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Marine debris is present in all marine habitats, from
densely populated regions to remote points far from
human activities.
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Global Governance

Rio +20 Declaration
Honolulu Commitment & Strategy:

- To reduce waste in order to halt and reverse the occurence of
marine debris.

MARPOL Convention (Annex V)

- The International Convention for the Prevention of Pollution from
Ships (MARPOL) prohibits disposal of all waste including plastics
(fish nets) from vessels, although there is an exception for
foodwaste.

London Convention:

- Regulates dumping of wastes at sea on a global basis, with the
exception of wastes generated by the normal operations of ships,
which instead are subject to MARPOL

UNCLOS, Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal

UNEP: Global Partnership of Marine Litter (GPML)




EU Marine Strategy Framework Directive

« Came into force in 2008, Aimed at achieving a good
ecological status of marine water in 2020

Biological diversity

Non-indigenous species introduced by human activities
Pressure by fisheries

Productivity of marine food web

Eutrophication

Sea floor integritity

Hydrographic alterations

Contaminant concentrations in water and sediment

. Contaminant concentrations in seafood for human consumption
10 Marine litter

11.Introduction of energy (thermal energy, EMF and light) and noise
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National Policy Framework in China

Environmental Protection Law of the People’s Republic of China
Marine Environmental Protection Law of the People’s Republic of China
Law of the People's Republic of China on Prevention and Control of Water Pollution

Law of the People's Republic of China on Prevention and Control of Environmental
Pollution by Solid Wastes

Regulations Concerning the Prevention and Cure of Pollution Damage of Marine
Environment by Pollutants from Land

Regulations Concerning the Management of Marine Dumping

Regulations Concerning the Prevention and Cure of Pollution Damage of Marine
Environment by Seashore Construction Project

Regulations on Prevention of Environment Pollution by Marine Oil Exploitation and
Development

Regulations Concerning the Prevention of Pollution of Sea Areas by Vessels

Regulations on Prevention of Environment Pollution by Ship Scraping

To strictly manage solid wastes, control marine debris
input from both the land and sea based activities
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Recent National Action Plan

Q Integrated Reform Plan for Promoting Ecological
Progress;

O Water Pollution Prevention and Control Action Plan;
3 Air Pollution Prevention and Control Action Plan:

3 Soll Pollution Prevention and Control Action Plan;

d Coast Pollution Prevention and Control Plan

Q Plan on Prevention and Control of Pollution from Ship and
Ports (2015-2020)

National Marine Environmental Monitoring Center, SOA



Marine debris Institutional Arrangements

Monitoring
Research & Land Source

Control
Assessment

[ University & Ministry of Environ. ]
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2. SOA’'s Marine Debris Monitoring Program
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Macro-Debris Monitoring Program

» Main focus areas  (Coastal recreational waters

« Harbors and ports
« Mariculture zones
« Marine protection areas

Dedicated ox.... y
observer . ﬁ&ﬁ I:

T i « Oncelyear, in wet season [ Frequency
Sampled :

Platform of area

observation . > Monitoring items

01km

Beach Debris Sighting survey
Floating Debris Sighting/Trawling survey

Benthic Debris Diving survey/Trawling survey
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Macro-Debris In 2016
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O Floating: 2 284 items/km?, 62 kg /km?;
d Beach: 69 203 items/km? , 1 105 kg /km?;

O Seafloor: 1 325 items/km?, 34 kg/km?;

mental Monitoring Center, SOA

1(




ML (AT AR

BEEE AP AED

40

Mega Floating Debris

100000

75000

50000

25000

Imilr

BB (NPT AR

20074F 20084 20094F 20104F 20114F 20124 20134 20144F 20154 20164

Beach Debris

HD

\

J

ANPPTT

il
g

20074F 20084F 20094F 20104F 20114F 20124 20134 20144F 20154F 20164F

8000

6000

4000

2000

4000

3000

2000

1000

Debris Abundance from 2007 to 2016 in China

National Marine Environmental Monitoring Center, SOA

Macro Floating Debris

20074 20084F 20094F 20104 20114 20124F 20134F 20144F 20154 20164

Sea Floor Debris

\

20074F 20084 20094 20104 20114 20124 20134F 20144F 20155 20164




Floating Debris (items/km?)
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Beach Debris (items/100 m?)
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Benthic Debris (items/km?)
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SOA's Marine Micro-Debris Monitoring Program
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MPs distribution in 2016

