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The rapid rise of plastics

= Plastics Production

= Plastic Waste Generation
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The rapid rise of plastics

» 8.3 B metric tons produced
» (0% have become waste

> 90% are still in existence
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The plastics we use most

- Total plastics
— C-C backbone plastics (PE, PP, PS, PVC)

— Plastics in packaging
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Reducing environmental plastic pollution by designing polymer materials for managed end-of-life.




Packaging and single-use plastics

- Total plastics
— C-C backbone plastics (PE, PP, PS, PVC)

— Plastics in packaging
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Detecting plastics in the ocean

= Plastics Production

= Plastic Waste Generation

Laysan swallow ‘That marine birds swallow
indigestible materials is well documented. Simpson (1965) discusses the ingestion
of pumice by the Brown Skua (Catharacta skua lonnbergi) and Bierman and Voous

Prion (Pachyptila desolata). George Watson (pers. comm.) found pumice in the
stomachs of petrels (Oceanites), the Cape Pigeon (Daption capensis), and the White-
chinned Petrel (Procellaria aequinoctialis). Fisher (1903: 788) states that candle
nuts (dlewrites molluccana) found on Laysan Istand “were almost undoubtedly
ejected by albatrosses.” No quantitative report on the varicty of indigestible ma-
terials ingested by the Laysan Albatross (Diomedea immutabilis) has been recorded
previously.

An inspection of the Hawailan Islands National Wildlife Refuge from 8 to 28
September 1966 gave us an opportunity to examine the hard materials in the remains
of young Laysan Albatrosses that had died in the June-July 1966 fledging period.
On 24 September we collected specimens from 100 carcasses on Southeast Island,
Pearl and Hermes Reef (27° 46" 45" N, 175° 48' 45" W). On a circuit of Southeast
Island, the maximum dimensions of which are approximately 900 by 300 meters, we
counted a total of 386 dead albatrosses above the high-water mark. Most of the
birds were on the beach or in the vegetation (primarily Tribulus and Portulaca)

Plastics on the Sargasso Sea Surface

Abstract. Plastic particles, in concentrations averaging 3500 pieces and 290 grams
per square kilometer, are widespread in the western Sargasso Sea. Pieces are brittle,
)

1pPp ly due to the hering of the

, and many are in a pellet shape

about 0.25 to 0.5 i in di

. The particles are surfaces for the attach-

ment of diatoms and hydroids. Increasing production of plastics, combined with pres-

ent waste-disposal practices, will

ly lead to in the a-

tion of these particles. Plastics could be a source of some of the polychlorinated
biphenyls recently observed in oceanic organisms.

While sampling the pelagic Sargas-
sum community in the western Sargasso
Sea, we encountered plastic particles in

rence of these particles on the sea surface
has not yet been noted in the literature
[we also collected petroleum lumps,

our neuston (surface) nets. The occur- which have received attention (I, 2).
SCIENCE, VOL. 175

near it. A few were scattered farther inland. Remains of some at the tideline that
had been broken into fragments by wave action were not cnumerated, but after
examining all beaches and inland areas we estimated at least 450 to 500 Laysan

Kenyon and Kridler (1969
Carpenter et al. (1972
Wilber (1987

Moore (2003)

72]
C
O
——
2
[
-
(O}
S
C
Q
=

Plastic in the North Atlantic

. NEW!  MUSEUMGUIDE  ARCHIVES  FACTOTEM—THE NH BLOG
I just want to say one word 1o you—just one word.” i
57

Are you isening?” FEATURED STORY

“Exactly how do you mean?”

