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Preface

This Technical Proceedings provides a record of the Fifth International Marine Debris
Conference, a multi-disciplinary meeting that convened a global community of marine debris
researchers, policy makers, advocates for ocean health, industry innovators, and artists in
Honolulu, Hawai‘i, March 20-25, 2011. Included within this document is summary material,
extended abstracts for all presentations and posters, a detailed conference agenda, a complete list
of participants, and other conference highlights. Readers seeking knowledge about the status of
marine debris in the world’s oceans, approaches to measuring, managing, and mitigating its
impacts, and strategies for its prevention are invited to use this resource. In addition, a separate
document, the Summary Proceedings of the Fifth International Marine Debris Conference will be
available from our conference partners, the United Nations Environment Programme, that will
provide a concise, printed overview. The conference organizers wish to extend a heartfelt
mahalo to all the participants of the conference for their commitment and invaluable
contributions to the success of this event and, more importantly, for their dedication to
understanding and solving the problems associated with marine debris.
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Executive Summary

The Fifth International Marine Debris Conference (5IMDC) was the first international
conference on marine debris in over a decade and the largest gathering devoted to the subject yet
convened. The US Government’s National Oceanic and Atmospheric Administration (NOAA)
and the United Nations Environment Programme (UNEP) partnered to organize the conference.
The organizers envisioned the 5IMDC as an inclusive, multidisciplinary event that would
heighten global appreciation of threats posed by marine debris, highlight advances in research,
and encourage sharing of strategies and best practices leading to collaborative solutions. The
conference brought together an international group of marine debris researchers, natural resource
managers, policy makers, industry representatives, the non-governmental community, artists,
filmmakers, and students. Over 450 participants traveled from 38 nations to attend the 5IMDC,
where they learned from the original research, unique experiences, and diverse perspectives of
over 170 conference presenters.

The 5IMDC was a watershed event in the global effort to prevent, reduce, and understand the
impacts of marine debris. Together, participants forged strong relationships and exchanged vital
knowledge and perspectives within the rapidly growing marine debris community. This
document provides a record of the events that took place at the conference, the participants
involved, and a window into the information that was shared.

Marine debris is maturing and gaining stature as an environmental topic. The size of the 5IMDC
and high profile of the attendees, along with steadily growing interest and specialization within
the research community and increasing media attention, attest to that. Greater stature speaks to
the efficacy of preceding efforts, but 27 years have now passed since the first Workshop on the
Fates and Impact of Marine Debris was convened in Honolulu in 1984. It is indeed time for
solutions and bold, science-based action. Two unique outcomes of the 5IMDC, the Honolulu
Commitment and the Honolulu Strategy, will now serve to unite and guide international efforts
to reduce and prevent marine debris.

The extended abstracts included in this document provide many examples of management-
focused research and solution-oriented work. 5IMDC participants are driving change around the
world, from highly effective, community-based waste management projects to far-reaching
regional and international agreements. This combination of bottom-up and top-down approaches
has led to progress across the board in reducing the impacts of marine debris. Still, the notion
that marine debris is a solvable problem is yet to be realized. A lasting, global solution will
require integration across spatial scales, partnerships that cross traditional institutional divides,
and ultimately, a cultural shift in patterns of consumption and disposal that changes the way
industries, individuals, and institutions make decisions. Though the challenges presented by
marine debris are great, the 5IMDC participants demonstrated determination and ingenuity in the
face of these challenges.

Moving forward, actions should be bold, yet their bases must be justifiable, their targets directed,
and their outcomes measurable. Thus, it is essential that researchers across disciplines, including
the social sciences, continue to advance the scientific understanding of marine debris in all forms
and the impacts it has on marine ecosystems and coastal communities. Long-term monitoring,
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standardized techniques, statistically defensible conclusions, and accessible venues for data
sharing are essential elements of success.

The pervasive presence of marine debris in our oceans and along our coasts is a highly visible
reminder that the by-products of human civilization are now shaping the ecological systems that
support our well-being. This message, and the evidence to support it, must be conveyed clearly,
accurately, and frequently to those outside the marine debris community, especially to young
people, some of whom were among the most important participants at the 5IMDC. They warmed
our hearts with their artwork, candor, and remarkable insights, yet, sadly, it would be naive to
expect that they will not encounter and be forced to reckon with marine debris in their lives. Our
collective efforts should therefore be focused on providing them with healthier marine
ecosystems that are less stressed by the cumulative impacts of marine debris, a responsible
populace that understands the marine debris problem, and a refined set of tools for marine debris
prevention, assessment, and reduction. The material contained herein documents a significant
step towards achieving those goals.

Session Summaries

The following summaries were developed with invaluable input from the Session Chairs and
Panel Moderators. The Highlights and Implications presented here are, with the exception of
minor editorial corrections, their words. The conference organizers are grateful to these
individuals for graciously providing their expertise and unique perspectives. Any opinions,
positions, or conclusions expressed in these materials do not necessarily reflect the position of
the National Oceanic and Atmospheric Administration, the Department of Commerce, the
government of the United States, or the United Nations Environment Programme.

The session summaries are organized according to the same reference system that was used for
the conference schedule, for easy cross referencing. Mutli-part sessions have been combined to
provide a single comprehensive summary of each topic. References to web content have been
hyperlinked, and the session #’s are linked to the abstract for the first presentation in each
session.

Stories of success: place-based partnerships to prevent land-based

sources of marine debris
Session: 1.a., Chair: Chris Corbin, on behalf of Mushtag Memon

Description

The focus of this session was prevention of land-based sources of marine debris. Marine debris
efforts often involve collaborations among many different organizations and disciplines. As the
NOAA Marine Debris Program states, “Marine debris is everyone’s problem.” This session
explored case studies that tell an interesting, holistic marine debris “story.” Regional successes
and challenges were highlighted as were projects that utilized partnerships among varied
stakeholders.

Highlights
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The session included presentations and active discussions on how collaboration among several
different sectors, including the private sector and the non-governmental (NGO) community, can
be used to reduce the impacts of land-based sources of marine debris. Peter Murphy from the
NOAA Marine Debris Program outlined the importance of proactive collaboration in reducing
the impact of storm related debris. Dr. Sue Kinsey, Litter Policy Officer with the Marine
Conservation Society emphasized how positive working relationships can be established between
private industry and the NGO community provided that common interests are identified. Amelia
Montjoy, Vice President of Resource Development and Operations at the Ocean Conservancy,
reiterated the importance of engaging the corporate and industry sectors through extended
producer responsibility, life cycle analysis, and removal of accumulated debris.

Implications

Key messages from the session included the importance of partnerships and collaboration among
all sectors; the need for expanded targeted outreach and public education as a means of fostering
change in attitudes, values, behavior, and practices; and the need to enhance data collection,
information dissemination and technology transfer.

Stemming the tide of trash: model education and outreach programs

to prevent marine debris
Sessions: 1.b. and 2.b., Chair: Sarah Sikich

Description

Effective education and outreach efforts targeted at marine debris pollution prevention and
reduction are needed to influence individual behavior change. This session focused on education
and outreach programs designed to inform the general public about the impacts associated with
marine debris and simple steps that can be taken to help prevent their contribution to the
problem. Essential elements, creative approaches, and effective partnerships needed to
implement effective marine debris education and outreach programs were discussed, as well as
lessons learned to apply to the future development of marine debris educational efforts.

Highlights

e The importance of minimizing individual use of single-use plastics was a recurring theme
in discussion of land-based sources of marine debris. Education efforts directed at
changing individual behavior or policies were highlighted as ways to help achieve this
goal.

e Many presentations in this session recommended tying education and outreach efforts
about marine debris prevention and reduction to citizen science. This is a great way to
build awareness, inspire action, and generate data regarding marine debris.

e Social media gets people excited about marine debris, as well as actions to prevent and
reduce it. Social media and other internet outlets help communicate the global nature of
the problem.

e When working on prevention of derelict fishing gear, it is best to engage the fishing
community to identify practical solutions and educate about the problems and solutions.

Implications
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Consistent priority actions included making education and outreach fun, providing practical
solutions, and partnering with diverse groups to reach a broad audience about the problems and
solutions associated with marine debris. Also, there was a theme of identifying individuals that
are passionate about the issue and training them to be educators to help inspire change amongst
their community members and networks.

