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From: Meg Caldwell [mailto:megc@law.stanford.edu]

Sent: Friday, September 09, 2011 11:04 AM

To: Amber Mace; msmall@scc.ca.gov; vtermini@scc.ca.gov; Abe Doherty; Skyli McAfee

Cc: melissa foley; Ryan P. Kelly

Subject: Comments/Suggestions re OPC Strategic Action Plan, Ocean Acidification and Land-Sea
Interaction Focal Areas

Amber, Mary, Abe, Valerie, and Skyli,

Thank you so much for a great discussion last week. As promised, here are our thoughts
regarding addressing OA in the OPC Strategic Plan. I'll be out of the country for the next
two weeks, but will be checking email occasionally. In my absence, please don't hesitate to
contact Melissa Foley or Ryan Kelly from our "shop™ to run any questions or ideas past
them.

best, Meg

Issue 2: Ecosystem Impacts of Climate Change (pg.19)

The second paragraph of the introductory section should be amended to include local drivers.
Something like, "...due to greenhouse gases released into the atmosphere. *In addition, there
are numerous local drivers of ocean acidification--including fertilizer runoff and erosion--
that can be managed at local, regional, and state scales.*" (text between the *s is my
addition).

In the next paragraph, the last sentence could be amended to read, "The OPC will focus on
actions to improve understanding of *the drivers of local acidification hotspots and* the
potential impacts from ocean acidification, and to identify initial..."

Issue 7: Marine Debris (pg. 30)

The third sentence could include the economic impact of debris on ecosystem services and on
tourism. See attached NOAA report at p25-26, and UN GEF Report at p.10-11. This would
underscore both the seriousness of the problem and the economic logic for addressing it.
Second paragraph, third sentence: awkward wording ("made...accomplishments”).

Objective 7.1 (p. 31): Rather than action item 7.1.1 be reconvening and expanding the
Steering Committee, it would make sense to emphasize the impact of this Committee's
actions. Again, given the overall thrust of the document (maximizing impact while
minimizing budget), action item 7.1.1 could highlight the economic advantages of
minimizing waste that results in marine debris.

Obijective 7.2:

Action Item 7.2.1:incorporate references to known economic impacts, and highlight need for
California-specific assessment.

Action Item 7.2.2: identify particular needs animating the "new studies on marine debris."
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Executive summary

Marine habitats worldwide are contaminated with man-made items of debris. Plastic items consistently
represent the major category of marine debris by material type on a global basis. This debris is
unsightly, it damages fisheries and tourism, kills and injures a wide range of marine life, causes severe
navigational problems, has the potential to transport potentially harmful chemicals and invasive species
and represents a threat to human health. This document examines the sources of this debris, identifies its
impacts on marine ecosystems and economies, proposes a framework for responding to marine debris
issues, and suggests potential GEF actions.

The evidence presented on global occurrence including accumulation in the areas beyond national
jurisdiction, persistence, and transboundary sources, movements and impacts on marine biodiversity and
ecosystems compounded by the emerging data on potential impacts on the fate of persistent organic
pollutants and transfer of alien species, makes a strong case for considering marine debris as a global
environmental problem.

The focus of this document is on land-based sources and types of debris which represent the major
unaddressed debris components in many regions, but measures to address sea-based sources such as
pollution from ships and abandoned, lost or otherwise discarded fishing gear while sector-specific can
be treated with the same framework developed in the document. The problems of marine debris are now
recognized internationally alongside other major global challenges facing marine environment such as
loss of biodiversity, acidification, sea level rise to name a few. Current awareness and implementation of
best practices in addressing the causes of marine debris are primarily centered on end-of-pipe solutions.
However, there are considerable synergistic opportunities from tackling the issues of marine debris in
terms of conserving habitats, biodiversity and fisheries, reducing our reliance on non-renewable
resources, limiting global carbon emissions and waste flows.

