* Union for the Mediterranean
- Union pour la Méditerranée

L o gial) Jad pe alasy

PLASTIC BUSTERS PROIJECT:

BRIDGING NORTH AND SOUTH MEDITERRANEAN IN
MARINE LITTER MONITORING AND MITIGATION ACTIONS

Maria Cristina Fossi, Silvia Casini, Cristina Panti

ﬁ‘:‘\A EEEEEEEEEEEEEEE and Plastic Busters team of the Biomarker Laboratory, ;"%’E
{Q°ﬁm"m¥°m University of Siena, SDSN MED ot
. Italy UNIVERSITA
Mediterranean Fossi@unisi.it DI SIENA

1240



% - “‘0."-00‘0000""'..-'0’4\-‘..-1...
® % e e ..

‘..‘.‘--v-'
AL @ ¢ 0 s qERSISH BV T L o g e uemw

’ -..~..‘...~".v - o . ..'-*-'.‘ .‘."\“Qt’. -

f s 0 2"V % A g™ ® O Pas e e s . Wy

"’o. ’A“AO(.&J .o-°‘ob-Q.“ ‘.Q“:.;“°' ’\,"’o..iﬂ_.
FU o 9 -

P e - P - g .O-‘.,.~..' .,0‘l.\/.. aw .o "‘i\’\b'

- i e T e R a0 A 0 P e g & 1"~ e,
- . - ey e o B =W
P o @, g et~ . .

= . N 2P O AG .. - do'&o—..-c-o'e\

- reo=a9? -0"0\‘(1'&’1"‘,‘”‘0 -"/—-~"" B
. | ‘..'- agh\* mr Nwma., o

™o —onan=""*%e-r - -

S e he s e etm s
=

- ‘ - .

"- e ... - P . '
% P~ 0 e o s w g L . = & &
® =" “‘co-‘:"D(\‘q" ""l‘“"’-. *‘ D - ” - ¥
-, = : - . - % . 7 &
P;«ﬁ‘ ~._miﬁ’ ‘i'% 'W o~ ? e
50 = !_“
o = 5=
1‘7{. « ¢




MARINELITTER

MARINE LITTER IN THE MEDITERRANEAN SEA ASSESSMENT IN THE

MED{TERRANEAN
- An highly urbanized and developped coastline
- Aclosed basin
- 30% of the maritime traffic
- Atouristic destination
- Large rivers (Rhéne, Nile, Po)

THE MOST AFFECTED AREA WORLWIDE FOR MARINE LITTER

- Some of the largest amounts of Municipal Solid Waste (MSW) are generated annually per
person in the Mediterranean Sea (208 — 760 kg/Year)

- An estimated 731 tons of plastic is littered every day, with important differences depending on
country

- Cigarette butts may reach 40% of stranded litter

- the highest densities of marine litter stranded on the sea floor, up to 100,000 items / km?
(French Coast) are found in the Mediterranean Sea

- the highest densities of floating microplastics , up to 4680,000 items / km? (Southern Adriatic)
are found in the Mediterranean Sea =y QM} IO PR
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Marine litter impact: what happens in the Mediterranean sea?

7 plastic items in the stomach

145 plastic items in the stomach 5 Kg of plastic in the stomach
Iere than 91 marine veriebrate species affected =
oy marine liter in the Mediterrmnean basin
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Why Plastic Busters ?

Plastic Busters on basin scale

A crucial aspect of the marine litter issue,
underlined by the Barcelona Convention

within the Regional Plan for Marine Diagnosis of the problem to Project coordinator L= R e D
Litter (Istanbul 2013) is that: "Marine . . . . . . . . i Qé_;/._’?;d.S' &ﬁfl‘?ﬁﬂ‘ﬂl‘!fi%..m
L KIS (RS Rokann o identified specific solutions Maria Cristina Fossi oxx =

. o ) UNIVERSITA Mediterranean
> Impact on Biodiversity? Biomarker Laboratory, University of Siena, Italy 5, SIENA
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»Impact on Fisheries?
»|dentification of Hot spot areas?
UNEP/MAP and UfM, with 10 countries

BEpiEpand [ : »Impact on Human?
already involved in the project and 12
countries endorsing the project. bluemed

there is a need for a regional approach”.