Wildlife entanglement in marine debris: assessment and response
Session: 1. c., Chairs: Michael Williams, David Schofield

Description

This session focused on measuring the rates of marine animal entanglement and detecting
changes in the rates of marine animal entanglement as they relate to efforts to remove marine
debris from the environment. It brought together responders from the marine animal health and
stranding network with marine debris prevention, removal, and detection experts. The session
participants shared experiences, tools, methods, and strategies for responding to marine animal
entanglement.

Highlights

e Derelict fishing gear (DFG) continues to cause direct mortality on target and non-target
species for years after its loss or disposal. Some types of DFG investigated may continue
to cause mortality for its entire life cycle (decades), rather than becoming fouled and
tangled at the seafloor.

e Steller sea lion entanglement can be categorized as active or passive. Passive
entanglement is encountering marine debris at sea. Active entanglement occurs with
fishing gear that is being fished (i.e., ingestion of bait or hooked fish and then being
hooked or in the case of large whales running into buoy lines or nets while this gear is
being fished).

e There is a need to develop successful messages and partnerships to reduce the sources of
marine debris.

e There has been an increase in seabird (including seaduck) entanglement since 1997.

e Northern fur seal entanglement may be higher in pre-weaned pups and females than
previously estimated due to sampling bias related to swimming behavior and timing of
arrival, respectively, in these segments of the population.

Implications

Marine debris continues to cause mortality and serious injury in marine mammals, seabirds, fish
and invertebrates. Previous estimates of the rates of entanglement were either low or have
become outdated as rates have increased.

Rates of entanglement in most species appear to be higher than previously thought. Whether the
apparent increase is due to more debris, more sampling effort, or more interactions between
marine animals and debris is unknown.

We defined active entanglement as marine mammals actively pursuing a hooked fish or bait and
ingesting the hook. A subgroup of the presenters and audience met on March 23" to discuss a
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variety of topics, including an update to Laist 1997 (presentation 12.c.1. by Cornish et al. may
have accomplished this), better coordination among the National Stranding Response Program
and the NOAA Marine Debris Program, and better messaging of the need to reduce marine
debris for the protection and conservation of marine animals. The group agreed that an outreach
campaign starting with the reduction of entangling debris like derelict fishing gear and packing
bands would provide the most immediate benefit to marine mammals.

Innovative disposal options for difficult situations
Session: 1.d., Chair: Christine Laporte

Description

This session highlighted innovative and cutting edge technologies for debris management,
including mobile treatment of waste through gasification, pyrolysis, and plasma vitrification. In
many locations, landfill disposal is not feasible and so alternatives must be explored. In other
cases, landfill disposal is undesirable. When energy can be produced from the debris or the
debris may be recycled, there are synergistic benefits to its collection and waste management.
This session presented the available information on the cost of facility construction and operation
as well as waste throughput costs. Special issues related to derelict vessel deconstruction and
disposal and new technologies that address concerns about the difficulty of collection and
disposal in unique situations were also covered.

Highlights and Implications

e Private sector-public partnerships usually work well when all are committed to some
similar values and goals, perhaps even better than public sector actions alone.

e Landfills are NOT a solution. Conversion of waste back in to energy is a critical next
step.

e Specific solutions should be culturally and geographically relevant and utilize
methodology that accounts for these considerations.

e Shipboard garbage/debris management can be improved with design approaches, such as
convenient port-reception facilities.

e |tis critical to maintain positive one-on-one relationships with stakeholders and to craft
compelling stories that encourage investment in improved disposal options.

Reducing marine debris from shipping: the reality of regulation

beyond the horizon
Session: 2.a., Chair: Allison Lane

Description

This session examined the development of international and national regulation aimed at
preventing garbage pollution from ships and explored the feasibility of making regulation
effective in an environment that relies on voluntary compliance. It is clear from both the
international and individual state experiences that regulations to prevent garbage from vessels of
all sizes may not be a comprehensive solution to the problem. While regulation is essential,
enforcement of regulations becomes extremely difficult when vessels are routinely out of sight of
enforcement agencies and, in the case of smaller vessels, are not even required to keep records of
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garbage management practices on board. This session covered the role of regulation and
considered how this may be enforced and what is needed to ensure voluntary compliance in the
case that enforcement is not a realistic option.

Highlights

e Developing countries struggle with land-based infrastructure, adding to the challenge of
managing ship-based waste.

e Partnerships are needed with industry and require a foundation of mutual trust.

e Challenges arise in obtaining international agreement to change conventions due to
differences in priorities and ability to implement changes.

e Changes to MARPOL Annex V are significant and should begin to shift culture and
increase ocean protection.

e Incentives to discharge offshore are important.

e Inspection data should be incorporated in to the International Maritime Organization’s
Global Integrated Shipping Information System (GISIS).

Implications
A collaborative approach between industry and governments, with a focus on early facilitation of
regional cooperation, will achieve the best results.

Addressing abandoned and derelict vessels
Session: 2.c., Chairs: Margaret Wright, Neal Parry

Description

This session focused on abandoned and derelict vessels (ADVs) and covered various aspects of
response, removal, impacts, and policy. ADVs are a distinct form of marine debris that often
demand innovative and alternative approaches to response and removal.

Highlights

e ADVs can present unique problems when being removed and the process can be costly.

e Proper planning and communication can help prevent costly problems during the removal
of a vessel.

e The importance of obtaining the proper permits and permissions was discussed. It was
noted that this can sometimes become a lengthy process.

e Community-based education is very important in helping to eliminate marine debris.

e Presentation 2.c.2. by Amber VVon Harten provides several helpful websites that would be
beneficial to anyone wanting to begin a community-based education program.

Implications
e Careful planning and preparation are essential to ADV response and removal operations.
e Thorough communication efforts should be employed to keep communities and partners
informed.
e Targeted education campaigns are needed to help prevent ADVs.

Panel: waste reduction and recycling for a zero-waste future
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Session: 2.d., Moderator: Betsy Dorn

Description

Waste reduction is integral to reducing and preventing land-based sources of marine debris. In
this session, panelists discussed current methodologies for obtaining the goal of waste reduction
and/or zero waste and efforts to recycle and reuse plastic packaging materials. The panel covered
best practices designed to minimize waste in urban and coastal areas and focused on identifying
the common elements of successful actions that can be replicated nationally and globally.

Highlights

e The first panelist and moderator, Betsy Dorn from StewardEdge, gave an overview of
zero waste.

e The second panelist, Saskia Van Gendt from the US Environmental Protection Agency,
discussed federal strategies and projects.

e The third panelist, Monika Thiele representing Mushtag Memon, presented more global
tactics and programs related to UNEP’s work on striving for zero waste.

e Lastly, Peter Jones, with his vast experience in industry in the United Kingdom,
represented both a European view to attaining zero waste and also provided an industry
perspective.

Implications

The primary driver for extended producer responsibility going forward will be a lack of critical
resources to produce industrial goods. Therefore resource efficiency is an argument to be used
when trying to convince companies that a zero waste goal is in their best interest.

Outreach and education techniques and approaches
Sessions: 3.a. and 4.a., Chairs: Elisabeth Guilbaud-Cox, Monica Thiele

Description

The goal of this session was to present outreach options for a variety of audiences and locations.
This session included approaches to outreach and education through artwork, classroom
activities, and community involvement. Presenters shared stories of successful formal and
informal education for many audiences.

Highlights and Implications

e Dr. Karla McDermid at the University of Hawaii-Hilo has developed a comprehensive
undergraduate course focusing on marine debris and its impacts.

e The US Environmental Protection Agency is working to engage and inform urban
communities, particularly groups that are not typically involved.

e Over communicating about an event is critical to getting good turnout, as well as
identifying accessible clean-up-sites while keeping the event itself flexible so volunteers
can come and go as they wish.

e Economic issues are critical with regard to an on-going dialogue and finding solutions.

e NOAA is combining data from drifter buoys, available free online, with wind and current
data to generate visualizations that increase understanding and awareness of marine
debris movement and accumulation patterns.
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Modeling marine debris movement and transport
Session 3.b., Chair: Nikolai Maximenko

Description

This session focused on marine debris movement and transport in aquatic environments.
Presentations covered a variety of topics linked in the common discussion of the fate and
transport of different types of marine debris.

Highlights

The session included presentations on a variety of aspects of monitoring, quantification, and
modeling of marine debris. Alexander Turra (University of Sant Paulo, Brazil) with co-authors
and also Nikolai Maximenko and James Potemra (both from the University of Hawaii) discussed
simulations of debris in ocean models of various complexity. They emphasized that modeling the
dynamics of marine debris on local, regional, and global scales are tremendously difficult tasks.
Many processes need to be studied much better in order to improve the models. Interaction
between modelers and observational scientists should be developed by gathering all the data
from marine debris observations in a single public domain, and also by making model outputs
more readily available to the public.