The underlying causes that result in plastic debris entering the sea from the land lie within unsustainable
production and consumption patterns, including the design and marketing of products globally with little
regard for their environmental fate, their ability to be recycled in the locations, where sold, compounded
by often inadequate waste management practices and irresponsible behavior. Often there is geographical
separation between production in relatively developed economies and consumption/disposal which is
global. From a life-cycle perspective, current linear use of plastics from production, through a typically
short-lived single-usage stage to disposal is the main cause and, at the same time, the main opportunity
to tackle the marine debris problem.

This STAP Advisory Document advocates the use of a regional approach oriented towards the needs
and perspectives of the consumers and users of marine debris sources. Solutions should be identified
through cooperation between industry, government and consumer and consider all five R’s (Reduce,
Reuse, Recycle, Recover, and Redesign) in a regionally relevant context. Potential actions to consider in
this context encompass any or all parts of the supply and value chain and the full life cycle of the
product. To consider these potential actions in relation to each other, STAP proposes a framework
consisting of a series of key steps in order to achieve a reduction in the quantity of waste material being
produced; it includes five steps: problem identification, stakeholder dialogue among supply chain





entities, facilitation, identification of knowledge gaps, development of institutional mechanism and
strategic planning.

STAP recommendations for the GEF:

1. The Global Environment Facility (GEF), the largest multilateral fund supporting measures
improving the state of the global environment in the context of sustainable development, has a special
opportunity and could play a leading role in global efforts to tackle the marine debris problem. As a
cross-sectoral issue, most interventions aimed at marine plastic debris prevention, reduction and
management fall under existing mandates of several GEF focal areas including International Waters,
Climate Change, Biodiversity and Chemicals, Small Grants Program and the GEF Earth Fund and
public-private partnership platforms, as well as new programmatic initiatives such as Management of
Marine Areas Beyond National Jurisdiction (ABNJ).

2. STAP is encouraging GEF partners to mainstream interventions addressing marine debris into
existing and planned GEF projects and programs, specifically projects supporting management of
Marine Protected Areas and fish refuges, ecosystem-based management of ABNJ and Ecologically and
Biologically Significant Areas or Vulnerable Marine Ecosystems, projects supporting activities aimed at
the reduction of pollution sources from land-based activities, and projects and programs promoting the
use of waste-to-energy technologies with plastics waste as a source category. Participants in the Small
Grants Program in relevant countries are also encouraged to consider interventions aimed at marine
debris prevention, reduction and management.

3. Given the limited resources available in the GEF and the global scale of plastic debris problem
in the marine environment, STAP is advising the GEF Council and GEF partners to focus support in
GEF-5 on two types of activities that serve as catalysts for actions and can generate sustainably global
environmental benefits. These two types of activities are based on principles embedded in the
framework on marine debris management introduced in the Advisory Document:

I) A project or program testing the life cycle approach to marine debris prevention, reduction, and
management in one of the areas covered by the Regional Seas Conventions and Action Plans. Building
on the existing baseline and institutions and mechanisms in the selected region, GEF investments could
play a catalytic role in mobilizing public and private sector resources for specific market transformation
in the production, consumption, and utilization of marine debris sources such as plastics.

I1) By combining the efforts of the plastics production, packaging and retailer associations, civil society
organizations, multilateral institutions, and utilizing opportunities provided by the Earth Fund platforms
or similar private sector initiatives, the GEF could promote, facilitate or establish a global public-private
partnership to transform single-use plastics packaging markets to more environmentally friendly
alternatives on a global scale. Through this initiative, the GEF would build a strong partnership with the
private sector to encourage innovation and to expand assistance to developing countries and countries
with economies in transition seeking to transform their use and utilization of single-use plastics
packaging to protect the global environment. This initiative would simultaneously help reduce reliance
on non-renewable resource, reduce waste and carbon dioxide emissions.