Plastic Busters is the first project at
basin scale that binds the Southern and
Northern Mediterranean countries on the
issue of Marine Litter under the umbrella of

APlastic-free healthy Mediterranean Sea:
the BLUEMED R&I Pilot

SDSN-MED UfM Labelling
Flagship project
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PLASTIC BUSTERS MPAS ADDRESSES THE ENTIRE MANAGEMENT CYCLE OF MARINE LTTER

MITIGATION AND PREVENTION
Regional guidelines to suppart replication actions throughout the Mediterranean
buit on 10 mading liter demanstration projects in pdot MPAS

@

CAPACITY BUILDING
AND KNOWLEDGE TRANSFER
MONITORING
Defining and testirg
harmonized mnodolkm
In pelagic and coastal

Mediterranean MPAs

MEASURES AGAINST
MARINE LITTER

In coastal and pelagic

Maditerranea MPAS

JOINT COVERNANCE
A jaint governance alan will
empower MPAS managers,
decision makers and other stakehokders
to undertake coordinated and targeted

IMBACTS
ON BIODIVERSITY
Harmanized methodalagies
and assessment of marine
ther imgacts on biodhversity
actions against marine litter

MARIME LITTER HOTSPOTS
Forecasting model to identify hMarine Litter
cumulation zones within Mediterranean MPAs

Wwhnoile Management Cycie Or Marine Litter

PlasticBusters MPAs, is a 4-year-long project Interreg Mediterranean
funded project aiming to contribute to maintaining biodiversity and
preserving natural ecosystems in pelagic and coastal marine protected
areas (MPAs), by defining and implementing a harmonized approach
against marine litter.

The project entails actions that address the WHOLE MANAGEMENT
CYCLE OF MARINE LITTER, from monitoring and assessment to
prevention and mitigation, as well as actions to strengthen networking
between and among pelagic and coastal MPAs located in Italy, France,
Spain, Croatia, Albania and Greece.

The project will support the implementation of the MSFD and the
Barcelona Convention Regional Plan on Marine Litter Management in the

Med.
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Plastic Busters MPAs WPA4:

Novelty - Harmonized Diagnosis in the Environment

4.1 - Coordinating WP 4

4.2
Piloting harmonized ML monitoring in Med MPAs to assess ML

(macro- and micro-plastics) in the coastal and pelagic - g
environment :

4.3

Piloting harmonized ML monitoring approaches in Med MPAs

and hotspots to establish the impacts on biota, includin - = e
e eonie and e o : Q-

endangered species and fishery resources = S

Testing the ML forecasting model

4.5
Preparation of the demo projects

4.6
Piloting ML prevention and mitigation measures

Ttoms/km®
BEUEEEUEBEE
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Plastic Busters MPAs WPA4:
Novelty - Harmonized Diagnosis in Biota

4.1 — Coordinating WP 4

4.2

Piloting harmonized ML monitoring in Med MPAs to assess ML
(macro- and micro-plastics) in the coastal and pelagic

environment
4-3
Piloting harmonized ML monitoring approaches in Med MPAs
: : : : : i) Plastic % i} Plastic tracers ‘ iii) Biomarkers g
and hotspots to establish the impacts on biota, including detection detection ' detection i) Marine litter Zovertrre.,
a q nalysis of the ingeste nalysis of plastic ects at molecular level: detection " '.
endangered species and fishery resources o T W Frects st molecilar eve ¢

! ii) Plastic tracers

iii) Biomarkers'_-". 1
B “detection

detection

*Alteration of cell functions

4 5 = Weight (g) compounds:

*Polymer analysis *PCBs
Preparation of the demo projects

- Effects at tissue level:

*DDTs
*PAHs
*Mercury

4- 4 litter/microplastics: «Phthalates e o~
*Occurrence (%) 'EPDES " e!ltpression .
. . *Bisphenol *+Alteration of proteins
Testing the ML forecasting model el :
- Analysis of PBT - Effects at cellular level:

*Histological and
histopathological
alterations

4.6
Piloting ML prevention and mitigation measures

o

IMPACTS ON BIOTA
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Plastic Busters MPAs WP4:
Novelty - Three Fold Monitoring Approach in Biota

Contents lists available at Sciencedirect

i) Plastic Yﬁ
) . detection Environmental Pollution
Commercially harvested species o ___________
- Analysis of the ingested
marine litter/microplastics:

*Occurrence (%)

* Abundance (n®)

* Weight (g)

* Polymer analysis

Journal homepage: www.elsevier.com/iocate/envpol

Bioindicators for monitoring marine litter ingestion and its impacts on
Mediterranean biodiversity™

Maria Cristina Fossi *”, Cristina Peda *, Montserrat Compa *, Catherine Tsangaris °,
rme Alomar °, Francoise Claro ', Christos loakeimidis *, Francois Galgani "