Chris Pallister (Gulf of Alaska Keeper) and Scott Wilson (Centre for Environmental
Management, Australia) overviewed results of their coastal debris monitoring programs and
discussed the roles that storms and tides are playing in debris deposition on the coastline. They
suggested that advanced research can lead to new engineering solutions that will efficiently catch
debris near shore.

Doug Woodring (Ocean Recovery Alliance) pointed out the tremendously important roles played
by rivers that are both the main source of debris and the best site to monitor and to cut this flux.
He argued that awareness, involvement, and two-way communication should be developed on all
levels, from the general public to government, from local levels to international levels. He also
proposed an Internet-based system, allowing reporting of debris via cell phones, summarizing the
data in a form of online map, and automatically notifying corresponding authorities.

Implications
Participants of the session unanimously expressed that increased funding for marine debris
research is the key for future progress.

Designing meaningful protocols for monitoring marine debris
Sessions: 3.c., 4.c., and 6.c., Chairs: Ellik Adler, Francois Galgani, Christine Ribic

Description

This session focused on developing scientific monitoring programs to assess the distribution,
amount, types, and impacts of marine debris. Environments considered included shorelines,
wetlands, watersheds, surface waters, the water column, and the benthos. Emphasis was placed
on statistical rigor, determination of environmental covariates that may affect debris movement
and breakdown, development of standard procedures and sampling schemes, and methods of
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reporting results to appropriate audiences. This session also emphasized the need to determine
the questions that will guide a monitoring program as the first step in the experimental design
process.

Highlights and Implications

3.c. The overall objectives of modern and effective monitoring programs are to obtain reliable
information to make good policy decisions, to generate awareness and support measures taken,
and to obtain reliable information on the effects of the measures taken. The marine debris
scientific and management community is moving towards the understanding that monitoring is
an integral component of a larger assessment program. A program where stakeholders, such as
end users and managers, are involved in defining the questions they need answered. The science-
based answers to these questions will form the basis for a credible decision and policy-making
process, which in turn will be reassessed to determine if the management decisions and policies
taken have made a positive impact and achieved their goals. This circular, adaptive process
serves as a base for developing and implementing various monitoring programs.

Monitoring programs have to challenge criticism for being too expensive, not useful, and not
scientifically credible. In order to design and implement successful monitoring programs the
following criteria and objectives must be designed and addressed: good base questions,
appropriate and practical design, high-quality data, sound analysis to provide reliable
assessments, usable and well communicated results, and long-term personal and institutional
commitments. Presentations during this session demonstrated how new bio-monitoring and more
traditional pollutants monitoring programs (in the US, the UK, the North Sea and the Arctic) are
using and implementing these key principles.

4.c. M. Goldstein assessed the ability of the human eye to sort micro-plastic compared to a
digital scanner. She found that results were comparable except for the very smallest pieces where
the digital scanner outperformed the human eye. M. Crowley presented information on Project
Kaisei and how they were interested in using the plastic debris they collected, not just cleaning
up the ocean; she invited scientists to get involved in the project. E. Nakashima presented a
method for estimating weight of debris on beaches by combining balloon-based photos with
quadrats sampled to estimate debris weight; she also presented information concerning heavy
metals associated with the plastic debris. There was some discussion concerning the influence of
bio-films on the heavy metal results. K. Weiler presented information on different U.S.
Environmental Protection Agency programs, highlighting the volunteer aspect of the National
Marine Debris Monitoring Program. F. Galgani discussed the European Union’s program on
marine litter, emphasizing the benthic debris problem. Key messages from the session included
the need to establish protocols for debris measurement and evaluation as well as highlighting the
diversity of programs and research being done to evaluate different aspects of the marine debris
problem.

6.c. The session was focused on research related to monitoring programs assessing the
distribution, amount, types, and impacts of marine debris. Currently, regular monitoring is
limited to a few areas, but the concern is now worldwide. Presentations focused on shorelines
including microplastics, but also considered benthic marine debris. Guidelines from UNEP and
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the Intergovernmental Oceanographic Commission were presented in support of litter monitoring
on beaches. A commonality in the monitoring research efforts in Korea, Brazil, China, Hawaii
and England was the need for the development of simple, standard procedures, sampling
schemes, and reporting mechanisms available to appropriate audiences.

Panel: At-sea detection of marine debris: capturing local ecological

knowledge and observations
Session: 3.d., Moderator: Kalani Souza

Description

Fields from climate change to fishery management have taken advantage of observational
knowledge held by individuals with expertise outside the sciences. The vast expanses of the
ocean pose an observing challenge to academic and government researchers, and access to those
who hold this knowledge is sometimes difficult. Mining the experiences of those who spend
much of their time at sea is a valuable way to gain knowledge. This experiential knowledge,
while not collected using the scientific method, may illustrate trends only now being detected by
science, cover a timeline longer than any research project, and lead to new and better
management actions. Panelists discussed the frequency of marine debris sightings and encounters
at sea, debris types encountered, geographic and temporal distribution of debris encounters, and
insights into debris behavior and movement. This discussion captured observational knowledge
based on panelists’ experiences and observations as well as actions the panelists felt could lead
to solutions.

Highlights

Panelists Capt. Robert Lamb, Matson’s Manager of Marine Operations for Hawaii; LT Kelley
Sage, NOAA Commissioned Officer Corps; and CDR Derek Trinque, US Navy, shared their
experiences observing marine debris from aboard ships. All ocean-going panelists and audience
members remarked that marine debris is frequently spotted at sea, that larger items are more
easily spotted, particularly from large vessels, and that impacts to navigation, while uncommon,
do occur.

Implications

Panelists and audience members noted the value of gathering information from ships of
opportunity, the importance of a convenient way to report that information, and the need to
gather it and make it accessible by agencies, organizations, and communities. General consensus
was that the lack of scientific rigor in such observations (e.g., lack of a sampling plan, secondary
or tertiary importance of observing mission) would be balanced by the value of the reported
information. A simple but standardized reporting mechanism could partially overcome the
inherent variability in platforms, observing protocols, and observer training.

Risk analysis: using predictions of the source and distribution of

marine debris to assess their impacts
Session: 4.b., Chairs: Britta Denise Hardesty, Chris Wilcox

Description
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Understanding the impact of marine debris is fundamental to the development of appropriate
management responses to the problem. A risk analysis perspective provides a useful and cost-
effective approach. Combining the likelihood that species interact with debris with a prediction
or assumption about the likely impact of the interactions yields an expectation of the magnitude
of the biodiversity risk posed by marine debris. This session covered the following topics:
applying novel approaches to predict sources of marine debris, identifying the distribution and
fate of marine debris, and performing risk analysis for marine debris impacts. This session
examined different approaches to estimating the at-sea distribution of marine debris and
evaluated how such estimates might be combined with predictions of impacts on marine biota to
develop large-scale risk analyses for particular species or taxonomic groups.

Highlights

In this well-attended session, five speakers presented their findings on marine debris impacts in
different systems. Hardesty described a preliminary audit of marine debris sources and sinks
across Australia with results pointing to seasonality and population center differences in marine
debris. Townsend discussed the impacts of marine debris, particularly plastics, on different life
history stages of sea turtles near urban areas. Nevins presented her work on Northern Fulmars
and the approach of using these plastic-ingesting seabirds as bioindicators of plastic in marine
environments. Titmus reported on research into interactions of seabirds and marine debris
conducted through visual observations from vessels in the Northeast Pacific Ocean. Wilcox
concluded the session by describing a risk-assessment approach that combines modeling and
empirical data to understand where marine turtles are likely to encounter derelict fishing nets.
Discussion was lively and involved questions about community-level impacts for species with
different life history traits and opportunities for combining empirical and model-based
approaches to understanding marine debris impacts.

Implications

Key priority actions included targeting or identifying thresholds for acceptable levels of plastics
in the marine environment, similar to the system adopted by the European Union. Common goals
identified included establishing mitigation measures, focusing cleanup efforts on identified high-
risk areas, conducting experiments to determine why and how marine species interact with
marine debris, identifying fine-scale aggregations of marine species and marine debris likely to
interact, and developing drift models to determine overlap of marine debris distributions with
affected species populations.