MPs in surface waters
Density: 0.29 (0.001-2.35)

particles/m3

Component: PE, PP and PS;

Color: white, blue;

Chana. lina film fraomant faam
MPs on beaches

Density: 100 — 1208

particles/m?

Component: PE, PP, PS, PET,
PVC.
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Sinonovacula constricta:0.16 particle/g

Ruditapes philippinarum:0.49 particle/g

Perna viridis:0.12 particle/g



Low water exchange capacity

Bohal Sea

The Bohai Sea (BHS) is a shallow semi-enclosed marginal sea of
the NW Pacific, with an area of about 77x103 km?, average depth




Floating MPs samples were
collected at 11 stations during
August 17 to 22, 2016.
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Laboratory Analysis of MPs

Wet sieve Wet peroxide oxidation

Pour the sample through  Add aqueous 0.05 M Fe(ll) +
stacked 5.0 mmand 0.3 20 mL of 30% H,O,. Heat at
mm stainless steel mesh  75°C for 30 min to removal
sieves.. natural organic.

National Marine Environmental Monitoring Center, SOA

Filtering

Solid float on surface of
the mixed solution were
filtrated with glass fiber
filter (0.7um).




Microscope Exam and FTIR Analysis

— B - o S e
Stereoscopic microscope

Fourier Transform Infrared Spectroscopy
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Microplastics abundance
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Average abundance of all plastic

samples: 0.60 = 0.71 particle/ms.
MPs: 0.33 = 0.36 (ranged 0.01-1.23)

particle/m?

Plastics were collected at
all stations, with a total
count of 2,925 fragments

Microplastic density M PS was ab O ut

(particles/m”)
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ranged from O to 8.5 particles m=3, average 1.15 + 1.45 particles m=3
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= i ORIGINAL RESEARCH
& frontiers published: 26 May 2017

in Marine Science doi: 10.2380/fmars.2017.00135
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Microplastics Baseline Surveys at the
Water Surface and in Sediments of
the North-East Atlantic

Thomas Maes 2%, Myra D. Van der Meulen?, Lisa I. Devriese*, Heather A. Leslie?,
Arnaud Huvet®, Laura Frére®, Johan Robbens* and A. Dick Vethaak?” M aes et al 20 17
"

Microplastic contamination was determined in sediments of the Southern North Sea and
floating at the sea surface of North West Europe. Hoating concentrations ranged between
D and 1.5 microplastic/m=, whereas microplastic concentrations in sediments ranged
between Tand 3,146 particles/kg dry weight sediment. In sediments, mainly fibers and
spheres were found, whereas at the sea surface fragments were dominant. At the sea

Bohai:MPs density ranged
0.01-1.23 particle/m3.

National Marine Environmental Monitoring Center, SOA



3. MPs research in China
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MPs on Beach

Contents lists available at ScienceDirect

Marine Pollution Bulletin

journal homepage: www.elsevier.com/locate/marpolbul ’

Baseline

Occurrence of microplastics in the coastal marine environment: First @Cmmm
observation on sediment of China

Qiongxuan Qiu?, Jinping Peng **, Xubiao Yu ", Fangchaizi Chen?, Jundong Wang?, Fengiang Dong*

* Faculty of Chemical Engineering and Light Industry, Guangdong University of Technology, Guangzhou 51006, China
The Belle W. Baruch Institute of Coastal Ecology and Forest Science, Clemson University, Georgetown 29440, USA

Table 2
Inadence of microplastes in sediments of China (number of items per 50 g dry
sediment).

