PROTECTING MY EARTH:
PLASTIC POLLUTION

“Protecting My EARTH” is an environmental education program offered by EARTH
Ltd. to help students learn how to takle better care of their community and their
planet.

©OEARTH Limited 2016



WHAT 1S EARTH LTD?

Environmental

Awareness of To provide environmental and
conservation education with an
emphasis on animal ecology,
Resources and endangered species, and
threatened habitats.
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HOW ARE PLASTIC BAGS AND BOTTLES MADE?

- Petroleum is drilled and transported to a refinery

- Crude o1l and natural gas are refined into ethane, propane, hundreds of
other petrochemical products, and auto fuel

- Processed into a powder and then heated until it melts

- Melted plastic 1s cooled then fed to a pelletizer that cuts the product
into small pellets

- Pellets are shipped to customers




HOW ARE PLASTIC BAGS AND BOTTLES MADE?

- Extrusion Process - Polyethylene Terephthalate (PET)

- Heats polyethylene plastic resin pellets to 500 * Thermoplastic polymer produced from petroleum
degrees Fahrenheit hydrocarbons

* Molten plastic is forced through the machine .
through a die that controls the thickness - Blow Molding

« Air forces plastic into a bubble that travels - PETis heated and placed in a mold to make a
upward about three stories in a cooling process long, thin tube

- Air is pinched out and bubble is flattened - Transferred to a second, bottle-shaped mold

- Film is cut to size and wrapped on a spindle - Highly pressurized air used to shape the bottle

+ Mold 1is cooled to set plastic
- Converting Film to Bags

- Roll of film is unwrapped and sliced with a - Most estimates put the figure at around 8% of
heated knife that both seals the sides of the bag the world’s oil production, 4% of which is
and cuts 1t to size actually used in energy consumption to make
- Any special characteristics are added the plastic.

- Handles are cut out and zippered seals get ) .
attached PP ¢ - It takes about 1/4 of a liter of oil to produce a

. Printing is put onto bag 1 liter water bottle.




PLASTIC POLLUTION

We have produced more plastic in the last 10 years than we did in the whole of the last century

Almost half of the plastic we use is used just once and is then thrown away — the problem is
that there is no “away”

According to water filtration company Brita, Americans throw away 35 billion plastic water
bottles every year

Annually approximately 500 billion plastic bags are used worldwide. More than one million
bags are used every minute

A plastic bag has an average “working life” of 15 minutes
Plastic accounts for around 10% of the total waste generated e
Plastic has been found in all of the major oceans
46% of plastics float

80% of marine litter originates on land
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Trash like plastic bags,

plastic food wrappers

and balloons are among
the most commen items
ingested by sea turtles.
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they ingest plastic items. 17Bnrais /
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Research shows
plastics in the ocean adsorb
chemical contaminants
from surrounding sea water,
Animals take in these toxins when

P1LASTIC POLLUTION “BY THE NUMBERS”

* Fish in the North
Pacific ingest 12,000 to
24,000 tons of plastic
each year

* Marine plastic
pollution has impacted
at least 267 species
worldwide

DEGREES OF
SEPARATION

How does trash travel?

Plastic bag from
a store in the city

travels through
pipes and downriver

5‘m1nmul:

where marine
wildlife mistakes
it for food.
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PLASTICS SNAPSHOT

Plastic inputs are Without effective - o
highest in rapidly waste collection, 12“““"1"
developing countries, an avalanche of tonnes
which also have some plastic debris will

of the lowest waste enter the ocean in
collection rates on the coming decade.

the planet.

HOW LONG 'TIL IT'S GONE?

8 Estimated decomposition rates *
of common marine debris items AVERAGE LIFE EXPECTANEY

- - Qider Plastic Beverage Holders 400 years
Plastic Grocery Bags 1-20 years
Disposable Diapers & Plastic Bottles 450 years

Aluminum Cans 200 Years Fishing Line 800 Years

Tin Cans & Foamed Plastic Cups 50 years

Papar Towels 2-4 Weaaks Waxed Milk Cartons 3 Months MOTE: Eslimaled individual ilam tinelines depend

on praduct compasition and envirenmental conditions.
Newspapers 6 Weaks Mewer Photodegradable  Under

Source: South Caraling Sea Grant Consornium, South Caraling
Colton Ropes 1-6 Months Bl N oickng Bk Depantement of Health & Envieonmental Contrel (DEHC)—Ocean
Apple Cores 2 Months Plywood 1-3 Years  and Coastal Resource Management, Centers for Ocran Sciences
Cardboard Boxes o Manths Wool Socks 1-5 Yaars Education Excellence (COSEE) —Scutheast and NOAA 2008,



THE FIVE GYRES

ALTHOUGH NOT WIDELY DISCUSSED THERE ARE IN FACT 5 MAIN

GYRES IN THE WORLD’S OCEANS AND SEVERAL SMALLER GYRES
THROUGHOUT ALASKA AND ANTARCTICA. THE MOST COMMONLY

DISCUSSED GYRE IS THE NORTH PACIFIC GYRE, KNOWN AS THE
GARBAGE PATCH DUE TO THE MASS OF MARINE DEBRIS THAT

HAS COLLECTED THERE.