In-water technology to detect derelict fishing gear in

marine/estuarine ecosystems
Session: 5.a., Chair: Peter Murphy

Description

Derelict fishing gear (DFG) is an ongoing problem in most marine and estuarine ecosystems.
DFG can have serious impacts to habitats and may potentially lead to significant losses of living
marine resources from ghost fishing. This session focused on technological capabilities to detect
derelict fishing gear in marine and estuarine waters. Presenters highlighted successes and
challenges of varying technological approaches, capability sharing, and collaboration. The ability
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to spatially map and quantify DFG will help determine the extent of impact and is valuable to
establish targeted areas for gear removal.

Highlights

This session featured presentations from five different groups, each approaching the issue in a
different way and in a different environment. Work in the U.S. Virgin Islands leveraged data
from multiple sources to identify areas for investigation through side scan sonar. This sonar was
deployed from an Unmanned Underwater Vehicle (UUV) through a partnership with the U.S.
Navy. The data and lessons learned from this project emphasized the importance of making
consistent disposal alternatives available to fishermen, as well as improved and clear delineations
of fishing areas to prevent gear conflict and loss.

Amy Uhrin, of NOAA, presented her group’s work in the Florida Keys National Marine
Sanctuary, which utilized diver tows to examine concentrations and conditions of debris with
special emphasis on derelict traps. This technique was found to be highly effective for both
debris identification and contextual data collection on surrounding habitat based on the added
degree of information that human observation can capture. Kyle Antonelis, of Natural Resource
Consultants in Seattle, WA, presented on ongoing work in Puget Sound utilizing towed side scan
sonar to identify derelict crab pots as well as fishing nets. This second capability is a cutting-
edge development in the field of DFG detection that spurred questions and interest from the
audience and presenters alike. Rachael Miller, of the Rozalia Project, presented on their ongoing
efforts to utilize side scan sonar paired with ROV-deployed high-frequency sonar systems to
detect DFG in the U.S. Northeast. Rozalia is actively working to engage fishermen and the
public in the issue of DFG through hands-on demonstrations and presentations. Peter Murphy,
with the NOAA Marine Debris Program, presented on the challenges of identifying and
deploying the appropriate detection technology using a recent project on derelict crab pots in
Alaska as a case study.

Implications

Several key commonalities emerged through the presentations and subsequent discussions. The
first of these was that technology and techniques must be selected to fit project research
questions. For example, a project seeking to measure only abundance can utilize random
transects without the need for GPS tagging. Conversely, a project that seeks to remove targets at
a later time needs to capture and catalogue highly accurate locations. While many of the projects
discussed utilized side-scan sonar, each project had tailored their approach to fit their needs. This
adaptability is critical for successful detection of derelict fishing gear. Lastly, presenters agreed
that the data they provide must be communicated to others to drive heightened awareness that
can lead to change of policies, management approaches, and/or consumer behaviors.

Panel: plastic recovery for a trash free ocean
Session: 5.b., Moderator: Katherine Weiler

Description

The problem of marine debris can be tackled at various points throughout the supply chain to
help ensure that products are properly stewarded and do not end up in the ocean. This panel
investigated the need for and benefits of product design improvements, supply chain logistics
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(i.e. utilization of sustainable packaging of products, source reduction), and highlighted
international plastic producer and stakeholder efforts to reduce litter and to increase plastic
recovery, renewable energy production, and greenhouse gas mitigation.

Highlights and Implications

The helpfulness of a life-cycle study is seen in the example of global warming potential
of a HDPE plastic bag versus a variety of other bag materials. In 2011 the UK
government’s Environment Agency commissioned a study that assesses the life-cycle
environmental impacts of the production, use, and disposal of different carrier bags for
the UK. The report found that paper, LDPE, non-woven PP and cotton bags should be
reused at least 3, 4, 11 and 131 times respectively to ensure that they have lower global
warming potential than conventional HDPE carrier bags that are not reused.
(http://www.environment-
agency.gov.uk/static/documents/Research/Carrier_Bags_final_18-02-11.pdf)

“Plastics reduce energy use by 61% and greenhouse gas emissions by 57% across a
variety of applications compared to alternatives.” (Denkstatt, “The impact of plastics on
life cycle energy consumption and greenhouse gas emissions in Europe,” June 2010)
Plastics help keep food fresh, reduce waste and protect products from farms to grocery
shelves to kitchen tables. For example, “1.5g of plastic wrap extends a cucumber’s shelf
life from 3 to 14 days...Apples packed in a shrink-wrapped tray cut fruit damage (and
discard) by 27 percent...Consumers toss out vastly more food than we do packaging”
(http://freakonomics.blogs.nytimes.com/2010/02/08/how-about-them-wrapped-apples ,
http://www.siwi.org/documents/Resources/Policy Briefs/PB_From_Filed to Fork 2008.
pdf )

In South Africa, the Industry Waste Management Plan was developed in accordance with
the National Environmental Management Act.

In 2009, nearly 480 million pounds of post-consumer rigid plastics were recycled, up
47% since 2007. (2009 National Post Consumer Report on Non-Bottle Rigid Plastics
Recycling, published 2011)

In 2008, the amount of energy saved by recycling PET and HDPE containers, including
bottles, was the equivalent to the annual energy use of 750,000 U.S. homes. The
corresponding savings in greenhouse gas emissions was an amount comparable to taking
360,000 cars off the road (Final Report—L.ife Cycle Inventory of 100% Postconsumer
HDPE and PET Recycled Resin from Postconsumer Containers and Packaging, published
2010.)

Operation Clean Sweep (OCS), a voluntary, industry effort to reduce pre-production
pellet loss, is beginning to be implemented globally. In 2010 the British Plastics
Federation signed on to OCS. Through the newly announced Marine Debris Declaration,
the plastics industry aims to further expand the implementation of OCS.

Results and synthesis of marine debris monitoring projects
Session: 5.c., Chair: Thomas Maes

Description
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The presenters in this session reported on the results of marine debris monitoring surveys.
Participants discussed these results, including the major types of debris, spatial variation,
oceanographic and environmental parameters, and temporal trends in debris concentrations.

Highlights

e Monitoring sites facing gyres have higher densities of marine debris.

e Monthly variability is commonly observed at monitoring sites due to weather, waves, and
winds.

e Regional differences are observed in debris categories due to social and cultural
differences.

e Restrictions on plastic use and compulsory trash sorting actions are producing
measurable results.

e Persistent organic pollutants have been documented on microplastics in Portugal.

Implications

e There is a need for consistent but flexible monitoring protocols.

e More monitoring and research is needed in order to define effective and locally
appropriate measures.

e The outcome of recycling and local initiatives showed the power of many small actions
leading to a solution for a universal problem.

e Small-scale studies that attract and educate people on the marine litter issue encourage
and inform larger efforts. Integration of monitoring efforts across scales is important.

Microplastic in the environment: causes and consequences
Sessions: 5.d. and 6.d., Chairs: Mark Browne, Richard Thompson

Description

Plastic debris is common in most marine habitats. In addition to conspicuous items of debris such
as packaging, rope, and netting, fragments and pieces of microplastic have also accumulated in
the marine environment from the poles to the equator. These fragments appear to have formed
from the breakdown of larger items of debris, from the direct release of small pieces used in a
range of cleaning processes, and from the release of pre-production pellets and powders. This
session examined the scale of the problem in terms of its spatial extent and considered temporal
trends in the abundance of microplastic debris. Approaches to quantify microplastic debris were
examined together with assessments of the potential environmental consequences, both physical
and toxicological, for marine life. The session also considered potential solutions together with
directions for future research and policy.

Highlights
e Sewage is implicated as a potential source of microplastic.
e The marine debris community needs to be better informed on definitions relating to
bioplastics, biodegradables and compostable plastics.
e The greatest concentration of plastic particles in the mid-Atlantic was measured far from
land.
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e A significant increase has been detected in the number of sea surface tows containing
plastic (1972 versus 2010).

e Evidence was presented describing a decrease in the quantity of plastic pellets within sea
surface debris.

e There is no evidence for a relationship between microplastic in surface waters and either
plankton or Sargassum.

e Plastics can constitute up to 10% by mass of solid material sampled at the sea surface.

e Cumulative frequency of items in surface tows indicates that a substantial proportion of
the sampled marine debris is microplastic (< 5 mm).