50 “Garbage patch” | e ) Trashed

The Craduate, 1969 i . .
Across the Pacific Ocean, plastics, plastics, everywhere.

by R. Jude Wilber twas on our way home, after finishing the Los Angeles-to-

] P = \ Hawaii sail race known as the Transpac, that my crew and I frst
5 " s, s o b . a caught sight of the trash, fioating in one of the most remote

s of ool Sncank s s fegions of al the oceans. T had entered my cutter-rigged research
e ey fard rhmc Q”" e |, Alguita, an aluminum-hulled catamaran, in the race to test a
£ g ) R|  new mast. Although Alguita was buit for research trawiing, she was
= ~ o plasic a e h“ﬁ“‘“i" P p|  also a smart sailor, and she fit into the “cruising class” of boats that
F st roecsbi, ough clhely requiarly enter the race. We did wel, hitting a top speed o twenty
E Ty ol o et
5 e S o S e
o e
A
¢ B inoumas s wotn e
o —the great high-pressure system in the central Pacific Ocean that,
most of the time, is centered just north of the racecourse and

knots under sail and winning a trophy for finshing in third place.
Rl ok e e el B halfway between Hawail and the mainland. But after our success
e ot oo o st with the race we were feeling mellow and unhurried, and our vessel
N\ ¢ of fuel. So on the way back to our home port in Long Beach,
il Masachuie b e s e St o e it r il decmcmes  CaIor, e decded {0 ake  shortcut trough the gy, wich
e b o e o of s Laysan albalosson Kuro Aol whh o na remote and  few seafarers ever cross. Fishermen shun It because Its waters lack
Am;:h ol s raaty st voion o o oo Pact T b pratamly the nutrents to support an abundant catch. Sailors dodge It because
cEan s unssessed, 1 e oecs o s mistook the plastcs for food and ngested them whie foraging. it lacks the wind to propel their salboats.
i b Vandorip

‘Throughout the race our strategy, like that of every other boat in
the race, had been mainly to avoid the North Pacific subtropical gyre

s SR
b e g

e sy e e T ek
Al
ot s o i P e e . i




" “Te GREAT BARRIER REEF TSNT vISIBle FRoM
Garbage SPAce ANYMORE ,BUT HEY, THE GREAT PACFIC

Patch” GPRBALE PAICH 1S

Fact or
Fiction?




The actual view
of the
“garbage patch”
from space

Photo taken August 5, 2021

Images courtesy of M. McArthur and NASA
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Traditional measurements of ocean plastics
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Microplastics: abundant & widespread

Arctic
sea ice

Atlantic Sector of the Southem Ocean
2479 - 4881 m

Van Cauwenberghe et al., 2013 Obbard et al., 2014
Giora Proskurowski/SEA



Contamination — Impact?

https://commons..
“‘Blonde Bomber”

The Marine Mammal Center, Sausalito, CA



U.S. contribution of plastic waste to the environment

O U.S. plastic waste inputs to the coastal environment
o were among the highest in the world:
N 0.51 - 1.45 million tonnes (Mt)
-
~_ 0.14 - 0.41 Mt
EE— lllegally dumpe
0.15 - 0.99 Mt
_Mismanaged in U.S. ranked #1 in plastic
importing country

waste generation
globally: 42 Mt

Pl

Q 0.84 Mt
Littered

Law et al. (2020), Science Advances

Total mismanaged U.S. plastic waste: 1.13 - 2.24 Mt

Mismanaged waste = Littered + lllegally dumped + Exported waste mismanaged in importing country Photo: Jenna Jambeck

Law et al. Sci. Adv. 2020
The United States’ Contribution to Plastic Waste to Land and Ocean



Problem:
Plastics pose a threat to environmental health

Proximate Solution:
Prevent plastics from entering ecosystems, biota, humans

Interventions
1 2 3 4 5 6
Reduce Innovate Design Decrease Waste Improve Waste Capture Minimize
Plastic Production and Materials Generation Management Waste At-Sea Losses

Materials and Waste Plastic Waste i
Product Design Generation he Environment

NASEM 2021

Reckoning with the U.S. Role in Global Ocean Plastic Waste
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Problem:

Plastics pose a threat to environmental health
Proximate Solution:

Prevent plastics from entering ecosystems, biota, humans

EPR?

3

Reduce Innovate Design
Plastic Production and Materials

4

5

Decrease Waste Improve Waste
Generation Management

6

Capture Minimize
Waste At-Sea Losses

Materials and Waste
Product Design Generation

NASEM 2021

Reckoning with the U.S. Role in Global Ocean Plastic Waste
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