Tatjana Hema *, Salud Deudero *, Teresa Romeo °, Pietro Battaglia °, Franco Andaloro *,

llaria Caliani ", Silvia Casini *", Cristina Panti ", Matteo Baini *"

; ' ii) Plastic tracers
Invertebrates Vertebrates detection

Toolkit-fer monitgrin BlVIL and its
impacts on biodiversiy in Med
" MPAs

= Analysis of plastic additives:
= Phthalates
*PBDEs
* Bisphenol A

- E - Analysis of PBT compounds:
Endangered species | “pces

*DDTs
* PAHs
* Mercury

iii) Biomarkers g
detection .
- Effects at molecular level:

* Measure of DNA damage

« Alterations of gene expression
* Alteration of proteins

PREPARED BY
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ki Effects at cellular level: ! PLASTIC BUSTERS MPAs PROJECT
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* Alteration of cell functions

- Effects at tissue level:
* Hystological and

K Stranded organisms Free-ranging animals /
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Plastic Busters MPAs activities in MPAs
Novel Lty - Risk Assessment - From Diagnosis to Mitigations
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WP4 -Testing

*Pelagos Sanctuary (IT,FR,MC)
*Tuscan Archipelago (IT)
«Zakynthos National Marine Park (GR)
*Parque Nacional Del Archipiélago
De Cabrera (SP)

WP5-Transferring

*Reserve Naturelle des Bouches de
*Bonifacio (FR)

i Diagnosis mmmmmm) Mitigations

*Sazan-Karaburun (AL)
\\ interreg &
Mediterraneaw
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Plastic Busters MPAs WPA4:
Novelty - specific Mitigation Measures

4.1 - Coordinating WP 4
4.2

Piloting harmonized ML monitoring in Med MPAs to assess ML
(macro- and micro-plastics) in the coastal and pelagic
environment

4.3

Piloting harmonized ML monitoring approaches in Med MPAs
and hotspots to establish the impacts on biota, including
endangered species and fishery resources

4.4

Testing the ML forecasting model

4.5

Preparation of the demo projects

4.6

Piloting ML prevention and mitigation measures
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Plastic Busters project and circular
economy approach:

Which are the most effective actions to put on place for
removing/reducing marine litter from the Med and what about their
impacts on jobs and economical growth in the Mediterranean sea basin?

It is essential to develop at basin scale specific prevention and mitigation
measures/actions (outlined in the UNEP/MAP Regional Plan on Marine litter
Management in the Mediterranean under article 9 and 10) aiming to reduce the
input and impacts of marine litter in the Mediterranean coastal and marine

W environment:

a) Single - use plastic reduCti?)ﬁ’in,MPAs;
b) Deposit refund systems for beverage packaging;

c) Fishing for litter, targeted recovery of ghost nets and derelict fishing
gear management;

d) Circular economy approach — turning plastic marine litter into
products;

e) The no-special-fee system to reduce dumping at sea;
f) Bioremediation and biodegradation process on plastics;
g) Sustainable aquaculture.




Plastic Busters MPAs WP>5:
Transrerring in other MPAsS

WP5 tackles one of the main challenges of our era and one of the main
challenges of all science-policy-society projects which is to bridge the gap

between science, policy and society and connect the information production
and knowledge generation to its use in the decision making process at
different levels.

Policy makers

sc I Enue,,memul | GUSDEGIESmm .
~[oonservation™e.
Interface

Communication

v" WP5 activities are important for the project success as these are expected to strengthen
knowledge exploitation, networking exchange, stakeholders’ collaboration and dialogue
towards concrete, effective and continuous actions against marine litter in Med MPAs.

v The transferring activities will create the enabling environment for a truly transnational
Mediterranean common approach against marine litter in Med MPAs.

v" They will guarantee that the necessary tools and competences are inplace in order to
promote the uptake of the project results by additional Med MPAs (see Act.6.3), policy
and decision makers (see Act.6.4) and other relevant stakeholder.

nvnmnment
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Plastic Busters MPAs WP 6:

Capitalizing and Governance

6.1 Coordinating of WP6
6.2 Capitalizing and building synergies with other related

initiatives

6.3 Promoting the uptake of the project results by Med
MPAs

6.4 Promoting institutional uptake of the project results

6.5 Lobbying and advocacy to promote the uptake of the
project results

The project will support the implementation of the
MSFD and the Barcelona Convention Regional Plan on
Marine Litter Management in the Med.

