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Plastic fragments found in 5-week old rainbow. runner
caught at 23°05 S5N, 147"12 868W on August 13, 2008.
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A Global Framework for Prevention and
Management of Marine Debris

IMO
CBD
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Classify plastic waste
as hazardous

Policies for managing plastic debris are outdated and threaten the health of people
and wildlife, say Chelsea M. Rochman, Mark Anthony Browns and colleagues.
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“Plastic Footprint”

FIGURE 11: PLASTIC-IN-PACKAGING NATURAL CAPITAL COSTS COMPARED
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HIE
EZr|0f| el (Polyethylene) 0.91-0.95
EZg|= 243l (Polypropylene) 0.90-0.92
Htm AE|#l (expanded Polystyrene) 0.01-1.05
EZ2|AE|&8l (Polystyrene) 1.04-1.09
ErojH|da2ato|= (PVO) 1.16-1.30
LI2 2 (Polyamide or Nylon) 1.13-1.15
Ec|of HHE{ 2| =2 0| E (PET) 1.34-1.39
S o2E+FelHF >1.35
MEZ QA OIME| O] E (Cellulose Acetate) 1.22-1.24
[ ~1.02

! 1 4

Carpenter and Smith (1972) Science
Plastics on the Sargasso Sea Surface

Abstract. Plastic particles, in concentrations averaging 3500 pieces and 290 grams
per sguare kil , are widespread in the western Sargasse Sea. Pieces are briitle,
apparently due to the weathering of the plasticizers, and many are in a pellet shape
abour 0.25 10 0.5 centimeters in diameter. The particles are surfaces for the attach-
ment of diatoms and hydrolds. Increasing production of plastics, combined with pres-
ent waste-disposal praciices, will undoubtedly lead 1o increases in the cancenyra-
tion of these particles. Plastics could be a source of some of the polychlorinated
biphenyls recently observed in oceanic arganisms.

Carpenter et al. (1972) Science
Polystyrene Spherules in Coastal Waters

Abst.ra.ct. Polysryrene spherules averaging 0.5 millimeter in diameter (range 0.1
to 2 millimeters} are abundant in the coastal waters of southern New England. Two

iypes are present, a crystalline (clear} form and a white, opague form with pig-
mentation resulting from a diene rubber. The spherules have bacteria on their
surfaces and contain polychlorinated biphenyls, apparently absorbed from ambient
Seawater, in & concentratian of 5 parts per million. White, opaque spherules are
selectively consumed by 8-species af fish out of 14 spevies examined, and a chae-
tognath. Ingestion of the plastic may lead to intestinal blockage in smaller fish.

Coltorn et al. (1974) Science
Plastic Particles in Surface
Waters of the Northwestern Atlantic

The abundance, distribution, source, and significance

. - o etice are Al < translucent polystyrene spherules, (C) opaque and y
of various types of plastics are discussed. (';] Syt B} plactic shoor ‘and (F) plastic plocex. *

Fig. 2. Typical plastic p;ll‘lir.les: (A) opaque polystyrene spherules, (‘B] dﬂ'l_r ‘and
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Thompson et al. 2004 Science
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Lost at Sea: Where Is All A
the Plastic?
Richard €. Thompson,’* Ylva Olsen," Richard P. Mitchell,’ § "
Anthony Davis,” Steven ). Rowland,” Anthony W. G. John,? Eﬁ\y“"rp \I mf’r"\, A3
Daniel McGonigle,? Andrea E. Russell® =l V - arl‘i’: - Eg
D, =% as E =5 .
c | * ! 608 ¥ —~l 5 ™). 26
E 6 4 I o "-n.
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O|M|Z 2t E! (Microplastics; MP) O|2H?

