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The ocean plastic crisis has grabbed the world’s attention

Often with one-off images like this sea
horse holding a Q-Tip.

National Geographic, Justin Hofman


https://www.nationalgeographic.com/photography/article/seahorse-ocean-pollution

The Leatherback Trust // Nathan J. Robinson



https://www.youtube.com/watch?v=d2J2qdOrW44
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https://www.arabnews.com/node/2043991
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The ocean plastic
2 minute read - February 21, 2022 4:56 PM PST - Last Updated 8 months ago

£ ’ 75% of people want single-use plastics crisis has grabbed the

" pbanned, global survey finds world’s attention

By John Geddie

Pasig River, Manila, Philippines
Credit: Reuters // Lisa Marie David

A woman picks up plastic cups along the riverbank of Pasig river, in Manila, Philippines, June 10, 2021. REUTERS/Lisa Marie David



https://www.reuters.com/business/environment/75-people-want-single-use-plastics-banned-global-survey-finds-2022-02-22/
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https://www.unep.org/environmentassembly/unea5

 Development of an international treaty with enforceable
commitments

* Billions of dollars of investment by governments
e Trillions of dollars in investment by business
e Political alignment within the U.S. and other countries

e And much more
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Breaking the Plastic Wave: A Comprehensive
Assessment of Pathways Towards Stopping Ocean

Plastic Pollution, July 23, 2022
Credit: Pew Charitable Trusts / SYSTEMIQ



https://www.pewtrusts.org/en/research-and-analysis/articles/2020/07/23/breaking-the-plastic-wave-top-findings

So where are we?

equivalent of one trash
load goes into the

......

o S ex*’ecte‘d to nearly trlple by
< 2040



https://en.wikipedia.org/wiki/en:Creative_Commons
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s the ocean from the U.S.
the U.S. produces and uses a large
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C’EHf‘nmatl tic straws will solve the problem. e i ao
e 120502 % d s
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Hong Kong

sf‘ plastlc is floating in the mldoLié of the ocean.

Great Pacific Garbage Patch is an island of plastic
thé size of Texas.
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75% is on land - on beaches and on other shorelines.

* A relatively small percentage is in the deep ocean.
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* The remainder can be found i



https://www.simslifecycle.com/blog/2019/marine-plastic-litter-and-recent-actions-taken-under-the-basel-convention/

Facts: where does most plastic reach the ocean? :
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' Less tha % comes from the shores of the .S.
As much as 70% comes from ten countries
As much as 55% comes from the top five countries
Yellow = top 5 countries

Purple = countries 6 through 10.
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Facts: how does plastic
reach the ocean?

1. Most plastic reaches the
ocean via rivers

2. Mismanaged waste or litter
left on a beach or blown or
washed onto a beach or into
a river

3. Fishing vessels and other
ship operations
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https://gulfnews.com/world/asia/philippines/video-manilas-river-of-plastic--pasig-river-1.2231963
https://www.youtube.com/watch?v=YZdl7BgIVsY
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Facts: which rivers which should be priority?

OCEAN

1,000 rivers of the world that reach the ocean from The Ocean Cleanup

Circles are where they reach the sea

Scaling icon size to the amount of plastic combined with a color ramp
The large purple circles are the rivers with the most plastic emissions

But all of the rivers contribute something


https://theoceancleanup.com/sources/

Let’s look at the ocean plastic as a supply chain

Plastic Supply Chain

Current efforts focus on
these parts of the supply

Oil Production mmsss) Manufacturing M) Distribution mmm) Retail Sales

Customer

Where can the plastic be stopped?

‘



Let’s imagine ocean plastic as a reverse supply chain

The supply chain continues

Ocean Plastic Reverse Supply Chain
P all the way to the beach.

eE= The goals:
0il Production — Manufa‘cturing — Distribution — Retail Sales

Recycling

Where can the plastic be stopped?

‘



Imagining ocean plastic waste as a reverse supply
chain is a perfect role for GIS tools.

- ArcGIS Online

- Surveyl123

- ArcGIS Pro

- Living Atlas



They start with the
raw material
needed.

Supply chain
mapping is the
process of

every material,
every process, and
every shipment
involved in bringing
goods to market.!

SMIT News


https://supplierassurance.com/
https://news.mit.edu/2021/end-to-end-supply-chain-transparency-sourcemap-0913

They start with the
beaches fouled by
plastic. As shown on

the OpenOcean Global |

Plastic Trash Map

Reverse supply chain
mapping for plastic
pollution is the process
of

at every
place involved in
carrying plastic
pollution to the ocean.

OpenOceans Global


https://news.mit.edu/2021/end-to-end-supply-chain-transparency-sourcemap-0913

Plastic Trash on Beaches

Survey Description

This survey collects data about beaches and other coastal areas around the world that are
impacted by plastic and other trash. OpenOceans Global will use this data to unify people
globally who are addressing the same problem and will seek to find the sources of the plastic
and trash so the flows can be stopped at the source by sharing best practices from others.