Implications

e A rrobust, scientific framework for managing microplastic is required. This must have
standardized methodologies to enable us to identify and quantify microplastics and to fill
knowledge gaps about sources, sinks and consequences.

e Information should be used to define environmental-quality standards and to test
effectiveness of management actions.

e Information should also be used to educate consumers, industry, scientists and policy-
makers so that they can make informed decisions.

e Use of microplastic in cleaning products is unnecessary and needs regulation.

e Uncertainty about potential hazards of microplastics points to a need to clarify risk-
assessment, accounting for spatial variability.

e Microplastics represent an emerging issue that still needs further research to establish
environmental impacts. This lack of knowledge should not be used to delay actions
required to reduce marine debris.

e Solutions for the problems associated with marine litter need to have a much stronger
emphasis on prevention rather than merely removal. This must embrace partnerships that
consider solution strategies along the whole supply chain including production, use and
disposal.

Managing marine debris in marine protected areas
Session 6.a., Chair: Scott Godwin

Description

This session was devoted to experiences in assessment and management for marine protected
areas on a variety of aspects concerning debris, such as survey and removal, transport of non-
native organisms, and effects on protected species. Protected areas in the marine environment
often face challenges when assessing and managing marine debris due to remote or inaccessible
habitats and the presence of protected species. Presenters discussed the challenges of dealing
with baseline assessment in unique habitats and steps taken to achieve debris removal and threat
abatement for protected species.

Highlights

This session presented the challenges of logistics, funding, and best management practices
needed to minimize unintentional damage to protected marine resources through mitigation
activities. Mark Chiappone, from the Florida Keys, presented on the use of design-based surveys
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to identify marine debris hot-spots, quantify magnitude of accumulations, and help strategize
clean-up efforts. Scott Morrison, representing GhostNets Australia, presented efforts within
Indigenous Protected Areas of the Bay of Carpentaria involving survey, debris removal and
community collaboration within a remote area being influenced by regional fishing activities.
Session chair, Scott Godwin, gave an overview of the permitting steps leading up to, and field
efforts involved in, a partnership with the US Navy to remove a derelict vessel from a remote
coral reef atoll in Hawai’i. David Johnson, Executive Secretary of The Convention for the
Protection of the Marine Environment of the North-East Atlantic, presented on the challenges
facing remote Macaronesian islands concerning marine debris due to regional sociological issues
and local oceanographic and meteorological conditions.

Implications

A synopsis of the overall priority actions in the session reveals the need for involvement by both
public and private sector entities to provide guidance on permitting issues, funding instruments
and outreach at local and regional scales.

Preventing land-based sources of debris through solid waste

management
Session: 6.b., Chair: David Osborn, on behalf of Mushtaqg Memon

Description

Absent or poorly implemented solid waste management frameworks, coupled with careless
consumer behavior, are at the heart of the marine debris problem. This session identified ways
that solid waste management frameworks can be improved to prevent waste transfer from land to
coastal waters and the open ocean. Presenters highlighted success stories in solid waste
management at various levels and identified critical or determining features of those successes.

Highlights

The session included presentations and lively dialogue on proactive initiatives to improve solid
waste management through community-based initiatives, legislative reforms and global
partnerships. Sam Judd, co-founder of the New Zealand charity, Sustainable Coastlines,
highlighted a community-driven waste management initiative in Tonga and emphasized the need
to develop localized leadership around integrated solutions. Leila Monroe, a staff attorney with
the Natural Resources Defense Council (NRDC) in the USA, recommended incremental
improvements in legislative frameworks, including new laws to control high-priority marine
plastics and requirements for Extended Producer Responsibility.

Irma Larrea, a Senior Programme Officer with the World Wildlife Fund (WWF), highlighted an
NGO and industry-led partnership for waste management and recycling in the Galapagos Islands.
She emphasized the need to provide sustained, on-site, technical assistance to develop lasting
and transferable local knowledge. She also highlighted the need to develop long term education
campaigns focused on the prevention principle. David Osborn of UNEP, on behalf Mushtaq
Memon, provided a brief overview of the Global Partnership on Waste Management (GPWM), a
new open-ended partnership for international agencies, governments, businesses, academia, local
authorities and NGOs. The GPWM will facilitate the implementation of integrated solid waste
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management at national and local levels, and will support policy dialogues and other activities to
exchange experiences and practices.

Implications

Key messages from the session included the need to empower communities, do more with
existing laws and institutions, and to share resources and build leadership on integrated solutions.
It is also important to collect lessons learned, educate the public and decision-makers, and
demonstrate to the world that looking after the coast is fun.

Monitoring and reducing the impact of 'ghost’ fishing by derelict
fishing traps

Session: 7.a., Chair: Kirk Havens

Description

Lost or abandoned (derelict) commercial fishing traps can present safety, nuisance, and
environmental impacts in estuarine and marine waters. Various shellfish and finfish species that
become entrapped and die in derelict traps can act as attractants resulting in a self-baiting effect
and a continual impact. Derelict fishing traps can damage sensitive habitats and can continue to
capture both target and by-catch species. This session examined various programs that are
addressing derelict trap loss and subsequent by-catch issues and explored options to minimize
the overall adverse impact of lost traps.

Highlights

e Fishing pressure is directly related to the presence of lost traps.

e Movement of lobster traps has major habitat impacts on coral reef habitat.

e 5,000 miles of rope has been lost from lobster traps in the Florida Keys.

e 25,000 lost and abandoned blue crab traps have been removed from the Virginia portion
of Chesapeake Bay.

e Lost and abandoned blue crab traps capture about 50 crabs per trap per season.

e Mortality of captured blue crabs is approximately 90%.

e 20% of deployed blue crab traps are lost annually.

e Fully biodegradable PHA polymer is effective in escape panels for blue crab traps.

e 80% of recovered Dungeness crab traps were rigged illegally with non-biodegradable
components.

e 100,000 Dungeness crab traps are lost annually.

e 20% of Dungeness crab traps more than 7 years old were found to be still fishing.

Implications

There is significant annual loss of all gear types considered in this session, including blue crab,
Dungeness crab, and lobster gear. Priority actions focused on continuing targeted removal
efforts, development of biodegradable escape panels, and education programs to reduce user
conflicts leading to lost gear.
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Many hands make light work: global and regional partnerships to

prevent, mitigate and remove marine debris
Session: 7.b., Chair: Daniella Russo

Description

Marine debris is a global challenge that cannot be resolved without sustained cooperation at
regional and global scales. This session addressed the role of regional and global partnerships in
promoting and supporting innovative mechanisms to prevent, mitigate, and remove marine
debris. Presenters identified global actors and highlighted specific regional examples of
cooperation. New partnerships to accelerate regional and global initiatives were also introduced.

Environmental impacts of chemicals in marine plastics
Sessions: 7.c. and 8.c., Chairs: Hideshige Takada, Hrissi Karapanagioti

Description

In this session, researchers provided an overview of the latest work on chemicals in marine
plastics and their potential biological effects. Topics covered included uptake of plastics by
marine organisms, characterization of chemicals in marine plastics, sorption and desorption
processes of chemicals from marine plastics, and adverse effects of plastic-derived chemicals on
marine biota.

Highlights and Implications

Sorption and desorption mechanisms of organic and inorganic pollutants have been studied.
Slow sorption and desorption and large variability in pollutant concentrations in marine plastics
were observed in the field. Plastic’s capacity to sorb lipophilic pollutants is similar to the
capacity of natural organic matter. Concentrations of pollutants in plastics can reflect local-scale
pollution status. However, sorption patterns among polymer type and compounds are variable.
More studies are needed to clarify general trends. The detailed biological nature of biofilm was
demonstrated but its connection with sorption of pollutants has not yet been addressed.

Several field observations suggest transfer of toxic chemicals (PCBs, BPA, and phthalates) from
marine plastics to biota that ingest plastics. Relationships between seabird behavior, related to
endocrine system disruption, and their ingestion of plastics were examined. More studies are
necessary to assess whether plastic-associated chemicals cause endocrine disruption in natural
environments.

Shoreline marine debris: Removal and disposal methods
Sessions: 7.d. and 10.d., Chairs: Marie Ferguson, Max Sudnovsky

Description

This session explored the various methods and tools for removal and disposal of marine debris
from shoreline environments including utilization of different mechanisms, special equipment
and training needs, hazards associated with removing debris, solutions for disposal of collected
debris as well as special considerations for removal in remote areas. Presenters shared different
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methods of removing marine debris from shoreline environments and discussed ways to improve
and expand current removal methodologies.