Chapter 1: Why is marine debris a global problem?
1.1. Global distribution and composition of marine debris categories

Marine habitats are contaminated with man-made items of debris from the poles to the equator and
from shorelines, estuaries and the sea surface to the depths of the ocean. While the types and
absolute quantities vary, there is no doubt about the ubiquity of debris on a truly global scale
(Barnes et al. 2009; Ryan et al. 2009). Such debris can be harmful to wildlife and to human health
(Derraik 2002; Gregory 2009), it has the potential to transport organic and inorganic contaminants
(Mato et al. 2001; Teuten et al. 2009), can present a hazard to shipping, and can be aesthetically
detrimental (Mouat et al. 2010). In addition to having consequences for biodiversity and potential
indirect effects on ecosystem goods and services, marine debris has direct negative economic
impacts on recipient countries, particularly those which are, in effect, coastal countries (e.g.,
islands, or those for which coastal regions are main area of economic activity), including
developing countries and countries with economies in transition (Kershaw et al. 2011).

Marine debris includes any form of manufactured or processed material discarded, disposed
of or abandoned in the marine environment. It consists of items made or used by humans that
enter the sea, whether deliberately or unintentionally, including transport of these materials
to the ocean by rivers, drainage, sewage systems or by wind (Galgani et al. 2010). While this
definition encompasses a very wide range of materials, most items fall into a relatively small
number of material types and usage categories. In scanning the literature including UNEP Regional
Seas reports, scientific papers, and government reports, it is readily apparent that plastic items
consistently rank as being among the most abundant types of marine debris on a global scale (see
(Figure 1 and Table 1 for illustration from South African and South American beaches, respectively
and Figure 2 for Europe) (Coe and Rogers 1997; Thompson et al. 2009a; UNEP 2009). This report
will therefore give much of its focus to considering plastic debris in terms of sources and causes,
accumulation and consequences, potential solutions and associated recommendations.

Scope of the problem

Plastics are incredibly durable and represent a ubiquitous category of marine debris. While data on
temporal trends are variable, there is evidence that despite efforts to remove debris from the marine
environment and legislation to restrict dumping at sea, quantities of marine litter are increasing
(Barnes et al. 2009; Thompson et al. 2004). Of particular concern is the accumulation of
Abandoned, Lost or Otherwise Discarded Fishing Gear (ALDFG) from at sea disposal, and in
particular fishing nets which continue to catch fish long after they have become marine debris.
Often plastics-based ALDFG threatens marine habitats, fish stocks and is also a concern for human
health (Macfadyen et al. 2009).

Because of their buoyancy and durability, plastic items can travel substantial distances; plastics
from cargo lost from ships have, for example, been reported over a decade later more than 10,000
km from the point of loss. Hence, in addition to shoreline or near-shore impacts, marine debris can
have long-term impacts in the open ocean (Barnes et al. 2009). Ocean modeling indicates that
floating marine debris originating from the western coast of South America, French Polynesia, New
Caledonia, Fiji, Australia, and New Zealand not only fouls the coastlines of nations and
archipelagos in the region where released, but much of it is pushed by wind and currents to the
South Pacific subtropical gyre where it accumulates. A recent high profile publication in the
journal Science presented over 20 years of data clearly demonstrating that some of the most
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substantial accumulations of debris are now in oceanic gyres far from land (Law et al. 2010).
Therefore, marine debris, and in particular plastic debris, represents a growing transboundary global
problem that recognizes no national borders and spread from coasts to open ocean in Areas Beyond
National Jurisdiction (ABNJ).
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Figure 1. Trends in the abundance of plastic bottles and lids (bars show mean + standard error) on South African
beaches. Light grey bars — data fro m 36 beaches with regular municipal cleaning programmes; dark grey bars — data
from 14 beaches with no formal cleaning programmes (Ryan et al. 2009).

Table 1. Ten most common items collected in South America during the 2005 International Coastal cleanup. Each item
is shown as a percentage of related sources of litter with the combined percentages for the top ten items shown by
country at the base of the table (Source: UNEP 2009).
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* Data reference for San Andrés, Colombia (Caribbean isiand)
Source: Ocean Conservancy

Marine debris, and in particular the accumulation of plastic debris, has been identified as a global
problem alongside other issues key of our time including climate change, ocean acidification and
loss of biodiversity (Sutherland et al. 2006; Sutherland et al. 2009; UNEP 2011a). This report sets
out to indicate some of the solutions, and in doing so, aims to highlight the potential synergies and
benefits that can be achieved by tackling the underlying causes of marine debris. These include
economic benefits for industry, for developed and emerging economies, benefits for fisheries and
for biodiversity together with considerable potential to reduce global carbon emissions.
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Figure 2. Combined data showing total number of items of marine debris from 100m sections of selected reference
beaches in Europe examined between 2001 and 2006. Note the prevalence of plastic items as a major component of
marine debris. These trends are broadly consistent across regions and at a global scale. The analysis was based on data
from 609 surveys made in eight countries — Belgium, Denmark, Germany, The Netherlands, Portugal, Spain, Sweden
and the United Kingdom (51 regular reference beaches altogether). (Source: OSPAR 2007).

