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Background
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Roland Geyer et al. Sci Adv 2017;3:e1700782



8,300 Mt

Virgin plastics
produced to date

Of this waste, 9% has been

recycled, 12% incinerated,

and 79% has accumulated
in landfills or the natural
environment.

6,300 Mt

Plastic waste
generated in 2015

12,000 Mt

Plastic waste in
landfills by 2050

Dechen Tsering, 2019

PLASTICS

Increase in production
over next 10 yrs




Global Production

77\

Estimates of plastic loading and
transport pathways in the = P'
environment aggregated from &
reports in the literature 21 42%

<5% <5%

Mishandled
25-28%"

<5%"°
[102 - 10% #/L)°

42 -55%

Alimi et al, 2018, EST ?

Losses

<5%°
[1-102#/1]"

14-30%

*Estimates for microplastics only
tValues divided between two
compartments

¥Best estimates in the absence of
data in literature

15227% <25%" [10°5- 10 #/1] 62-84% "

70-80%"*

Sediments

[0.1-105#/m?] "

[10°6-10 #/L]
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Distribution & Abundance




Litters in Marine Environ 61 - 87 % plastics

Distribution of litter types in different realms (916 publications)

I Peestic Microplastic abundance in Microplastic abundance in
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Abundances of MP in Global Surface water (n/m?3)
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10° 102

Abundance (n/kg)

10° 104 10°

Industrial harbor, Sweden (>0.002 mm; Noren, 2007)

Harbor, Belgium (>0.063 mm; Claessens et al., 2011)

Coasts, Sweden (>0.002 mm; Noren, 2007)

Maine and Florida, USA (>0.25 mm; Graham and Thompson, 2009)
Changjiang Estuary, China (>0.001 mm; Peng et al., 2017)
Hong Kong (>0.032 mm; Tsang et al., 2017)

= Continental shelf, Belgium (>0.063 mm; Claessens et al., 2011)

8

Subtidal

Subtidal sediment

2

/

9 Harbor, Sweden (>0.002 mm; Noren, 2007)
W 7_1 Baltic Sea, Russia (>0.174 mm; Zobkov and Esiukova, 2017)
m ﬂa Continental shelf, Portugal (>0.001 mm; Frias et al., 2016)
ﬂ - Southern Baltic Sea (>0.045 mm; Graca et al., 2017)
‘S ()
© m Geoje, Korea (>0.01 mm; Song et al., 2015a)
o = Incheon-Kyeonggi, Korea (>0.01 mm; Kim et al., 2015)
m m\n.. Coastal beach, Korea (>1 mm; Lee et al., 2015)
P Geoje, Korea (>1 mm; Lee et al., 2013a)
M o) Fernando de Noronha, Brazil (> 1 mm; Ivar do Sul et al., 2009)
= O Guangdong, China (>0.315 mm; Fok et al., 2017)
% - Coastal beach, Taiwan (>0.25 mm; Kunz et al., 2016)
] m [oY0) Hong Kong (>0.315 mm; Cheung et al., 2016)
IM\ W m Recife, Brazil (>0.5 mm; Costa et al., 2010)
nnv c Coastal beach, Japan (>0.3 mm; Kusui and Noda, 2003)
- mm Hawaii, USA (>1 mm; Mcdermid and McMullen, 2004)
S et m Portugal (>3 mm; Antunes et al., 2013)
= Bohai, China (> 0.01 mm; Yu et al., 2016)
O Heungnam beach, Korea (>2 mm; Heo et al., 2013)
U (OkEaster Island, Chile (>1 mm; Hidalgo-Ruz and Thiel, 2013)

Kaliningrad region, Russia (>0.5 mm; Esiukova, 2017)
Portugal (> 0.001 mm; Martins and Sobral, 2011)
Salish Sea, USA (>1 mm; Davis and Murphy, 2015)
Far eastern beach, Russia (>0.3 mm; Kusui and Noda, 2003)
Coastal beaches, Chile (>1 mm; Hidalgo-Ruz and Thiel, 2013)
Punta del Este, Uruguay (>0.3 mm; Lozoya et al., 2016)
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UNEP, 2014

2,249 species are affected by litter (1,188 publications)

® Colonisation @® Entanglement @ Ingestion

Bluefin tuna
(Thynnus thynnus)
21.18% (18/85)

—-;‘;A(‘

Swordfish
(Xiphias gladius)
10.71% (9/84)

—

Blue shark
(Prionace glauca)
25.26% (24/95)

Loggerhead sea turtle
(Caretta caretta)
68.82% (53/77)

X — e
# Latitude: -78.06 Longitude: -150.47 l &

I 3000 km 3 = Fawi de = .
Leaflet | maps@awi.de | Basemap: E! S h I
perm whale

From https://litterbase.awi.de/litter (Physeter microcephalus)
76.92% (10/13)