Name of Beach or Coastal Area*

The location of the beach.*

Use this map to share the location of the beach or coastal area where plastic and trash
regularly accumulates. Use the + and - buttons or use the search field to find the location.
Once you have found the location, click on that spot and latitite and longitude will
automatically be added to the survey.
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Becoming a citizen scientist

created with Survey123
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City of Chennai at the South East Coastof India 7 X § - o /AR Karan provided the |m?ge on
Lat: 12.88246 Lon: 80.25177 £ - L O 1 the left and the following:

Atlantic
Ocean

The primary source of trash:

Other sources of trash:

Indian Ocea
oy

What is being done:

What else is being done:



Your Trashed Beach on the Global Map
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The Survey123 online app works great
U e T on laptops, tablets and smart phones
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* Social media.

* Direct contact with organizations

y ‘ Challenge -

__ Answer - “This, Not That”

— 2. Continuing the dialogue with satellite providers and

Al specialists to create a layer of plastic accumulations
not requiring citizen science.
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. Hyderabad
While local knowledge correctly %my "R
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Karan’s beach, the Living Atlas
layers on the map confirmed it.

Global Rivers and
Other Waters Oceans
basemap

These rivers are potential sources of
plastic debris.
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https://news.mit.edu/2021/end-to-end-supply-chain-transparency-sourcemap-0913

Once you know the source, can you stop plastic from reaching the ocean?

Can any of the solutions below stop plastic at the mouth of the Cooum River?

CC-by-sa PlaneMad/Wikimedia

The Ocean Cleanup



https://news.mit.edu/2021/end-to-end-supply-chain-transparency-sourcemap-0913
https://commons.wikimedia.org/wiki/File:Cooum_river_mouth_panorama.jpg
https://www.brightvibes.com/the-ocean-cleanups-fleet-of-solar-powered-interceptors-to-clean-the-worlds-polluted-rivers/
https://www.pbs.org/newshour/science/mr-trash-wheel-cleans-up-baltimore-harbor-with-a-dash-of-humor
https://www.headlinesoftoday.com/topic/press-releases/a-successful-indian-river-clean-up-solution.html

In the Cooum River, the
Chennai government
placed booms in eight

& places across the river

8 98 upstream from the mouth.
A

.

2

u‘ Mapping the booms helps
to see where additional
interception is required.

In 2018, the booms
captured 22,000 tons of
waste (including sludge).

The Hindu



https://www.thehindu.com/topic/Cooum_River/
https://www.thehindu.com/news/cities/chennai/a-mountain-of-trash-fished-out-of-cooum/article26115438.ece
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Research Gate

Are these locations places where
plastic can be intercepted at the
river or where water flows into the
inlet before it reaches the river?

These and other tools can help
trace the source of the plastic
pollution.

In the Cooum, another factor is
lack of funding and changes in
willingness to address the problem
based on political leadership.




Do landfills need better
cover and management?



https://globalplasticwatch.org/
https://globalplasticwatch.org/

WHERE MISMANAGED PLASTIC WASTE IS GENERATED
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" OCEAN CLEANUP

The Ocean Cleanup



https://theoceancleanup.com/updates/where-mismanaged-plastic-waste-is-generated-and-possible-paths-of-change/

We save money by
polluting the ocean
with plastic.
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plastic waste
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https://news.mit.edu/2021/end-to-end-supply-chain-transparency-sourcemap-0913
https://www.frontiersin.org/articles/10.3389/fmars.2021.667591/full

OpenOceans Global built a plastic tracing tool
prototype using:

We tested it using the Galapagos, which in
2019 accumulated 20 tons of debris, 90% of
which was plastic.

The tool showed much of the plastic comes
from Ecuador and Peru and was validated by
Galapagos Conservation Trust forensic data.
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épenOceans Global

Jingyi Huang®



"Once we can see it, we can solve it."

It will take the collective power of individuals to solve the
ocean plastic crisis.

* Citizen scientist mappers
This is the starting point of the reverse plastic supply chain.

When decision-makers can see where the ocean plastic problem is, and are shown
the sources of contamination, they can do something about it by:

locally.
international resources
international policies
substantial changes



A Global Apprach to
Preventing Plastic from Reaching the Ocean

Like many coastal areas around the wodd to-
day the beaches in Chennai, Indss, sttract large
amounts of plastic debets. For toenage surfer and
Tocal resident Karan Chak of

Ohaar Mlaste Map, a red bulls-eye symbal sits ca
Incia's southesstern coast, and a pop-up displays
Information about the plastic waste found ca

X the p
plastic at his favorkte surf spots was distressing, So
e decided to do something sbout it

Chakravasthy joined other valunteers to
collect trash with a nonprafit called Namma
Beach, Namma Chennai (which translates to
“Our Beach, Our Chennal’). In 2021, the organi-
zation removed 176,000 pounds of plastic waste
from Chennal’s beaches. But Chakravarthy felt
that more could be done.

