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Solid Waste Management (Plastic) & Upstream Solutions
US EPA Trash Free Waters Webinar, June 27, 2017

Jenna Jambeck, PhD, Associate Professor of Environmental Engineering, University of Georgia
Director, Center for Circular Materials Management, New Materials Institute, UGA







Waste
Management
in the USA in
early 1970’s
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Plastic to Microplastic

€ This
Becomes

ENTIMETERS

http://greencitychallenge.org/blog/live-green-blog/microplastic-wastes-in-our-oceans/

http.//marmedebrls.noaa.govllnfo/plastlc.html



Microfibers/Cleansing Beads

Browne et al., 2011

ARE YOU WASHING YOUR
A WITH PLASTIC ?

L\ 7

Microbead-Free Waters Act of 2015

| July 2017 — No manufacturing

July 2018 — No sales



Accumulation Areas and River Sources
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To the depths...

-

Bergmann and Kalges (2012) found the amount of trash, primarily plastics,
on the Arctic seafloor has more than doubled in the past decade.
[Marine Pollution Bulletin]

Photo of plastic waste, taken by the OFOS system in the HAUSGARTEN area in
July 2012. (Credit: Alfred Wegener Institute)




How "big" is the issue?
(from the land)

NCEAS working group funded

by the Ocean Conservancy ASSESSING
POTENTIAL

The last time waste
guantification into the ocean
was completed was 1975

— Before MARPOL

— All ocean-based waste

The first time land-based
global input has been
estimated

Primarily focusing on plastic




Methods

Coastal countries population, Per capita waste Percent plastic in
coastal buffer GNI generation the waste stream

o 43




Not collected by street
sweeping

Not collected by
stormwater catchments

Not picked up in litter
removal or cleanup

= Available as input to the |
ocean

— Blown
— Washed in by storms
— Washed in by tides




Jambeck et al., Science 2015

The 192 countries with a coast bordering Alantic, Pacific, and Indian oceans,
Mediterranean and Black seas produced a total of 2.5 billion metric lons of
solid waste. Of that, 275 million metric tons was plastic, and an estimated 8
milion metric tons of mismanaged plastic waste entered the ocean in 2010

6,350-245,000 metric tons**

i W e N
Estimatled mass of plaatic waste
Generated by 2 billion people within 50 km (30 miles) of the coast floating at the ocean surface

Impeove sohd INCrease

Reduce plashc . o
Mitigation options: R . wasto managment caphure

nfrastructure



Jambeck, J.R., Andrady, A., Geyer, R., Narayan, R., Perryman, M., Siegler, T., Wilcox, C., Lavender Law, K.,
(2015). Plastic waste inputs from land into the ocean, Science, 347, p. 768-771.
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1. Reduce 2. Innovative 3. Reduce 4. Improve 5. Improve Reduce Input
plastic Materials and waste global waste Litter concentrations

production Product Design generation management Capture (zero goal)

v v v v v v

Materials and
Product — e Litter Capture

Design

Generation Management

Industry-led or reduce demand

Green Engineering, Circular Economy

Reusable items, Sharing/Collaborative Economy
Context-sensitive Solid Waste management Infrastructure

Litter Capture and Clean-up

s wh e

Jambeck, J.R., Committee on Environment and Public Works, Senate Testimony, May 17 2017.
https://www.epw.senate.gov/public/ cache/files/8074ded1-5986-4a9b-b033-
2eb69e66993f/jambeck-testimony.pdf




1. Consumer Choice - Reduce Demand

e Advocate for the change you want to see

e Use less disposable (e.g., plastic) items
— Reusable water bottles

— Reusable bags
— Reusable straws (stainless steel or glass)
— Reusable picnic materials

— Choose products with less plastic
packaging

— Choose products without microbeads




1 & 3. Collaborative, Sharing Economies

| do not need a drill.
/24 | need a hole in the wall

AIRLINES

Bike share is great for quick trips around
town or leisurely rides through the park.
Use it to commute to work or school, run
errands and explore the city.