Qiu et al., 2015

Fig. 5. Images of micoplastics by an upright fluorescence micoscope from Shapawan (a), Haikou (b), Wanning (c), Sanya (d), and Beihai (e).
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Zhangetal., 2016

121°E

122°E

Sites  Place M. Long Middle Short Total
o ass class class
51 Shapawan 1 45 820 150 275
2 o 60 112 216 118°E 119°E
3 4 58 154 261 > —
A erage 46 G 138.7 2507  39°N- T
52 Haikou 1 26 B2 153 261
2 LE] 212 295 590
3 61 107 171 3349
Average  56.7 133.7 206.3 3967 38N
53 Wanning 1 77 Ba 148 310
2 118 134 137 3849
3 165 212 221 E1]
_ : . - ae o 37°NA
Average 120 147 1GE.7 4357
e Sanya 1 164 175 185 524
2 3 62 1149 220
3 61 76 150 287 36°N-
Average B8 1.3 151.3 3436
55 Beihai 1 ® 1M 138 338
2 Gl 56 117 239
3 a3 14 148 335 350N
A erage 86 BT 1343 304

e

0-50.0
50.0 - 100.0

' Abundance (n/kg)

100.0 - 200.0 A

200.0 - 500.0
500.0 - 1000.0
2176.0

8020.0
10578.0
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Marine Pollution Bulletin 99 (2015) 28-34

Contents lists available at ScienceDirect

Marine Pollution Bulletin

journal homepage: www.elsevier.com/locate/marpolbul
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Weiwei Zhang*”, Xindong Ma®, Zhifeng Zhang®, Yan Wang®, Juying Wang", Jing Wang ©, Deyi Ma %*

*Ocean University of China, Songling Road 238, Qingdao 266100, China

b National Marine Environmental Monitoring Center, Linghe Street 42, Dalian 116023, China

< China Protection Association of Environment al Industry, Building A-4, Kouzhongbeili, Xicheng District, Befjing 100037, China
< First Institute of Oc iphy, State Oceanic Administration. China, No. 6, Xianxialing Road, Qingdao 266061, China

Persistent organic pollutants carried on plastic resin pellets from two
beaches in China

The collected pellets were analyzed for
PAHs, PCBs, HCHs, DDTs, chlordane,
heptachlor, endosulfan, aldrin, dieldrin
and endrin,

Microplastic
collected from
beaches
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Biologicall effects of MPs

Photographs of accumulation and
egestion of fluorescent polystyrene
microspheres in marine medaka

Bright light Fluorescent light B+F light

MPs Ingestion of
microplastics on copepod
Tigriopus japonicus

2h
8h
Recovery

12h

16h ’

20h Recovery
Fluorescent polystyrene

24h microspheres in marine
medaka feces

36h

48h

U n p u b | iS h ed d ata Fig 1. Photographs of accumulation and egestion of

fluorescent polystyrene microspheres in marine medaka Unpublished data,

National Marine Environmental Monitoring Center, SOA



MP in Table salt

=7 1L

polyethylere texephthalate
'. Y
polyethylere
cellophare
Sea salt Lake salt Rock/Well salt

Q)

Whole photographs
of filter paper

Particles on
the filter paper

Sands on
the bottom

Figure 1. Photographs of the total particles isolated from table salts.
A—C, the particles in the salt solution without sgparation;
particles in the supernatant of the salt solutions.

supernatant. Scale bar = 10 mm (A—C) or 0.2 mm (D—I)

MPs: 550-681 particles/kg in sea salts

QRONDEITA
iencelechnology

Microplastic Pollution in Table Salts from China
Donggi Yang,vl. Huahong Shi,*"l' Lan Li,v1t Jiana Li,T Khalida ]abeen,“' and Prabhu Kolandhasamy"'

"State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China
"Research Center for Analysis and Measurement, Donghua University, Shanghai 201620, China
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The presence of MP In commercial
salts from different countries

O Extracted MP-like particles larger than 149 ym from 17
salt brands originating from 8 different countries;

O MP were absent in one brand while others contained

between 1 to 10 MPs/Kg of salt. 149 um pore size to filter
3 |Particle size (mean £ SD) was 515 + 171 um. \
a The low level of anthropogenic particles intake from the

salts (maximum 37 particles per individual per annum)
warrants negligible health impacts.