Highlights

One of the main themes brought up in this session was the need for more and better options for
disposing of marine debris. Individual groups in their respective regions have been successful
and capable of maintaining marine debris removal efforts but the bottleneck occurs when it
comes to the disposal of marine debris. The only viable option in certain regions is to dispose of
it in a landfill which is a short-term solution. Small groups do not have the power or means
necessary to dispose of debris in a responsible manner (e.g. incineration facility that can burn
debris and turn it into energy for the community). It seems that collaboration is needed from
local governments to incorporate a solution for this problem. This is obviously much more
difficult to achieve when dealing with legislation and governmental bodies but still a necessary
issue to examine. Additionally, providing sufficient and consistent funding for expensive
removal efforts is also an issue and raises questions about the relative responsibilities of local
governing bodies and manufacturing industries in accounting for externalized costs.

One conversation sparked by presenters and guests during the session was the notion that most
marine debris is created locally. Many of the clean-up groups indicated that the marine debris
they were removing in their respective regions was not generated locally and arrived from
thousands of miles away via oceanographic processes, storms, currents, etc. (environmental
factors). Groups cleaning their communities are spending thousands of dollars each year to
clean-up debris that was generated elsewhere. This again emphasized the question of whether the
responsibility should lie with the consumer or the manufacturer of the debris.

Implications

Marine debris removal efforts should utilize both volunteers and paid-personnel to minimize cost
and maximize data integrity. Most groups are unable to hire full-time personnel to staff
consistent, large-scale clean-up efforts so reliance on volunteers is necessary. On the other hand,
if data is collected by unsupervised volunteers, it has the potential to be inconsistent and
therefore compromised, so care must be taken to maximize data quality. The need for longer-
term disposal solutions was stressed amongst presenters and during discussions. For some
regions, there is an option of recycling some types of debris (e.g. nets to energy program on
Oahu) but in many cases this option is unavailable, leaving the landfill as the only recourse.

Talking trash: Successes and challenges associated with policies to

prevent plastic marine pollution
Session: 7.e., Chair: Kirsten James

Description

Plastic pollution, the largest component of marine debris, is a global problem that threatens
marine life, ocean environments, and local economies. In response there have been a wide range
of policies implemented to reduce plastic pollution. This session focused on case studies of local,
state, and national policy and regulatory approaches that have been pursued to curb plastic
pollution (especially concerning plastic bag legislation) and associated lessons learned.
Presenters informed stakeholders about the last decade of successes and challenges in stemming
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plastic pollution in the marine environment, and shed light on model regulatory and legislative
efforts.

Highlights

e Nine municipalities in California have banned single-use plastic shopping bags, including
San Francisco, which has seen a 20% reduction in bag litter.

e Washington D.C. has seen an 86% decrease in single-use plastic shopping bag use since a
5-cent bag fee was established.

e San Francisco has experienced nearly 100% compliance with a ban on single-use
expanded-polystyrene food containers.

e California State Trash Policy (currently in development) presents leveraging
opportunities for achieving target trash reductions.

Implications
e Target trash reductions are critical to tackling marine debris problems.
e Bans and fee policies can be effective tools to address priority problems, such as single
use plastic pollution from bags and food containers.

Engaging fishermen to address derelict fishing gear
Session: 8.a., Chair: Sarah Morison

Description

Providing fishermen with the means to get involved in derelict fishing gear (DFG) removal
(potentially recovering their own lost gear) and working with them to identify ways to prevent
gear loss are key avenues to reducing the overall amount of DFG. This session highlighted a
number of efforts around the United States in which fishermen engagement has been integral to
success.

Highlights
e Attracting and maintaining fishermen’s interest in DFG can be difficult but is extremely
valuable.
e Fishermen can be motivated to remove DFG, particularly when they perceive that debris
removal can have a positive impact on the fishery.
e Economic impact data can justify contracting fishermen to remove DFG.
e Fishermen can be impacted by DFG created by fisheries other than their own.

Implications

Fishermen are generally considered the source of DFG, and may therefore be left out of attempts
to address it. This is counterproductive. To prevent, reduce and remove DFG, fishermen must be
engaged; they are willing when presented with reliable information describing negative impacts
on their fishery.

Coastal cleanup programs - A solution to the problem or just to the

symptom?
Session: 8.b., Chairs: Ronen Alkalay, Galia Pasternak
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Description

Routine coastal cleanups and enforcement actions can create a visible improvement in coastal
cleanliness. But is there a significant change in public awareness of the need to reduce plastic
usage and waste production? Are we really dealing with the problem, or just the consequences?
This session addressed the following question: is keeping the coast clean solving the problem of
littering, or do we need to start at the source?

Highlights and Implications

There was broad agreement in this session that coastal cleanups are a key element to overcome
the problem of beach litter. A holistic approach can yield profound improvement of beach
cleanliness by combining measures such as:

routine cleanup activities.

information and public relations activities.

educational activities and youth movements.

enforcement targeting coastal polluters.

Panel: Building on maritime industry best practices to catalyze

action
Session: 8.d., Moderator: Terry O'Halloran

Description

Preventing marine debris from ocean based sources requires the commitment and efforts of
companies operating in the marine environment. This includes corporate culture, policies,
protocols, and practices to ensure that company activities at sea do not generate marine debris.
This panel brought together representatives from shipping and cruise industries that have been
proactive in preventing marine debris to present case studies on their programs. The panelists
shared best practices and lessons learned in order to inspire and inform other companies in
undertaking their own efforts.

Highlights
o Matson is the only commercial container operator that has a zero solid waste program.
The “Greentainer” Program with Zero Solid Waste was developed in 1993 through
collaboration with the Center for Marine Conservation (now Ocean Conservancy).
e All waste is recycled at sea, only food scraps are disposed overboard.
o $224K was spent to replace existing containers.
e Space is a premium on container ships and represents revenue. Matson puts the “green”
containers on their ships replacing cargo slots on board.
e Since 1994 approximately 12,000 tons of material has been kept on board rather than
going into the ocean.

Implications

Regulating the maritime shipping industry is difficult as no one owns the high seas. The
conscience of operators and companies must take over if the effort to prevent marine debris from
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vessels is to be successful. The needs of the marine transportation system and protecting the
marine environment are not mutually exclusive and do NOT represent irresolvable conflict.
e Port reception facilities are needed globally.
e Better understanding of waste streams and appropriate segregation is needed.
e Specific performance standards should be developed on established principles of
integrated solid waste management systems ashore.
e These standards should be integrated into national laws and international instruments
(MARPOL Annex V).
e Ships will favor ports with good services at reasonable costs.
e Good practices need to include ship masters and port reception facility operators.

To provide “operational adequacy”, port reception facilities must:
e conform with national and local permitting and licensing requirements.
e Dbe arranged so as not to interfere with port or terminal operations.
e Dbe conveniently located to encourage use.
e Dbe located so that wastes or residue cannot reenter water.

Panel: Secrets of Success: using film to increase public awareness
Session: 9.a., Moderator: Justine Schmidt

Description

Several notable ocean advocates are currently using film and media to increase the public's
attention to the threats of marine debris. This panel explored the trends behind successful films
and media campaigns and engaged in an insightful and candid dialogue about what drives some
films to produce tangible results and create positive social change. Influential and inspirational
environmentalists and filmmakers commented on their campaigns centering on plastics and
marine debris. They showcased clips from their respective advocacy films and provide personal
insight on what it takes to create an effective cross-media campaign.

Highlights

Presenters of this special panel included Dianna Cohen of Plastic Pollution Coalition, Stuart
Coleman of Surfrider Foundation, Sarah Sikich of Heal the Bay, and Stiv Wilson from the
5Gyres Project.

e Dianna Cohen shared clips of the following marine debris films and public service
advertisements (PSAs): Bag It! (film), Plastic State of Mind (PSA), Buried in Plastics
(PSA) and premiered the latest PSA by Kate Miller (Wilhem - Think About it). Dianna
discussed the important use of film in campaigns and some of the common successful
ingredients such as using celebrities and talented ad agencies.

e Stuart Coleman shared a few Surfrider PSAs including Bultts at the Beach, Not the
Answer (with Laird Hamilton), and Rise Above Plastics. He also shared a few radio and
print ad campaigns and discussed their impact on increasing public awareness about
marine debris. Stuart believes that successful film campaigns share common threads such
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as use of celebrities, humor, enlisting talented ad/creative agencies, and short format
films/ PSAs.

Stiv Wilson from 5gyres echoed all of the above when describing his film campaigns
documenting marine debris during his ocean sails aboard the 5gyres ships. He discussed
the challenges of capturing compelling footage about marine debris and talked about
providing honest, simple messaging. Stiv believes the best way to spread the word is
through short web videos and a strong social media networking campaigns.