1.2. Marine debris and global ecosystem impacts

More than 260 species are already known to be affected by marine debris through entanglement or
ingestion (Figures 3 and 4). Ingestion by birds, turtles, fish and marine mammals is well
documented and can be fatal. A wide range of plastic types are involved and the species affected
range from entanglement of cetaceans in rope and netting, suffocation of birds and turtles by plastic
film to ingestion of microscopic fragments of plastic by fish and invertebrates (Derraik 2002;
Gregory 2009; Laist 1987). Small particles are of concern because they may be ingested by a wide
range of organisms and could have adverse physical effects, for example by disrupting feeding and
digestion (Barnes et al. 2009; GESAMP 2010).

Figure 3. a) Turtle entangled in plastic rope in Caribbean (photo: UNEP-CAR/RCU, 2008); b) Entanglement of a seal at
Gweek Seal Sanctuary in Cornwall (photo by Caroline Curtis; source: OSPAR 2009).

Of the 120 marine mammal species listed on the IUCN Red List 54% are known to have been
entangled in or have ingested plastic debris; 34 out of 34 green turtles and 14 of 35 seabirds found
along the southern Brazilian seacoast, had ingested debris, with plastic being the main ingested
material. In addition to ingestion and entanglement, beach debris that had washed up from River
Asi, an international river passing through Lebanon, Syria and Turkey, has been shown to
adversely affect the ability of green turtle hatchlings to reach the sea on the Samandag coast in
Turkey (Ozdilek et al. 2006). If the plastic particles break down into nano-sized particles, they may
impact the bottom of the food web upon which the ocean and global climate depend. It has been
reported in a laboratory study, for example, that nanopolystyrene beads can inhibit photosynthesis
and cause oxidative stress in algae (Bhattacharya et al. 2010).

Evidence of harmful effects of plastic on wildlife is mostly restricted to observations on individual
specimens that have become entangled in or have ingested plastic debris. There is as yet little
evidence of effects on assemblages of species although concerns have been raised about potential
consequences for ecosystem-wide impacts and ecosystem goods and services. Population level data
for Northern Fulmar, Fulmarus glacialis, have shown that over 95% of birds washed ashore dead
contained plastic in their gut, with many individuals having substantial quantities of plastic (Barnes
et al. 2009; Van Franeker et al. 2005).





Plastic debris has also been implicated in the transport of non-native invasive species which can raft
considerable distances on floating debris. Over 150 multi-cellular species have been reported
associated with plastic debris, the majority being hard shelled species including bivalve mollusks,
barnacles, tube worms, bryozoans, hydroids and coralline algae; and there is evidence that items of
plastic washed ashore are often fouled by non native species. Some species of Vibrio bacteria was
shown to grow preferentially on plastic particles in the ocean. While it is unknown whether those
found can cause disease, the finding is of potential concern. There is also the potential for “rafting”
on plastic debris to facilitate transport of species across boundaries of water masses that might
otherwise be relatively impenetrable (Derraik 2002; Gregory 2009; Laist 1987).