Karami et al., 2017

https://www.nature.com/srep/

National Marine Environmental Monitoring Center, SOA



MPs In Table Salts from China

Yang et al., 2015

O MPs content was-550-681 particles/kg in sea salts;

d fragments and fibers were the prevalent types of particles
compared with pellets and sheets.

d MPs measuring|less than 200 ym represented the majority of
the particles, accounting for 55% of the total MPs

O most common MPs were polyethylene terephthalate, followed
by polyethylene and cellophane in sea salts.

EI7 mm cellulose nitrate filter paper using a

vacuum system.
CP CHD BT _

PP




4. Conclusions

Governance at local, regional, national, and
global scales;

Rationalization of monitoring

v Develop comparable and coherent monitoring
standards and baselines, harmonized protocols

v" Indicators for monitoring

v Intercalibrations between regional and
overlapping indicators species

v New approaches for monitoring: automated

National Marine Environmental Monitoring Center, SOA



4. Conclusions

* Research priority

v Develop model for MD transportation:
Accumulation areas, source/fate

v Rish assessment:
Better understand the environmental consequences of
marco- and micro- MD on wildlife, ecosystem and the
food chain.
Evaluate effects/enable definition of threshold levels.

National Marine Environmental Monitoring Center, SOA



Thanks for your attention!

& & National Marine Environmental Monitoring Center, SOA



N. Pacific SG 32.76 Goldstein et al., 2012
N. Pacific G 2.23 Moore et al., 2001

N. Pacific offshore 0.43-2.23 Moore et al., 2005

N. Pacific inshore 5-7.25  Moore et al., 2005
Southern Californian 3.92 Lattin et al., 2004
East Asian Seas 3.7 Isobe et al., 2015

NE Atlantic 2.46 Lusher et al., 2014
(I\Ia.c?lflrzztlzion area) 1.7 Reisser et al., 2015
Italian Coast 0.62 Fossi et al., 2012
Plymouth, UK <0.04  Thompson et al., 2004
Seto Inland sea 0.39 Isobe et al., 2014
Bohai Sea 0.33 Our study

Arctic polar waters 0.34 Lusher et al., 2015
KEast China Sea 0.167 Zhao et al., 2014
Mediterranean Sea 0.15 De Lucia et al., 2014
N. Pacific 0.12 Goldstein et al., 2012
Southern Oceans 0.099 Isobe et al., 2016

MP In Surface Water

Area EE
ences

Taihu Su et
Lake, al.,
China 2016

Three Zhang
Gorges ¢t al,
Dam 2015
China

Yangtze Zhao et
Estuary, al.

2014

Estuaries Zhao et

. China  al,
2015
Tner, oOuUA

Analysis

/Concentration

Plankton net samples:
0.01x10® ~ 6.8x106
n/km?

Surface water :

3.4 ~ 25.8 items/L

Main stream: 3407.7
x10% to 13,617.5 x103
n/km?

Tributary: 192.5 x103 to
11,889.7 x103 n/km?
4137.3 £ 2461.5 n/m3

Jiaojiang :

955.6 + 848.7 n/m3
Oujiang :

680.0 + 284.6 n/m?3
Minjiang :

1245.8 + 531.5 n/m3




Location

Arctic Ocean

Pacific Ocean

Indian Ocean

Atlantic Ocean

Mediterranean and European Seas

Microplastic abundance
(particles per m3)

0.34 £ 0.31; 0-1.31 (mean, range)
2.68 + 2.95; 0-11.5 (mean, range)

7.25 (mean)
3.92 (mean)
0-3.141

0.004-0.19

0.425 (median)

279 £ 178 (mean)

0.4-54

0.167 £ 0.138 (mean)
1.92-5.51; 2.3-38.77 (2012)
582-924; 10-375 (2013)

1.92+1.84;551+11.2 (2012)
1.68 +0.81; 1.07 + 0.34 (2013)