® HZE|AZALL £ 7|E HIFO0| =ZfLt O|M|ZHE 37| 5 mm 0f312] B nEXIRIE =

® 1X} O/ 4| S2tAEl (Primary microplastics)
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- A
PE microbead in cosmetics

"ng "

PE microbead (Fénda_ll and Sewell, 2009}

‘Microfiber in lobster
Murray and Cowie (2011}

Sl @ L|(Zubris & Richards, 2005}

Fragment (A H| /5l 22} 7| 1)

=

-y
Sy Moo IFuFAAL 37
Sechaean Research Institute



| ol DIMISetLE

1k} O|M|S2LAEl: EgtAE! T

o
: = 23le| 7E 8=

Z= H: Hedeshige Takada 2 A}

Final Plastic Products

Resin Pellets 'Remelting

- Molding
Bo 8o
e @ g
— —
=
Urban runoff D
=
8o
e

Resin Pellets

Industrial
Plant

LI

e ol & 5H(2011)

38 ALY

ChungNam institute



Mietg A3 ™ 3t

E2|of| 2 3HI(PE)
AN

2Xt O M| S 2f 2B 2 8il(

00O,
oo oo S %}O oL

¢ ‘L% =% 7| 418
Qbogoooog% %308 Voo e

O
\ J 28}, Uxt
%*800 oo 08 %O¢ sk
O
OOOO Cp ojM EE Lhe 37|
Co, *+ 8 + ¢oL|of + HEL Gone!

EX: Tony Andrady 2} At

N YT

D Moot | gHgas 39

Sechaean Research Institute



| ol DIMISetLE

r

800 A|ZF Zfg| Mo =ALEl E2)E| B H
{Kipper, et al, 2004}

Ox: A5}
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PBT burden/source Trophic level Representative species
% g Level 5 Apex predator
o 2
S
% g Level 4 3° consumer
L\ |
5
£ Level 3 2° consumer
@
e
Level 2 1° consumer
Level 1 12 producer algae; seaweed;
phytoplankton
Engler (2012) *PBT: Persistent, Bioaccumulative and Toxic
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Classify plastic waste
as hazardous

Policies for managing plastic debris are outdated and threaten the health of people
and wildlife, say Chelsea M. Rochman, Mark Anthony Browne and coll

American”
Chemistry
Council
Statement
For Immediate Release February 15, 2013

Contact: Jennifer Killinger (202) 249-6619
Email: jenmufer_killimger@amernicanchemistry com

PLASTICS MAKERS: LITTER AND MARINE DEBRIS ARE SOLID
WASTE MANAGEMENT PROBLEMS

WASHINGTON (February 15, 2013) — On February 14, 2013, the journal Nature published a
commentary calling for plastic waste to be classified as hazardous. The American Chemistry
Council (ACC) issued the following statement, which may be attributed to Steve Russell, vice
president of plastics:

“America’s plastics makers agree that litter doesn’t belong in our oceans, waterways or any part of
our natural environment. And, the global plastics industry has organized to combat the problem.

sponsoring research and working in public-private partnerships. But the suggestions by the
commenters in the journal Nature are neither justified nor helpful.

We agree that marine debris deserves serious attention; but it also deserves serious debate. The
ESTION 10 Class| STIC as IS Waste qocs Dot reac] € pIastic products we
use every day — from milk jugs. to food packaging and medical devices — are composed of stable.
long-chain polymers. Plastics used in food contact and medical device applications are evaluated
for safety by governments around the world. And the plastics identified by the authors as “higher
priorities” are used in durable applications (pipes, siding. roofing. refrigerators) which are not

Lochman et al. (2013) Nature

generally littered or found in the ocean.

Scientists have long understood that persistent organic pollutants (POPs) can bind to organic

compounds. such as plastics; what is currently not known is whether pollutants bound to plastics

are then bioavailable or a significant route for exposure to marine life. For example. NOAA has

stated that “POPs have a high affinity for plastic in seawater. This is the basis for several POP

sampling tec]:mqu&s mcludmg passwe sampling. While this high affinity results in elevated POP
ations on. les, these POPs may not be readily bicavailable.! ~

America’s plastics makers agree more research s aceded on this subject, and we are
supporting a comprehensive scientific review of this issue by the Joint Group of Experts on
the Scientific Aspects of Marine Environmental Protection (GESAMP)” working with
international agencies and NOAA
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[Recent Review Papers for Microplastics]
KIOST 5(+8)/ - Andrady (2011) Mar Pollut Bull

/ - Cole et al. (2012) Mar Pollut Bull
- Hidalgo-Ruz et al. (2012) Environ Sci Tech
- Engler {(2013) Environ Sci Tech
- Seltenrich (2015) Environ Health Persp
[Commentary and Perspectives]
- Rochman et al. (2013) Nature
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