\\ interreg E

/Mediterranean _ o=

(D PLASTIC BUSTERS
MPAs

Project co-financed by the European
Regional Development Fund




PLASTIC BUSTERS ON BASIN SCALE
TRANSFERING/CAPITALIZATION OF PLASTIC BUSTERS MPAs
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—~glllm Cooperating ccross borders
L in the Maditerranean




PLASTIC BUSTERS ON BASIN SCALE

— . o . .

- 3 - Thematic Objectives B.4 - Environmental

’3’%«1‘\2‘(\ E N I protection, climate change adaptation and
C_ B C M E D mitigation (Address common challenges in

— ~— operating o« s borde
~ in 1hr~ ‘Pd terranean

environment)

COastal Management and MOnitoring Network for tackling marine litter in Mediterranean sea

Partners .
Legambiente Onlus — ITALY (LP) Geographlc coverage

University of SIENA — ITALY Tunisia ItaI Lebanon
C.I.H.E.A.M. — Istituto Agronomico Mediterraneo di Bari —ITALY ! Y,

Institut National des Sciences et Technologies de la Mer — TUNISIA

Amwaj of the Environment Beirut - LEBANON i Budget
— sk ] Q‘
Tyre Coast Nature Reserve — LEBANON RS C-
University of Sousse — TUNISIA ig tf" €2.223.42 1,48

3+ ENI
~— CBCMED
"‘b—"-_'- R i e ;UIIUP'E;M“U"IIIO';U




PLASTIC BUSTERS ON BASIN SCALE

General objective

The COMMON project aims at applying the Coastal Zone Management principles to the marine litter management in 5
pilot coastal areas through a local coordination and the Mediterranean networking among different stakeholders.

Specific Objectives

1. Testing an integrated strategy for marine litter management and disposal at coastal level that could be transferred to
the whole Mediterranean area

2. Building multi-stakeholder networks at basin-level for tackling marine litter in a coordinate and integrated manner

3. Enhance the capacity of public authorities in 5 pilot areas, to plan for sustainable management, use and monitoring
marine litter sources, treatment and consequences, employing an effective participatory approach involving relevant
stakeholders and local communities
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WP3- Improving knowledge of litter sources and impact on marine
ecosystems in 5 pilot coastal areas

-_—

CBCMED

Cooperating ocross borders
in the Mediter o

) L

UNIVERSITA R )
pi SIENA  coastal areas University of Siena Italy

1240

WP3 (Project implementation) Improving knowledge of litter sources and impact on marine ecosystems in 5 pilot

v’ The overall objective of this WP is to improve knowledge
of ML sources and impact on Mediterranean marine
ecosystems focusing in 5 pilot coastal areas: Tyre
(Lebanon), Maremma and Northern Puglia (Italy) and
Kuriat Island and Monastir (Tunisia). X :

v’ The activities of this WP will contribute to maintain RN 2 Morthesti Rueliira0g
biodiversity and preserve natural ecosystems in coastal

lediterranean Agronomic Institute of

areas, to monitor the source and impact of ML on fish “ CIHEAM IAM
species of commercial interest by defining and A
implementing a harmonized approach against ML.

v’ The main outcomes of this WP will facilitate the
identification of ML sources in order to design effective
mitigation actions in the 5 pilot coastal areas (activities
of WP4 and 5).

Project funded by the
[EUROPEAN UNION




COMMON - WP3

WP3 - Improving knowledge of litter sources and impact on marine ecosystems in 5 pilot coastal areas

v
546 ENI
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) | | - = rori | a2ch in Fisl
SOMMON - Three Fold Monitoring Approacn Iin rFisn

A 3.1.2 Studies and data collection on the source and impact of ML on marine species of commercial interest

This activity will focus on studies on sources and
impact of ML on fish species of commercial
interest in the 5 coastal zone areas.

Harmonized ML monitoring approaches will be -

applied to perform: AT BT s O

a) ML sources analysis and sampling;

b) fish species sampling in collaboration with
local fishermen;

c) ecotoxicological investigation (plastic Toolkimrmoniggm}i:ugnd-i,ts
. . : . : impacts on blediverdfy in Med
ingestions, contaminants, biomarkers) in L MPAs -

edible species;
d) detection of the impact of ML on fishery and ‘

aquaculture resources in relation to the ML
sources L —

H#& ENI

B
__"_'-.... (CB[CIMEE) o Project funded by the
P Ry EUROPEAN UNION




LOMMON - Three Fold Monitoring Approacn in Sea Turtle

A 3.1.4 - Studies and data collection on the impact of marine litter on sea turtles in the Mediterranean sea