3.7 £10.4; 0.03-491 (mean, range)
257.9-1215

0-100

2.46 £ 2.43; 0-22.5 (mean, range)
0.27

0.002-0.036

0.01

0.015-0.04

13-501

1.15 £ 1.45; 0-8.5 (mean, range)

167-2400
72-141
0.15
0-0.74
102-104

Method for surface waters (unless
otherwise indicated)

Manta trawl (333 pm)
Underway system (250 pm)2

Manta trawl (333 um)

Manta net (333 um)

Manta net (505 pm)

Sameoto neuston/manta net (505 pm)

Manta net (333 um)

Underway system (62.5-250 um)a
Manta trawl (330 um)

Neuston net (333 um)

Manta trawl (330 um)

Hand Net (50 ym)

Manta Trawl (330 um)
Neuston net (350 um)
WP-2 type net (80 um)

Lowestoft plankton sampler (270 pm)
Underway system (250 um)P

Plankton nets (200, 500 pm)

WP2 (180 um), Neuston (280 um), LH
Plankton Recorder (335 um)

Plankton net (300 um)

Manta trawl (300 um)

Underway system (10, 300 pum)P°
Underway system (250 um)P

Plankton net (80 um)
Zooplankton net (450 um)
Manta trawl (500 pm)
Manta trawl (333 um)
WP2 net (90 ym mesh)

Study
Lusher et al. (2015)!

Moore et al. (2002)
Lattin et al. (2004)
Gilfillan et al. (2009)
Doyle et al. (2011)

Goldstein et al. (2012)
Desforges et al. (2014)2
Song et al. (2014)
Zhao et al. (2014)

Kang et al. (2015a)

Kang et al. (2015b)
Isobe et al. (2015)
Nel and Froneman (2015)

Morris & Hamilton (1974)
Lusher et al. (2014)3
Cole et al. (2014)

Frias et al. (2014)

Ivar do Sul et al. (2013)
Ivar do Sul et al. (2014)
Enders et al. (2015)*
Kanhai et al.(2017)°

Noren (2007)

de Lucia et al. (2014)
Magnusson (2014)
Gorokhova (2015)
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Plastics in the surface waters of Bohai Sea
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Plastics are estimated to make up as much as 95
% of the marine litter found on coastlines, sea
surface, and the ocean floor (Galgani et al., 2015.)
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Flow chart describing inputs of plastics into marine environ.

) Maritime sources
Resin [ Land sources
Law, 2017 [ ] 8 Land
|
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I
Properly h
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Catastrophic | | Fishing and _— Ocean Other ships Wastewater
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The exact guantity of plastic in the ocean and volumes
entering the ocean from waste generated on land is unknown.
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Simple model of polymer degradation

Everything made of

plastic that ever bt
. O
enters the ocean will | wgdd? o =
eventually become °" o
Micro plastic.
Schematic of size vs. effect over time Weakening and Fragmentation
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Microplastic marine debris

2004 , Thompson

National Marine Environmental Monitoring Center, SOA
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EU: Regional Convention

e OSPAR — Convention for the Protection of the
Marine Environment of the North-East Atlantic:

— Regional Action Plan in 2014: reduction measures and
targets, taking into consideration an ambitious target
resulting in a reduction in 2020.

e 7th EAP and other EU Acquis (e.g. Waste, Port
Reception Facilities Directive)
 EU/MSFD- Marine Strategy Framework Directive:

— Properties and quantities of marine litter do not cause
harm to the coastal and marine environment.

MSFD is most important legal framework for implementation of
measures on Marine Litter.

National Marine Environmental Monitoring Center, SOA




Response To Marine Debris in China

Strengthening the management to eliminate the use of
plastics products.

* National: Required to limit the use the plastic bags since
Jan. 8, 2008 ;

« Local - Jilin Province, forbid to produce and sale non-
degradable plastics bag and cutlery since Jan. 1st, 2015

Pushing the recycling and reusing of plastic products.
Organizing cleaning event to raise awareness.

Monitoring Marine Debris (Macro- and Micoro-) .

National Marine Environmental Monitoring Center, SOA



