Marine Litter :
are there solutions to this global environmental problem?

Richard Thompson, Plymouth University, UK
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Mostly plastic
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Proportion of marine debris found on reference beaches (2001-2006) o0spAR, 2007
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Plastic litter widespread and accumulating
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A global inventory of small floating plastic debris
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Economic consequences
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Hazard to mariners




Consequences for wildlite
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/6% of reports, 92% of individual encounters
300 - relate to plastic debris

Plastic Glass Metal Paper Other Unknown




Northern Fulmar
95% of population
contain ingested debris

Key research: van Franeker IMARES
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Even Tiny Plastic Pieces
Can Carry Pollution

Throughout the Oce r ..

To marine biologists, “plas' -~
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Plastic Resin Pellels as a Transport
Medium for Toxic Chemicals in the
Marine Environmenl
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International Pellet Watch: Global monitaring of persistent organic pollutants
[POPs ) In coastal waters. 1. Initial phase data on PCHs, DDTs, and HCHs
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Rate of release of POPs increases in gut conditions

® segwaler

Isurfactant pH 7.5-8:4, 20°C

surfactant pH4, 38°C

PVC-Phe PE-Fhe PVC-DDT FE-DDT PVC-DEHP FE-DEHP

Bakir et all., Environmental Pollution, 2014
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Uptake of additive chemicals by birds
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Facilitated Leaching of Additive-Derived PBDEs from Plastic by Seabirds’
Stomach Oil and Accumulation in Tissues
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Physical effects (independent of any chemical effects)

1% PVC significantly reduced energy reserves by 30%
5% PVC significantly reduced energy reserves by 50%
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Wright et al. (2013) Current Biology




Quantity of microplastic in the ocean will increase

D plastic fragments
1 ; L Fr: r fpl .
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Plastic marine debris, cumulative (million MT)

Jambeck et al. 2015

Year

2025

Plastic debris
cumulative

Oceans
could contain
250 million tonnes
by 2025

Fig. 2. Estimated mass of mismanaged plas-
tic waste (millions of metric tons) input to
the ocean by populations living within 50 km
of & coast in 1592 countries, plotted as a cumu-
lative sum from 2010 to 2025, Ectimates ralc]
assumied conversion rates of mismanagad plastc
wasbE tn marmesdebns | hgh, $05%; mid, 5%, low,
15%), Errar bars were generated usng mean and
slanclard =oror Trarm [he predelive maodek o mes-
rmanagsd waste fraction and percent plastic n the
waske stepar ([2)
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60 years of research and development
60 years of behavioural training - to throw away




here IS no ‘away’ this Is not sustainable




Sources of debris

Around 50% is single-use items
(plastic packaging, convenience)

Together with Rope and netting




Redirect the flow

Block the holes

Clean-up

Photo sources:
Success hacker, jschneid,




Haediretthe flow

Block the holas

Clean-up




Raditecl the flow

Block the holas

Claan-up
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Raditect the flow

Block the holas

Claan-up
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Conflicting
drivers

Raditecl the flow

Block the holas
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5. 3R (Pzducs, Psuss, Recycle) 1D
in Japan CPBR.J
Voluntary Design Guideline for Designated PET bottles
= Obligation of PET Bottle Manufacturers & Users

P Plastic Closures must be rrmr.lar_hh"H
t?5 of PEorPP.

Do not use Aluminum Elusum.d___,
_‘—_—_I_'__‘———_

ol a8 Boftles must be made of only Clear

no color). en use multi-
é}) PET (no color). Wh It

Sy layer/ coating for barrier, must
S evaluate a recycling parfnrmam:ai__f;

@ Labels must be easily removable
— by hand.




5. 3R (Pzducs, Pzuss, Recycle) 1)
in Japan CPER.J
Bale Quality : Obligation of Consumers & Municipality
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1898 2000 2005 2006 2007 2008 2008 2010 2011
Data from the Japan Containers and Packaging Recycling Association hitp:www. jcpra.orjn’ |1
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Potentially conflicting drivers
Will bioplastics reduce litter / waste?

‘This new packaging is fully recyclable, and is said to
reduce carbon emissions by as much as 25% over
= the product lifecycle.’

Resource IN Waste OUT




Potentially conflicting drivers
Can biodegradables reduce litter impacts?

Resource IN Waste OUT




Towards a more circular economy

1) Design for product life, and end-of-life 2) label accordingly

Minimum matenal
Easy 10 recycle

Resource IN Waste OUT
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Polyethylene microbead- -
- widely used in shower gel G’

' Napper et al. 2015 x35




Considerable regional variation - no single solution
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VERIRERIIES

1) I1s a symptom of inefficient outdated business model
2) Is not directly coupled to societal benefits
3) damages resources (economy, wildlife, services)

4) Synergistic benefits (resource efficiency / waste
reduction) achieved by product re-design

5) Solutions exist — but there is no single solution

6) Is a highly visible, accessible, emotive problem —
harness this interest and focus it on better product
design and waste management




2016 New Year Symposium on Marine Litter

Ministry of the Environment, Government of Japan,
Tokyo University of Marine Science and Technology

Purpose of symposium:

The problem on marine litter has become serious at all
over the world including Japan. Marine litter was
acknowledged as a global challenge in the Leaders
Declaration mutually agreed in G7 Elmau Summit,

June, 2015.

‘Invite researchers and share information’




There Is considerable potential for G7 to work
towards solutions by sharing good practice globally

3@ 3R Initiative

Thank you for hosting this meeting
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5. 3R (Reducs, Hsuss, Recycle) L.‘.)
in Japarl Collection and Recycling Channel EPERJ
Unit: 000 Tons

Eﬂﬂﬂ China Trade Etatlsﬁts