While the most visible types of plastic debris are large derelict fishing gears, bottles, bags, and other
consumer products, much of the debris collected during survey trawls consists of tiny particles or
“microplastic” (Thompson et al. 2004). This material has been defined as pieces or fragments less
than 5mm in diameter (Arthur et al. 2009). A horizon scan of global conservation issues recently
identified microplastic as one of the top global emerging issues (Sutherland et al. 2009).
Microplastic is formed by the physical, chemical and biological fragmentation of larger items, or
from the direct release of small pieces of plastic from industrial spillage of pre-production pellets
and powders, and microscopic plastic particles that are used as abrasive scrubbers in domestic
cleaning products and industrial cleaning applications such as shot blasting of ships and aircraft
(Barnes et al. 2009). Plastic items fragment in the environment because of exposure to UV light
and abrasion, such that smaller and smaller particles form, though this material does not biodegrade
(Roy et al. 2011). The quantity of fragments is therefore expected to increase in the seas and oceans.
Fragments as small as 2um have been identified from marine habitats around Singapore (Ng and
Obbard 2006), but due to limitations in sampling and analytical methods the extent to which this
type of debris has fragmented into nanoparticle-size pieces is unknown. Microplastics have
accumulated in the water column, on the shoreline and in subtidal sediments (Barnes et al. 2009;
Thompson et al. 2004).

As colloidal size particles, nanoplastic particles could be subject to different vertical transport
mechanisms than larger fragments and more work is needed to understand the potential sinks where
this material will accumulate (Hansell et al. 2009). However, there is already clear evidence that
small plastic fragments are the most common size fraction reported in oceanic gyres in the Pacific
and Atlantic, with some of the highest densities being reported in the open ocean rather than in
coastal waters adjacent to population centers. In some locations the abundance of small fragments in
the water column is increasing (Law et al. 2010).

There is concern that small plastic fragments might present a toxicological challenge. Plastics
contain a variety of potentially toxic chemicals that are incorporated during manufacture
(monomers and oligomers, bisphenol-A (BPA), phthalate plasticisers, flame retardants and
antimicrobials). There is evidence regarding the potential for these chemicals be released to
humans from plastic containers used for food and drink, plastic in medical applications, and in toys
(Koch and Calafat 2009; Lang et al. 2008; Meeker et al. 2009; Talsness et al. 2009), and so there is
the potential that these substances might also be released if plastics are ingested by marine
organisms (Oehlmann et al. 2009; Teuten et al. 2009). While exposure pathways have not been
determined, chemicals used in plastics such as phthalates and flame retardants have been found in
fish, sea mammals, mollusks and other forms of marine life. This raises concerns about a potential
for toxic effects. For example, BPA, for which there is evidence from laboratory studies of adverse
effects on a variety of aquatic organisms, may enter the marine benthic environment from plastics
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that settle to the bottom of the sea. Phthalates have been shown in laboratory studies to have
adverse effects on aquatic organisms (Oehlmann et al. 2009). While a direct link between plastic
marine debris and adverse effects on populations of marine organisms would be very difficult to
demonstrate experimentally, if such effects were to occur they would be no way of reversing or
remediating them due to the nature of marine debris accumulation in the environment (GESAMP
2010; Thompson et al. 2009b).

Studies in Japan demonstrated that plastic debris can absorb persistent organic pollutants (POPs)
from the ocean water and that within a few weeks these substances can become orders of magnitude
more concentrated on the surface of plastic debris that in the surrounding water column (Mato et al.
2001; Teuten et al. 2007; Teuten et al. 2009). At present our understanding about the potential for
plastics to adsorb, transport and release chemical contaminants is limited. Basic thermodynamic
equilibrium calculations indicate that over large ocean areas (e.g., between the tropics and the
Arctic) transport of POPs adsorbed to plastics is insignificant compared with long-range
transboundary fluxes with air and ocean waters (Gouin et al. 2011). However there are concerns
that for shorter distances and timeframes, plastics may short-circuit the long-term equilibrium
processes resulting in increased exposure. There are concerns that as plastic particles become re-
distributed in the water column and sediments they may carry adsorbed chemicals with them. There
is also concern that if a marine organism ingests plastic particles with adsorbed POPs, the POPs
may subsequently be released into the gut (Teuten et al. 2007; Teuten et al. 2009).