He d his dfsthes  Mandva:
Vienkatesh, who lives in San Diego, California. and
obtained a $5000 grant from Venkistesh's Sunrise
Rotary Chib to further support Namema Beach,

Chennai’s beaches, ding where it Rkely comes

fram and what is being doese to dean & up.
Nettleton hopes that citizen scwentists all

over the woeld will do what Chal by has

which Is estimated to be twice the stze of Texas”
Nettleton said. referring to the largest of fve
garbage patches in the workds oceans.

However, acconding to a recent Florida State
Ukiversity study publshed in Fontiers o Mariee
Science, from 2010 to 2019, sbout 75 percent of

d pl waste turned up o beaches.

done and record data for OpenOceans Global
about beaches that are consistently fouded by
plastic trash. In partscular, he would like GIS
practitioners to take the Jead.

How Plastic Waste Gets to the Ocwan

Eleven millon metric tons of plastic reach the
ocean each year. and that number could triple by
2090 large-scale solutions arent developed quick-
Iy accordng to research by The Pew Charitable

Namma Cheomai. Through his s
Rotary connections, Chaknovarthy also met Card
Nettleton, the founder of OpenOceans Global, a
San Diego-based organization that employs geo-
wpatial and citoeen sc hedp stop
the flaw of plastic to the world’s coeans
Nettleton set up Chakravarthy with an ArcGlS
Surveyl23 form that be used to record informa-
tian about beaches in Chennal that are coests-
tently littered with plastic The data was then
uploaded to the OpenOceans Global goospatial
poctal. Now. on the organizations web-based

Trusts and bl karcy SYSTEMIQ
“The common perception is that most ocean
plastic = in the Great Pacific Garbage Patch.

“Plastsc ends up on shoedines because the
majority of ocean plastic comes from land. and
mast of that comes from rivers” Nettletoa said.

OpenOceans Global seeks to identsfy how
plastic flows Into the ocean and accumulates
on those shordines. According to a study
funded by the noepreée The Ocean Cleanup
and published in Scince Advamces. about
80 percent of plastic that traverses rivers and
ends up I oceans comes from more than
1000 rivers—many of which are in Asia. Latin
America, and Africa Researchers found that
wmall urban rivers i places with poor trash
management peactices camvey the most plastic
pollution to the ocean. But this doesn't mean
that the trash mecessarily osiginates there.
Many countries with upperincome econo-
rmies—sach as the United States, Japan, and
France—outpace the rest of the workd in plastic
consumptson and then ship more than a million
tons of recyclable plastic overseas each year of-
ten to places with trash management issaes.

“We think there are ways to stop plastic waste
from reaching the ocean ¥ we know where it
comes from geographically” said Nettleton. Even
though the United States and other devdoped
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nastions produce moet of the plastic, the Rooda
State study found that 55 percent of ocean plas
tic reaches the ocean from five countres: China.
the Philppines, India, Brazil, and indoewsia. ¥ the
Philippones sends almost 16 percent of the workds
plastic to the ccean via &5 rivers, as this study
discovered. the workd could focus on developing
solutions for this one country and bring gobal
resources behind It to get the Philippines as dose
to a pero ocean phastic contrbution as possible.
We could see which solutioes work best these—
whether its implementing river ntervention
technologies to stop the plastic from seaching the

ocean, pingnew p phace plastic.
or implementing new peocesses for trash manage.
maent—and then replicate those models in other
high-plastac polluting countres”

A Global View of Where

Plastic Pollution Originates

To get started with this ambitious project, the
team at OpenOceans Global employed ArcGIS
Online and ArcGIS Living Atlas of the World to
develop a map that focuses on where plastic kt-
ters the warld's coastlines.

“You can click on the map and see the rvers
of the world, major ocean currents, and a highly
detalled point.in-teme snagahot of ccean cur-
rects” sad Nettleton, “These tools help people
better understand how plastic debris travels”

Map users can activate layers that show
the top 20 rivers that contribute plastic to the
ocean and where plastic collects in ocean gyres
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& To read more about OpenOceans Global’s work, see

the fall 2022 issue of ArcNews.

To become a citizen scientist mapper and share a beach

plastic, go to:
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A Not-for-Profit Corporation

Contact:

Carl Nettleton

Founder / President
OpenOceans Global

P.O. Pox 22971

San Diego, CA 92192-2971
WWW.0penoceans.org

carl@openoceans.org

858-353-5489


https://www.openoceans.org/trash-survey
http://www.openoceans.org/
mailto:carl@openoceans.org