Sarah Sikich from Heal the Bay showcased the successful film, "The Majestic Plastic
Bag", narrated by Jeremy Irons and used in various "Ban the Bag" campaigns in CA. She
agreed that the use of celebrities and humor is a successful tool in film media campaigns,
in addition to enlisting the help of creative and talented ad agencies pro bono, as in the
case of the "The Majestic Plastic Bag". Their ingenious writing and shooting skills are
invaluable.

Most presenters believed that the most impactful media campaigns were those that were
web based with many short videos and associated social networking content, while others
believed that the traditional storytelling method through long format film still proved
most effective in communicating messages to large audiences.

Implications

When presenting information to audiences using film or other visual media, the message
must be presented simply and honestly.
The best way to increase public awareness through film is to have a multi faceted media
campaign that includes long or short format films, PSAs, web media, and social
networking campaigns (facebook, twitter, etc).
Other common elements of successful films and media campaigns include:

- the use of celebrities.

- the use of humor.

- enlisting talented advertising or creative agencies when possible.

- using appealing species as mascots or “spokes-animals” for the cause.

- providing take-away actions or solutions.

Citizen scientists and marine debris monitoring: standardizing

methods and establishing a database
Sessions: 9.b. and 10.b., Chair: Joel Paschal

Description

This session addressed the significance of standardizing and simplifying marine debris
monitoring and analysis methods to allow for volunteer citizen scientists to participate in data
collection for long-term monitoring. The focus was on ways to design methodology and
sampling equipment in such a manner that they are accessible and safe for a wide user-base
while still producing data that is valuable to governments and the scientific community. The
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conversation considered all aspects of marine debris monitoring (near-shore monitoring, benthic
sampling, monitoring of beach debris, pelagic sampling, etc.). Presenters shared desired data
streams, gave input on how to obtain them, and demonstrated how citizen scientists can be most
helpful to marine debris research efforts.

Law, policy, and economic considerations for successful governance
Sessions: 9.c. and 10.c., Chairs: Jamon Bollock, Stephanie Werner, Claude Rouam

Description

This session included discussions of law, policy, and economic instruments to address marine
debris. The goal of this session was to learn from case studies that lay out the components
necessary for successful governance, as defined by reduced marine debris impacts to the marine
environment.

Highlights

e An in-depth analysis of the existing international regulatory framework applicable to
derelict fishing gear (DFG) was presented.

e There is a lack of clear legal jurisdiction and enforcement capability concerning DFG,
including lost, discarded, or abandoned fish aggregation devices (FADS).

e FAD’s are involved in half of all tuna catches, but their use has little regulation.

e It is crucial to consider enforcement, operational, and spatial pressures that motivate
fishers to dispose of or abandon gear at sea.

e There is a clear need to work strategically with regional fisheries management
organizations to influence how their mandates can be most effectively applied to DFG.

Implications

Key messages from the session included the need to share law, policy, and economic experiences
concerning the issue of marine debris governance implemented on national, regional, and
international levels; to ensure effective participation of stakeholders in development and
implementation of measures developed at different legislative levels; and to develop integrated
management schemes for marine debris which can be applied in diverse geographies. Other
suggestions included investing in harmonized monitoring, research, education, recycling, and
recovery activities with neighboring countries, targeting zero land-filling in cooperation with
industry, and designating competent entities to lead the development of DFG frameworks.

Ocean voyages to study and quantify pelagic debris
Sessions: 9.d. and 10.e., Chairs: Nicholas Mallos, Georg Hanke

Description

This session focused on the many ocean voyages that have documented marine debris across the
global oceans. This included voyages specifically meant to study and quantify pelagic debris, as
well as investigations that opportunistically study debris from “ships of opportunity.” This
session provided a framework for potentially disparate observations from all across the globe,
and brought together researchers and marine debris observers to discuss the best way to utilize
these voyages to study and quantify the marine debris problem.
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Highlights and Implications

e High concentrations of plastic debris in the North Pacific Subtropical Gyre have been
investigated since 1999.

e There is a need to channel data from NGOs and private initiatives into assessments by
ensuring the compatibility of monitored parameters and appropriate data quality.

e There is a need to use all available platforms and opportunities for data collection in
order to increase spatial and time coverage.

e Innovative and sophisticated methodologies for investigating microplastic and its impacts
should be explored.

e Research and analysis is needed to compare methodologies for clean-up activities and
promote resource efficient approaches.

e Marine debris reduction needs to start with individual responsibility and changes in
consumer behavior and societal attitudes.

e Education is at the basis of societal changes necessary for long term marine debris
reduction.

e Data from different sources needs to be comparable in order to allow time trend
assessments and analysis of global distributions.

The role of ocean filmmaking in educating the public about marine
debris

Session: 10.a., Chair: Justine Schmidt

Description

Utilizing modern-day filmmaking tools and messaging opportunities, how can films influence
public attitudes toward conservation and protection of our ocean resources and especially
highlight the issue of marine debris? This session covered the role of film in marine debris
education and outreach campaigns to influence behavior change.

Highlights and Implications

Scott Elliott presented a web-based media campaign documenting a 35-day Sea Education
Association (SEA) voyage that mapped 400,000 square miles of the North Atlantic Gyre. He
discussed the challenges of visually documenting marine debris and effectively messaging the
issue. As part of SEA’s mission to promote and expand education about the state of the oceans,
biweekly videos taken by two filmmakers aboard the sailing research vessel were posted to an
educational website about oceanic plastic debris. The website now has over 10,000 hits and
entices people to step aboard and experience the gyre while educating them on the many facets
of marine debris research.

Jo Ruxton discussed her upcoming 90-minute documentary, filmed in full HD, for global
cinematic distribution and TV release through National Geographic International. The multi
award-winning “Plastic Oceans’ production team has assembled the world’s top ocean and
plastics scientists. Together in 2011 they will embark on an epic voyage of discovery around our
oceans. From the frozen poles, to the dark abyss of the ocean floor, their stories will be brought
to life by leading media personalities, who each have a passion for highlighting and combating
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one of the most insidious environmental problems of the 21% century. Ultimately, the “Plastic
Oceans’ film will illuminate the positive steps we can take to change the way we use and discard
plastic. The producers are using a multi-platform, multi-media approach to empower people to
become part of the solution. The documentary provides the main tool for this, while the
plasticoceans.org website offers an international audience a greater network of contacts,
opportunities to get involved, and ways to find out more about the issue.

Andreja Palatinus discussed her upcoming project to produce a short film documenting an EU-
USA multidisciplinary collaboration investigating coastal waters in the Adriatic Sea and the
Hawaiian Islands, showcasing a pilot campaign to diminish sources of debris and clean coastal
and marine waters. The project was initiated among a team of marine scientists, videographers,
and environmental activists in coastal waters off Slovenia in 2008. The next phase of the project
aims to produce a 50 minute non-commercial film that emphasizes pollution prevention in order
to raise awareness and inform the public of behavioral shifts that can lead to sustainable
lifestyles and enhanced enhancing ecosystem services for coastal communities and adjacent
watersheds.

Public/private partnerships for reducing and preventing marine

debris through education and outreach
Sessions: 11.a. and 12.a., Chairs: Keith Christman, Seba Sheavly

Description

This session focused on collaborative success stories and opportunities for improvement and
innovative educational and technological activities that can be implemented nationally and
disseminated on a global scale. The essential building blocks for successful marine debris
prevention initiatives include education and outreach programs, effective laws and policies, fair
and vigilant enforcement, and sound waste management infrastructure. The most successful
programs take integrated approaches to changing the behaviors and practices of civil society, as
well as those of industry and government. This session examined a number of public/private
partnerships and similar programs already in place as a means of identifying best practices.
Presenters highlighted innovative strategies being developed within the private sector and
through partnerships to make sure that material innovations and product design breakthroughs
are helping to reduce environmental impacts.

Highlights

e Coca-Cola has developed a recyclable PET plastic bottle that is made partially from
plants, which is an important first step towards a longer term goal to produce a recyclable
plastic bottle made entirely from renewable resources.

e Plastics makers and recyclers have spent more than $2 billion over the years to help
develop technologies, build infrastructure and educate consumers in communities across
the nation to recycle more plastics.

e As part of a “Plastics. Too Valuable to Waste. Recycle.”™” campaign with American
Chemistry Council (ACC), Keep California Beautiful and other partners, nearly 700
away-from-home recycle bins have been installed in more than 30 locations in California.