It is often difficult to separate marine debris impacts from a range of other anthropogenic factors
influencing marine ecosystems but it is important to acknowledge marine debris as an important
additional degradation agent. Addressing the impacts of marine debris on biodiversity will often be
impractical using the same approaches adopted to reduce other human impacts such as over-
exploitation and disturbance. The latter can be relatively efficiently regulated through the use of
marine reserves, protected areas and integrated coastal zone management. The potential for plastic
debris to travel considerable distances and to accumulate in habitats far from its point of origin
presents a distinct challenge that is difficult if not impossible to resolve once the debris is adrift.
Conservation methods based on spatial planning will be ineffective to deal with plastics debris in
many settings. As such, prevention at source is the key to mitigating increases in marine debris.

1.3. Social-economic impacts of marine debris

Fishing, transportation and tourism sectors, as well as governments and local communities, suffer
from the negative economic and financial impacts of marine debris (Brink et al. 2009; Mouat et al.
2010). Of particular concern, the costs associated with plastic and other marine debris are often
borne by those affected by, rather than those causing, the problem.

The most obvious impacts are economic, such as loss of fishing opportunities due to time spent
cleaning litter from nets, propellers and blocked water intakes and multiple impacts on
subsistence livelihoods. For instance, fouling of the nets of subsistence fishermen in Jayapura, Irian
Jaya province, Indonesia, with plastic bags was serious enough to reduce catch rates and result in
lost revenues. It has been estimated that the damage from marine debris on fishing, shipping, and
tourism industries in the APEC region is US$1.265 million annually. Marine debris costs the
Scottish fishing industry are around US$16 million per year, the equivalent of 5% of the total
revenue of affected fisheries. There are additional negative consequences for aquaculture. Marine
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debris is also a significant ongoing navigational hazard for shipping, as reflected in the increasing
number of coast guard rescues to vessels with fouled propellers. In the United Kingdom for
example there were 286 such rescues in 2008, at a cost of up to US$2.8 million. Cleanups of
beaches and waterways can be expensive. In the Netherlands and Belgium, approximately
US$13.65 million per year is spent on removing beach litter. Cleanup costs for municipalities in the
United Kingdom have increased by 38% over the last ten years, to approximately US$23.62 million
annually and it is estimated that removing litter from South Africa’s wastewater streams would
cost about US$279 million per year.

A further consideration is aesthetic damage caused by marine debris. Litter affects the public’s
perception of the quality of the environment. This, in turn, can lead to loss of income to tourism,
and in some cases by national economies dependent on tourism. A model of the value of beach
quality in Dalian, China, for example, gives an estimation of coastal beach quality improvement of
RMB¥168 (about USS$S26) per person (Brink et al. 2009; Kershaw et al. 2011; Mouat et al. 2010).

In contrast, there are environmental and economic advantages associated with waste minimization
achieved through material reduction, re-use and recycling. For example, where plastics are recycled
to produce goods that would otherwise have been made from new (virgin) polymer, this will
directly reduce oil usage and emissions of greenhouse gases associated with the production of the
virgin polymer (less the emissions owing to the recycling activities themselves). One of the key
benefits of recycling plastics is to reduce the requirement for plastics production (Hopewell et al.
2009; Thompson et al. 2009b; WRAP 2006; WRAP 2008). In terms of energy use, recycling has
been shown to save more energy than that produced by energy recovery, even including the energy
used to collect, transport and re-process the plastic. Life-cycle analyses (LCA) have also been used
for plastic recycling systems to evaluate the net environmental impacts and these find greater
positive environmental benefits for mechanical recycling over landfill and incineration with energy
recovery. It has been estimated that PET bottle recycling gives a net benefit in greenhouse gas
emissions of 1.5 tonnes of CO2-e per tonne of recycled PET as well as reduction in landfill and net
energy consumption. An average net reduction of 1.45 tonnes of CO2-e per tonne of recycled
plastic has been estimated as a useful guideline to policy. A recent LCA showed that using 100%
recyclable PET bottle instead of a virgin PET bottle will reduce the full life-cycle emissions from
446 to 327 g CO;, per bottle or 27% per cent relative reduction in carbon emissions (Hopewell et al.
2009; Thompson et al. 2009b).

