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AMOUNTS, TYPES, SOURCES AND DISTRIBUTION OF MARINE
DEBRIS DERIVED FROM A STATISTICAL ANALYSIS OF US DATA

George H. Leonard, Nicholas Mallos, Allison Schutes, Chris Wilcox, Denise Hardesty, Amy Uhrin,
Carlie Herring and Sherry Lippiatt
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Goals and Objectives

Goal: Develop a baseline estimate of the amounts, types and
distribution of coastal marine debris along US beaches and
waterways.

Key Questions:

— Where are the “hot spots” or regions where marine debris
is most prevalent?

— Are there specific littered items that are most abundant?
Do these change locally or regionally?

— What policies are most effective at preventing marine
debris?

— Overall, how much marine debris is on U.S. shores?



Methods and Statistical Approach

Generalized additive statistical models
Modeled load or individual item counts

Adjusted for sample bias (humber of samplers, time of
survey, area surveyed)

Used a range of potential covariates to remove
variation from the model (esp. population density,
nearest road, land use, beach characteristics)

Time was a variable (but had little explanatory value)

Added ‘smooth function’ (map coordinates) which
allowed for uncovering spatial patterns



Data Sources

Site Type # of unique locations/sites # of survey | Date range
dates

Jan 2012 — Aug 2016

NOAA 284 (unique)
Accumulation

1,443 surveys over multiple
dates

NOAA 66 (unique) 372 July 2009 — Aug 2015
Standing Stock

826 surveys over multiple dates

6,223 (unique) 517 June 2010- Oct 2015

12,822 (over multiple dates)




Debris Per Mile of Beach
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Pounds of debris collected per mile of beach (log)

Source: ICC Data: 2010 - 2015



The United States of Trash
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Source: ICC Data: 2010 - 2015




Spatial Variation: Drivers
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Abundance of Specific Items
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Spatial Pattern of High Threat Items
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Effectiveness
of Bottle Bills
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“Increasing the value
of plastic through
container deposit
legislation reduces
mismanaged waste”

Economic incentives reduce plastic inputs

to the ocean

Increasing the value of plastic through container deposit legislation reduces mismanaged waste
Camar Schuyler, Britta Denise Hardesty, T] Lawson, Kimberley Opie, and Chris Wiloox

We assessed the effectiveness of container deposit legislation (CDL) in the United States of America and in
Australia. In both countries, states with CDL had a 40% lower proportion of containers in coastal debris
surveys. COL reduces debris more in areas with low socio-economic status, where debris loads are highest.

Introduction

Plastic waste in the ooeanis 3 global problem, affecting wildiFe, tourism,
public health, znd the economy. One way to addness the problem is
thirough economic incentives such as bottle bills or contziner deposit
legiziation (CDL).
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'Wee anzlyzed cosstal debris surveys from the Oosan Consenanoy’s
Irtemational Cosstal Cleanup {ICC) inthe USA and from Keep South
Australia Besutiful and Keep Australiz Besutiful (KAB) in Australia.

'We compared the proportion of botties found on the cosstiines of stotes
with CDL to those without CDIL 'We also messuned the ratio of lids :
bottles. For Australizn data we assessed how human population density
and socio-economic fectons affect container waste distribution.
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A1 coertainers oomes with 2 lid. Returned bottles have 3 deposit, lids
do not. If the deposit results in 3 decrease of contsiners in the
environment, the ratio of lids : contziners will be higherin CDL stotes.
Using the lid : bottle ratio is an independent validztion of the results,
=0 we ane extrs confident that the decresse in comtainers is dus to
the CDL 2= opposed to: differing levels of beverage consumption!
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Results

In bothithe United States snd Australis, the proportion of bottlas on
the coazis of (DL states was
without deposits (Figure 1). The mtic of lids to botthes was higher in COL
states, The reduction in beveragpe containers in the presance of COL was

A% lower than in states

greater in areas with low socio-economic status, whene debris loads are

highest {Figure 2.
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[ Take-Home Message

Bottle Bills, Cash for Containers, Container Deposit Legislation. THEY WORK!
They reduce litter at the coast, before it enters the ocean.

CSIRO




Take Home Message:
About 2 Billion Items on US Shores

NOAA NOAA ICC CSIRO
Standing Accumulation

ltems/m coastline 0.13 +/- 0.05 1.49 +/- 0.13 1.22 +/- 0.10 12.1+/- 0.50
Number on US Coast 19.9 million 229 million 187 million 1.8 billion
\ / Big Stuff (> 2.5 cm)

And
Small Stuff (2mm — 2.5 cm)

Big Stuff (> 2.5 cm)




Potential Next Steps

Quantitatively sample (CSIRO) the rest of US
coastline

Use NOAA and ICC data to better understand hot
spots and policy effectiveness in the US

Evaluate land-based vectors in key hot spots

Analyze non-US ICC data to provide international
insights
Expand International Coastal Cleanup to further

engage and empower citizen scientists and ocean
champions