Litter biota interactions




Impacts of macro and MPs

UNEP, 2014

MACROPLASTICS

PLASTICS SECONDARY
- MICROPLASTICS
IN THE OCEAN S

PRIMARY
MICROPLASTICS

INCLUDED IN THE

ﬁ VALUATION MODEL

MATERIAL BUT NOT INCLUDED
IN THE VALUATION MODEL

ooooooooooooo
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Abundance of microplastics in subtidal sediment of China (n/kg)
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Abundance of microplastics in beach sediment of China (n/kg)
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Data summary of microplastics ingestion by fish

. @™

Lusher et al 2016(":“ haematocheila Harpodo 1mehereus
]

g

Coiliamystus

- . " Thamnaconys septentrionalis
 Boerger et al., 2010; Davi ch, 2011 ‘ ‘

Boleophthalmus pectinirostris

kyo Bay
Tanaka, 2016

Collichthys lucidus Scomber japoicus
o e L |
‘- > '»ﬁﬂ Coilia ectenes Acanthogobius ommaturus
English Channel : AR
Lusher et al., ‘g } | - ” <
j North Atlantic N

Cynoglossigyrobustis
/ nﬂ‘-
South Africh ' Australia and 'Sduthern Ocean Hemibafbus;naculatus Bloeker '
Naidoo et al., 2016 2016 D ’ | " Pampus cinereus

CHERS)
1] 5 %

Tridentiger barbatus



03

Chal |lenges




Challenges — MPs

complex, dynamic mixture of Plastic input
polymers and additives

* Inhomogeneous
* Different sizes
* Different shapes - —

Degradation

 Different densities PR > (
.'-"_-': v J
Nanoplastic Microplastic Macroplastic
<O0.1Tum 0.1 pm-5 mm >5 mm

Aggregation

® Fragmentation

® Aging at surface
® Bio-mineralization

Marine snow

Varying density

Ecocorona

Galloway et al, 2017 Plastic export?

Schematic illustration of the dynamic changes experienced by MPs in the water column

Ubiquitous
Persistent
) Cross-boundary

organic material and
contaminants can
successively bind to form an
‘ecocorona’ increasing the
density and surface charge of
particles and changing their
bioavailability and toxicity.



Gaps — MPs

Scientific Considerations

pathway & hotspot

darea

2.Impact & Risk assessment
- Ecological Risk
- Human health
- Impact on economics

3.Prevent & clean at source
- innovative method in WWTPs
- innovative containment barrier for rivers
- Contingency plans




Challenge & Gap # No Action !

 However, these points should not be taken as a plea for downscaling the attention to
plastic debris in the environment.

* As the risks are uncertain and the concerns are considerable, plastics have rightly
become an emerging political issue.

A common way to act upon the uncertainties and ignorance (i.e., lack of knowledge)
regarding potential effects of plastic debris is to recognize it as a high-potential risk
requiring urgent action.

Koelmans et al., 2017



International Legal Framework

Current governance
strategies and approaches
provide a fragmented
approach that does not
adequately address
marine litter and
microplastics

LAND

UN Convention on the Law of the Sea (168)
UN Watercourses Convention (36) MARPOL Annex V (152)

London Convention (87)

London Protocol (48)

Global Program of
Regional Seas Conventions

Regional Seas LBS/A Protocols
Marine Litter Act

Convention on Biological Diversity (196)
Convention on Migratory Species (124)

UN Fish Stocks Agreement (82)

Stockholm Convention on Persistent Organic Pollutants (181)
Rotterdam Convention - (159)

Basel Convention - hazardous waste (186)
Bamako Convention (17)

Waigani Convention (13)

& WASTE

CHEMICALS

SAICM - Strategic Approach to International Chemicals Management (%)



Holistic Approaches to Address the Marine Plastics Challenge

OLD WAY _ _

: . : | Cooperation Science,

: *Science & Industry Industry, Civil Society & Public
T T LT T T e e e e e e e T e e e T e e Ve X Authorities
e e e il S LSl . NEW WAY

i « Science & Public Authorities : S . R

» Development and applying Innovative Methods (Science & Industry)

» Foster exploitation of project result considering the device value and solution
obtained (Science & Industry & Stakeholders)

» Cost-effective analysis and business models (Science & Industry & Stakeholders)
» Engage stakeholders & deliver “lessons learned” to policy platforms and society
(Science & Industry & Civil Society & Stakeholders)

» Societal Responsibility (Science & Industry & Civil Society & Stakeholders)

No single solution will stop marine plastic pollution!

National Marine
ENVIRONMENT
Monitoring Center

NMEMC




Marine Debris
& Microplastics
Research Center

National Marine
NMEMC ENVIRONMENT
Monitoring Center
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ENVIRONMENT
Monitoring Center