This activity will focus on studies and data N\

collection on the impact of ML on sea turtles in
the 5 project pilot areas. Harmonized ML
monitoring approaches will be applied to PR
perform:

PREPARED B

THE INTERREG MED
PLASTIC BUSTERS MPAs PROJECT

a) survey and sampling of stranded and
hospitalized (rescue centres) sea turtle;

b) ecotoxicological investigation of the
impact of ML (plastic ingestion, POPs,

plastic additives, biomarkers) in the target ToolkiligmaRitiRRL Siichjts
impacts on bqu!ye in-Med
species; " MPAs

c) final assessment and risk analysis of the
impacts of ML on C. caretta and C. mydas

PREPARED BY

THE INTERREG MED
PLASTIC BUSTERS MPAs PROJECT
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é%AdmCleanFlsh

Biodiversity conservation in the Adriatic Sea: monitoring, collection and
assessment of the impact of marine litter on fish species for the
conservation of the resources and a sustainable fishing

Tutela della biodiversita nel Mar Adriatico: monitoraggio, raccolta e valutazione degli impatti dei rifiuti
marini sulle specie ittiche per la conservazione delle risorse ed una pesca sostenibile

Project PO FEAMP 2014/2020 misura 1.40;
Project number 48/RBC/18, approved by MIPAAF with decree n. 6569 om 15 april 2019

B 313 0 eanFish—



AIM OF THE PROJECT

The main aim of the AdriCleanFish project is to deepen the issue of the
impact of marine litter on fishery activities and to raise awareness
among the main stakeholders on this issue to preserve biodiversity and
promote a sustainable fishing within the PO European Maritime and
Fisheries Fund programme.

The project adress the following criteria required from the European Maritime and Fisheries
Fund (1.40):

a) Collection of fishing gears and marine litter by fishermen (Fishing for Litter)
g) Environmental Awareness which includes fishermen for the pretection and restore of
marine biodiversity

i) Participation to actions to maintain biodiversity and ecosytem service

2% A driCleanFish

A e Universita
<75 UNIVERSITA E‘ Ca'Foseari
Venezia

- “wiv’ DI SIENA 1240 75585 Vene




PROJECT AREAS

6 FISHING BOATS PER AREA

CIVITANOVA
MARCHE

2% 0 driCleanFish

Universita
Ca'Foscari
Venezia

mlpaf FEAMP  £53UNIVERSITA

bl | ot | i SIENA 1240

agrimlt forestali 2014 | 2020




ACTIVITIES
End of the project

Preparatory January-February 2020 March-August 2020 30 September 2020
activities

Sampling wlth fishermen Sample analysis and data elaboration
I ﬁ

FISHING FOR LITTER

FLOATING MACROLITTER

MONITORING ';% AdriOleanFiSh_

FISH SPECIES SAMPLING
AND ANALYSIS

=, Universita

4 ® H N sy
.& ™5 eant'is mipaaf FEAMP o UNIVERSITA 488
3 ministero delle poiiche ‘b1 SIENA 1240 '-{;".“;

agricole alimentari e forestali 2014 | 2020 o

> Ca'Foscari
=" Venezia
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FISHING FOR LITTER ON THE SEA BOTTOM WITH FISHING BOATS

' Civitanova Marche

A ariCleanFish 5 me | T

| Densita Kg/km2
—o-3
jmm3-7

/7 |Em7-12
| /|Em12-20
M\ [ . >20 &

Risk analysis | . ..

2 A driCleanFish

st Universita
Ca'Foscari
Venezia

UNIVERSITA
‘D1 SIENA 1240

mipaaf | £EAMP

ministero delle politiche
agricole alimentari e forestali 2014 | 2020




SELECTED FISH SPECIES

—

Red mullet (Mullus barbatus) European Anchovy (Engraulis encrasicolus)

sole (Solea solea) Horse mackerel (Trachurus trachurus) European hake (Merluccius merluccius)

» SAMPLES ANALYZED FOR MICROPLASTIC INGESTION, CONTAMINANT
ACCUMULATION AND BIOLOGICAL RESPONSES

22 AdriCleanFish mipset FEAMP s 8 i
l l e s | 2014 | 2020 D1 SIENA 1240 73 Venezia
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FLOATING MICROLITTER MONITORING WITH “MANTA NET” AND
FLOATING MACROLITTER SURVEY

p Larghezza transetto

v

P Larghezza transetto
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