[

20% off vour first order or first month of Unlimited with cod¢

ABOUT » MEMBERSHIP » INVENTORY » 3D PRINTS & LASER CUTTING YOUTH » WORKSHOPS » MEDIA » DOMNATE » e‘

New Arrivals Dresses (3557

Black Tie

Cockeail

Davtime SORT BY RECOMMENDED
Gowns

. ) EASY UPCYCLING PROJECTS FORKIDS

TTL Kids! hapgily Situates itself n'_lg MWMmenL which can be broad!ly defined as a collective of people around the world
“wha are employing do-it-yourself or do-la'lm-othgrs techniques to develop unique products and devices. Tinkering, coding,
Work buﬁing. creating and innovating - together. This movement rests on makers making their designs open-source and available for
Up to 75% off » rleyl;u: sites such as Instructables or Thingiverse. We believe that getting kids involved in areas that

7[\1:|‘|\\|:1l~ & Rompers
Maxis

Weekend




2. Consider End-of-Life at Design Stage
()

PET BOTTLE & (
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2 & 3. Green Engineering
Principles

1. Designers need to strive to ensure that all materials and
energy inputs and outputs are as inherently nonhazardous
as possible.

2. ltis better to prevent waste than to treat or clean up
waste after it is formed.

Meet Need, Minimize Excess

4. Minimize Material Diversity: promote disassembly and
value retention.

5. Design of products, processes, and systems must include
integration and interconnectivity with available energy
and materials flows.

Anastas, P.T., and Zimmerman, J.B., "Design through the Twelve Principles of Green
Engineering", Env. Sci. and Tech., 37, 5, 94A-101A, 2003

w



4. Improve Waste Management Infrastructure Globally

e Collect

e Capture

e Contain




4. NMI Industry Partner: Norton Point

WITH EVERY PAIR YOU PURCHASE
NORTON POINT

18.4500° N, 72.2833° W

_ : PLEDGES TO REMOVE 1 POUND OF
SEA PLASTIC DIFFERENTLY SUSRRRR  OCEAN PLASTIC FROM THE OCEAN

(») plAY iDEO

Dell and others...



5. Last Chance Capture...
(but need infrastructure to manage & should
capture data for upstream solutions)

3 , ;postlandflII.org/baIt|more—water:wheel—floaty-trgsh-ﬁ_;%:ma R
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saunie
Thousands of miles away, same kinds of

plastic litter

12
ebris today at
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Marine Debris Tracker

Tool for Data Collection
e Less error without paper & pen
GPS coordinate for every debris item
Near real time data gathering/upload
Easy download (Excel) and mapping
Used by researchers, citizens or citizen scientists
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Website: http://www.marinedebris.engr.ugé-.edU/




CANCEL

)

[Choose from the following available lists

y Marine Debris Items

NOAA Marine Debris Shoreline Survey Field Guide

L T J
RO
(<3 %A Ocean Conservancy ICC List
o

International Coastal Cleanup List

Internacional Coastal Cleanup Lista en
espanol

Internacional Coastal Cleanup Lista en espanol

AAAS Water Diplomacy Symposium List

Compete in the AAAS Water Symposium Effort!

(KEEP AMERICA eep amerca Besutta
BEAUTIFUL

[ oaoi ] Keep America Beautiful Data L‘uHecncl
L J

SHOW MAP VIEW

1 tems found at 1 locations.

1 Test em @ (38.9033197, -77.0258719)

@x

Start

You must use this list to join the AAAS Water

Diplomacy Symposium Competition!

SUBMIT ]

[ CHANGE LIST " QUEUED
174 items logged by users so far!

Top Trackers

joelcreswell 118 items
Clayton Cox 42 items
Maryanncairns 8 items
annedare 6 items

2

Tracker website. You can post to social medsa from here.

= =o Q3O ueo3

‘ View and Submit }
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LatLng = (38.9033197.-77.0258719)

Accuracy < 1
20.2810001373291m, Last
Update: 08:03:17 GMT-0400
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93 0O% dsos

ost a story about you submission that will appear on the Marine Debris

Just logged 1 items at 1 locations!

ADD PIC ‘ [ ADD MAP

SHARE

DONE, GO BACK TO TRACKING

Check out the Marine Debns Tracker Website!