Plastic fragments

outnumber zoo
plankton 40 to 1.

There are six
pounds of plastic
for every pound

of algae.

Jelly-fish like creatures
become entangled in
Lengths of plastic
filament, or eat the
'small plastic particles
floating in the water.

Asingle 1 litre drinks
bottle could break down
into enough small
fragments to put one on

every mile of beach in the
entire world.

Floating plastic transports
marine life outside of their
normal habitat. Once they
have invaded new habitats
they can become possible

nuisance species.
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Plastic pellets are
magnets for many
toxic chemicals, in
effect, becoming,

poison pills.

THE NORTH PACIFIC GARBAGE

PATCH IS TWICE THE SIZE OF TEXAS

- APX 10,000,000 SO NAUTICAL.
MILES (34,000,000 5Q KILOMETRES]

Plastic will
remain out at

EVERY OCEAN SAMPLE

Plastic particles are

towards the centre.

NORTH PACIFIC GYRE

A GYRE

A gyre is a place where
currents meet and form a
whirl pool type system -
this forms a meeting place
for ocean debris. Millions
of tiny and large pieces of
plastics accumulate here;
due to the currents they
remain trapped here,
breaking down over time
to become smaller and
smaller pieces of plastic
until they eventually
become plastic dust.

This ‘dust’ will never go
away but will instead stay
in the ocean accumulating
toxins and working its way
into the food chain as more
animals digest these
invisible and dangerous
items of plastic waste.

MILLION TONS OF TRASH.

107 plastic pieces
were found in 1sq
foot on a southern
beach in Bermuda.

61% of the plastic
in the ocean is
less than a mm.

SUNLIGHT AND WAVE ACTION
CAUSE THESE FLOATING PLASTICS
TO FRAGMENT, BREAKING INTO
SMALLER PARTICLES, BUT NEVER
COMPLETELY DISAPPEARING.

SOUTH PACIFIC GYRE

THE NORTH ATLANTIC.

NORTH ATLANTIC GYRE

The plastics act as a sort of
“chemical sponge’. They
contain Persistent Organic
Pollutants (POPs]. Animals
«eating these pieces of plastic
«debris will also be taking in
highly toxic pollutants.

SOUTH ATLANTIC GYRE

Toxic che ls
enter the food
chain via plastics.
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80% of this plastic
pollution comes from
land-based sources.

Plastic Lost at sea is
an environmental

and potential human
health hazard.

HARD WHITE OR
COLOURLESS SPHERULES

INDIAN OCEAN GYRE

Atypical 3,000 passenger
cruise ship produces over
eight tons of solid waste
‘weekly, much of which
ends up in the oceans.

20% of plastic
pollution comes
from ships.

plastic
ends up in our ocean.

Fish get entangled
inor ingest plastic
and die.

Ocean Pollution
affects at least 267
species worldwide.

LDPE, HDPE, foamed
plastics & Polypropylene
float on the oceans
surface.

70% of discarded plastic
sinks to the bottom of
the ocean including
Polycarbonate,
polystyrene & PET.

If fish are eating
plastic, we are
eating it too.

Big pieces of plastic look
like jellyfish or squid,
while small pieces look
like fish eggs.

lllustration by Benjamin Allder ~ © Adventure Ecology www.adventureecology.com  www.theplastiki.com




THE GREAT PACIFIC

I
—t ol 1 - aleg:& and other debris dnd the p|.:l.&..IL,
?n “ = can absorb organic pollutants from the -
E seawater. Fish and birds eventually eat the ’ -
' plastic once it has broken down to small
enough pieces, which humans then eat.
-

t to be twice the size of
Texas.
SUBTROPICAL CONVERGENCE ZONE
The wind-driven, swirling current of tha
Morth Pacific Gyre gathers marine : i
pollution, slowly moving it towards the
canter of the region and trapping it.

the ocean floor.

STERN EASTERN
GARBAGE PATCH GARBAGE PATCH

Water skater
nsects (Halobates
Sericeus) lay their

eggs on bird feathers, P
pumice and seashells and both
nsect and egg are important to the ﬁ

marine food chain. The accumulating
microplastic has caused them to alter their
mating habits and are now laying their eggs
on the floating plastic carrying thermn out of
their natural ecosystem

N ESTIMATED DECOMPOSITION RATES
—— Cardboard Box
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Plastic Grocery Bag

\ Styrofoam Cup

2 Months

A typical 3,000
passenger cruise
ship produces

Thera are actually 5 main gyres in the world's Foam Buoy
oceans. A gyre is where currents of the oceans ,' Tin Car over 8 tons of
P g o " 3 solid waste a
meet and form a whilpool system. Most of the Aluminum Can ok ohof
debris in the ocean winds up in one of these. 6 Pack Rings wﬁ""ﬂh;:;; ! ”
Plastic Bottle Whie up
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WHAT IS BEING DONE TO COMBAT THIS PROBLEM?

COUNTRIES WITH PLASTIC BAG BAN OR TAX IN PLACE

Data: from Earth Policy Institute & Reuseitcom Copyright @ Iree Vector Maps.com



WHAT CAN YOU DO TO HELP?
- Reduce

-Reuse

The 5 R’s - Recycle

-Rethink

-Reach Out




QUESTIONS??