TMs,
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In the first California K-12 Recycling Challenge, over 45,500 students and 2,100 teachers
collected 74 tons of materials, including 4,317 Ibs. of CRV beverage containers and
68,628 Ibs. of mixed recyclables.

The Marine Debris Declaration of PlasticsEurope and ACC was discussed and viewed
favorably by session attendees. Several attendees commented at the end of the session
that they were pleased to see industry representatives at this meeting, as it was an
indication that they want to work more effectively on the marine debris issue.

CPIA believes that there is substantial opportunity for Canada to increase plastic waste
diversion through both mechanical recycling and energy recovery from waste.

There is a growing demand for post-consumer resins. Plastic recyclers continue to face
shortages of material to reprocess due to the exportation of materials to Asia, which
continues to absorb more than 50% of the PET bottles and 30% of the HDPE bottles
collected in the US.

APR has released a position statement indicating plastic reclaimers are prepared to accept
and reprocess closures included with containers, thereby creating a positive reduction in
marine debris.

From 2008 to 2011, the “Fishing for Energy” partnership has successfully expanded to
eight coastal states and 24 participating ports. More than 500 tons of gear has been
collected by providing commercial fishermen with accessible locations to dispose of
damaged or worn out gear.

In three Caribbean SIDS marine litter programs, projects have identified the need to
better understand marine litter sources; to better understand marine litter impacts (beyond
the aesthetic ones); to adopt a multi-stakeholder approach in marine litter interventions;
for data acquisition as metric for progress in cleanup assessments; to separate recyclable
materials for recycling activities; and to provide direct technical support based on the
MARPOL Conventions and LBS Protocol.

Implications

Presenters advocated for an expansion of partnerships related to recycling education
programs.

Presenters supported increased recycling and efforts to recover energy from plastics.
Presenters encouraged expansion of the Operation Clean Sweep program to control pellet
loss.

Effective stakeholder engagement was noted by all presenters as an essential element for
successful program implementation.

The challenge of managing partners effectively was mentioned by several presenters as
was the need to find the appropriate roles for partners in marine debris programs.

Diving for debris: methods and approaches for human-powered in-

water marine debris removal
Session 11.b., Chairs: Mark Manuel, Kyle Koyanagi

Description
This session explored the use of different diving methodologies for marine debris removal,
including safety precautions, specific trainings, and debris handling techniques. Topics included

41



scuba diving, hookah, and snorkeling operations. Presenters explained safety practices and
precautions taken for particular operations. Discussions included the need for specific trainings
such as small boat operations, debris handling methods, and proper rescue certifications. Specific
case studies were utilized to provide examples of both successful and flawed approaches.

Highlights

The session provided insight into the various human-powered methods and approaches utilized
to remove marine debris, particularly derelict fishing gear, from different regions of the world.
Presentations were informative and highlighted potentially valuable tools for future marine
debris removal efforts.

Ania Budziak, Science Policy Officer with Project AWARE Foundation, discussed her
experience organizing thousands of volunteer scuba divers from over 100 countries, and
encouraged the use of volunteer divers, both professional and recreational, as a tool for marine
debris removal and data collection efforts. Jennifer Renzullo, Project Assistant for California
Lost Fishing Gear Recovery Project, highlighted the significant connection of local knowledge
and techniques utilized by California urchin divers to the successful removal of 11 tons of
fishing gear from California’s Channel Islands. Kyle Koyanagi, Marine Debris Operations
Manager of the Coral Reef Ecosystems Division (CRED), explained the unique method of tow
boarding, a useful tool that led to the removal of 689 metric tons of derelict fishing gear within
the Papahanaumokuakea Marine National Monument from 1999 to the present. Mark Manuel of
CRED provided an overview of the marine debris relief effort in American Samoa following the
fatal tsunami of September 2009, and discussed the use of adaptive methods for successful
survey and removal of marine debris.

Implications

Consensus from the session included the definite need for marine debris outreach and education
in schools and for the general public. No single method for marine debris removal will work for
every situation. Thus, it is imperative to employ adaptive, creative, and flexible methodology for
marine debris removal to continue to address this growing issue.

Using social marketing to cause a sea change on marine debris

pollution
Session: 11.c., Chair: Scott Radway

Description

This session explored how comprehensive social marketing campaigns can address the
challenges faced in reducing or eliminating marine debris and its effects on wildlife. Presenters
discussed campaigns centered on changing individual and industry behavior concerning trash
disposal and reducing or eliminating marine debris.

Highlights and Implications

All presenters discussed the need to deal with underlying behavioral barriers to change.
Information is not enough. There is a need to go beyond the message that litter is bad.
Addressing social norms and infrastructure is critical. In addition, presenters saw an important
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opportunity in dealing with plastics upstream and working with manufacturers and industry to
adopt better practices. Policy is another area that needs attention and social marketing is a key to
fostering policy change in a competitive environment where many environmental issues are
before policy makers as well as prominent economic issues.

Don't fill our landfills: alternative disposal methods for marine

debris and derelict fishing gear
Session: 11.d., Chair: Christine Laporte

Description

This session highlighted successful alternative marine debris waste management scenarios,
including waste-to-energy and recycling, and explored the innovative practices of gasification
and pyrolysis (uncommon for marine debris yet proven for other materials). Logistics of
collection and costs were covered. For innovative technologies, facility construction, operation,
and waste throughput costs were presented. This session attracted participants conducting or
planning marine debris and derelict gear cleanups and considering alternative disposal options
rather than landfills.

Highlights and Implications

e |dentify ways to retrieve derelict fishing gear (DFG) legally and efficiently throughout
the year, not just at one cleanup.

e Determine a more permanent mechanism for funding DFG bins and annual trap cleanup.

e Continue shoreline cleanups and establish protocols for reducing the waste generated at
cleanups thereby encouraging alternatives to land-filling.

e Establish a sustainable management structure for debris found onshore.

e Encourage community clean up events and litter reduction campaigns.

e Study the relative effectiveness of disposal technologies available in the market and
evaluate relative ability to:
- physically process marine debris materials.
- process marine debris waste effectively while minimizing environmental impact.
- process marine debris waste while maximizing its beneficial use locally.

Assessing the dangers and removal of sea-dumped munitions and

other hazardous debris
Session: 12.h., Chair: Paul Walker

Description

This session considered the hazard posed by toxic underwater munitions and other hazardous
marine debris materials, including efforts to prioritize risks among sites by developing a
comprehensive database, bringing these threats to light in a series of meetings and international
dialogues, and finally, examining clean-up strategies. Key points included the need for
international agreement to tackle the issue, the need for a coordinated global database, awareness
to raise political will, policy alternatives, dangers to human health and the environment, and the
need for new technology to mitigate impacts of hazardous debris. Though some research has
been conducted into the broader environmental consequences on the marine habitat, for example
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on coral and fish stocks, it has not yet been coordinated or reported globally and databases are
still dismally patchy. In other words, the situation, which has received very limited attention to
date, could be a serious sleeper ready to cause severe damage in the future if disregarded now.

Highlights

e NOAA has developed new technology for the removal of underwater military munitions.

e |t was discovered that an active firing range off Waianae, Hawaii, would have led to a
risk of unexploded ordinance in addition to discarded munitions.

e The location of sea-dumped munitions off Japan coincides with the location of the recent
major earthquake and ensuing tsunami, raising concerns about the potential dislocation of
these munitions and disbursement of munitions-related ecosystem and human-health
effects.

Implications
e There is an awareness deficit, even within the marine debris community, about the issues
surrounding sea-dumped munitions.
e There is a need for a global database of sea-dumped munitions.
e Partners should work together to advocate for international legislation addressing all sea-
dumped munitions.

Biological impacts of marine debris
Session: 12.c., Chair: David Johnson

Description

This session covered the interaction of marine debris with the biological aspects of marine
ecosystems. The goal of this session was to better understand the interactions of debris with
marine species and to elucidate the broader impacts of debris on marine communities.
Presentations covered a host of topics but shared a common focus on specific biological impacts.

Highlights and Implications
e International monitoring guidelines are needed to better understand broad scale impacts
of marine debris on biological communities.
e Population-based assessments of marine debris effects are needed.
e Pathogens and microbes that populate marine debris need to be identified.
e Researchers should take care not to contribute to the problem through loss or improper
disposal of research materials.

Aerial remote sensing of marine debris
Session: 12.d., Chair: Will