View and Get Data

. User Description Items Entries Badge
Ocean Conservancy ICC List Logged
Internacional Qoasal Cleanup Lisia &n espanal - The Georgia Sea Turtle
AAAS \ater Dlpiomacy Sympos'um List Center is a marine
GSTC Citizen turtle rehabilitation,
Science research, and
From: 04/0 5/20 17 To: 4/20/20 17 education facility on

Jekyll Island. The 220136 35736 <

Center's Marine Debris

Enter your Marine Debris Tracker login information if you want to Gtizen Science
participants keep Jekyll

download only your data Island's beaches free
of marine debris.
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EarthTeam students, San Francisco Bay

Zerolitter Project
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CITIZEN SCIENCE

Citizen-Based Litter and Marine Debris
Data Collection and Mapping

Jenna R. Jambeck and Kyle Johnsen | Unversty of Georga, Athens

@ Marine Debris

Jekyll Island, Georgia
Marine Debris Tracker Data
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Marine Debris Tracker
Off-Line Tracking, Open Ocean Microplastic Sampling
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Data Informing Solutions Example

AAAS Water Diplomacy Symposium
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Global Outreach, Diplomacy, Policy Initiatives

-
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Map data ©2017

US State Dept. Chile, Philippians, Indonesia, Japan Future: S. Africa
World Bank, G7, G20, APEC (+OC)

UNEP - Clean Seas, Global Convention (?)

Other Countries: Denmark, Norway, UK, Canada, Netherlands
USA: Save our Seas Act: Local and Global Goals

ISU — Ellen MacArthur Foundation Design Competition (Judge)



Global Investment Strategies

1. Accelerate and scale better materials

2. Promote innovative products and circular business models

3. Advance collection, tracking and sorting innovations

Product and
Material Business
Engineering Model

Design

Consumer
Use, Reuse
and Behavior

Recycling and Conversion Last-Chance
Repurposing and Disposal Capture

4. Engage and support the informal waste sector

5. Enhance recycling, repurposing and composting

6. Develop responsible waste-to-energy conversion solutions

7. Support integrated waste management solutions

Moss, E., Eidson, A., and Jambeck J., 2017. Sea of Opportunity: Supply Chain Investment Opportunities
to Address Marine Plastic Pollution, Encourage Capital on behalf of Vulcan, Inc., New York, New York.



Welcome to the new Marine Litter Network

Hosted by the Global Partnership on Marine Litter, this is the place for the most up-to-date information on marine litter

worldwide. Come here for recent news, global projects and state-of-the art science.

What's Happening? Marine Litter in the News. Jointhe #marinelitter




— o — . 3 — e

= = | —

arinelitternetwork.engr.uga.edu

[ Register Save This Lif: & W3Schools Online W:  €) Altmetric - Plastic wa- @) ArcGIS - World Hydre @ ArcGIS - My Map [ onlinelibrary.wiley.cc

m A rapid-screening

GLOBAL PROJECTS ¥  POLICY AND ACTION v

What's Happening? Marine Litter in the News.

5 Things You Probably Didn't Know About Singapore’s Waters
Source: Marine Debris | Published on 2017-06-15

Cleaning Cayman’s beaches

Source: Marine Debris | Published on 2017-06-14

Community action targets marine debris

Source: Marine Debris | Published on 2017-06-14

Long Beach Island Grade School’s ‘Waves of Debris' Installation Merges Art
and Environmentalism

Source: Marine Debris | Published on 2017-06-14

Are bans on plastic the solution to marine litter?
Source: Marine Litter | Published on 2017-06-13

Pacific voyage reveals depth of plastic pollution crisis

Source: Marine Debris | Published on 2017-06-13

Pacific voyage reveals depth of plastic pollution crisis

RESOURCES v

EVENTS ABOUT Q

Jointhe #marinelitter
#marinedebris
conversation.

Tweets

’ MUSTARD SEED

@MAZHAR_ALI

#0Ocean plastics fm #Haiti's beaches recycled
for laptop #packing
newscientistcom/article/213433... via

@anita_makri #marinelitter
#BreakFreeFmPlastic

n Ocean plastics from Haiti's...
- Laptop packaging is an unlik..

Aquarius Systems

@AquariusSystems
Fisheries & Marine Institute challenging
residents to help tackle threat facing ocean: litter

newscientist.com




New Materials Institute http://marinedebris.engr.uga.edu
UNIVERSITY OF GEORGIA

Al

Jenna Jambeck, PhD

Associate Professor, Environmental Engineering
Director, Center for Circular Materials Management
University of Georgia

jlambeck@uga.edu

http://jambeck.engr.uga.edu/

Twitter: @JambeckResearch
https://www.facebook.com/jenna.jambeck