Chapter 2: How to address the marine debris problem?
2.1. Major causes (=sources and processes) of marine debris

Some of the major sources of marine debris are well described, and include sewage and run-off
related debris, materials from recreational/beach users, and materials lost or disposed of at sea from
fishing activities (such as ALDFG) or shipping. Debris originating from the land is either
transported by storm water, via drains and rivers toward the sea, or is blown into the sea from the
land (Macfadyen et al. 2009; Ryan et al. 2009). Extreme weather events such as hurricanes,
extreme floods and rain are important pointed sources of marine debris from/to the sea. Sea-based
sources of debris represent additional, and in some regions, substantial sources of debris. The
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dumping of waste at sea is regulated by many agreements and conventions and while there are
problems with enforcement, reductions in the amount of debris from ship-based activities have been
reported in some regions. Two commonly used tools in reducing ship-based sources of marine
debris are the use of appropriate educational materials (e.g., multilanguage posters and video
footage), and the availability of appropriate and convenient port reception facilities for waste from
ships (Mouat et al. 2010; Thompson et al. 2009b).

ALDFG represents a problematic aspect of sea-based sources of the marine debris. It undermines
fisheries management and threatens biodiversity. ALDFG can have significant negative economic,
ecological and public health effects including habitat destruction through abrasion or smothering,
macrofaunal entanglement, ingestion, and prolonged ghost fishing. Increases in the scale of fishing
operations, universal use of synthetic materials and expansion of fishing into the deep-seas and
ABNJ have increased these impacts (Macfadyen et al. 2009). ALDFG has been recognized
internationally as a major problem. Proposals for addressing the problem have been made at the
level of the United Nations General Assembly (UNGA) and its specialized agencies and
programmes including the Food and Agriculture Organization of the United Nations (FAO), the
United Nations Environment Programme (UNEP), the International Maritime Organization (IMO),
and the Conference of the Parties of the Convention on Biological Diversity (CBD COP). There
have also been regional calls to address ALDFG. Initiatives to reduce ADLFG are crucial and
implementation principles are generally similar to measures addressing land-based sources of debris
such as discarded consumer goods and packaging (prevention, mitigation, removal and awareness
raising), but there are many important sector-specific issues™.

The main focus of this document is to consider the most appropriate solutions to address key land-
based sources and types of debris which represent the major unaddressed components of debris in
many regions. The underlying causes that result in debris entering the sea from the land are broad,
spanning production, use and disposal of the items that become marine debris. Hence the problems
and the solutions have origins not only in coastal communities, but also far inland. They are rooted
in production and consumption patterns, including the design and marketing of products
internationally without regard for their environmental fate or ability to be recycled in the locations
where sold; as well as within inadequate waste management practices and irresponsible behavior. In
addition, there can be considerable geographical separation between production, which is typically
centered in relatively developed economies, and consumption/disposal which is global. Another
important factor is that despite the durability of plastics, approximately 30% of all global production
(estimated at about 260 million tonnes annually) (PlasticsEurope 2008; Thompson et al. 2009c) are
single use plastic items or packaging discarded within a year or so of production (Figure 5).

! For more information and measures to reduce ADLFG, please refer to the document MacFadyen et al. (2009)
available at: http://www.fao.org/docrep/011/i0620e/i0620e00.htm
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Figure 5. Global and European production of plastics (millions tones per annum) from 1950 to 2007. Data include
thermoplastics, polyurethanes, thermosets, elastomers, adhesives, coatings and sealants and PP-fibers. Not included are
PET-, PA- and polyacryl-fibers (source: Plastics Europe, 2008).

Plastic production continues to grow at about 9% annually. Developed countries of Europe,
Northern America and Japan account for about 60% of global production and have the highest
plastics consumption per capita rates of about 100-130 kg/yr per capita. The demand and
consumption of plastics in the developing countries on all continents is rapidly growing driving
shift in production and conversion of plastics from developed to developing countries. The highest
potential for growth is in the rapidly developing countries of Asia; CEIT countries in Europe have
also some of the highest growth rates in plastics consumption (Figure 6). Current consumption of
plastic similar to production shows an exponential increase with more plastics being produced in the
first decade of the present century than in the entire preceding century (Thompson et al. 2009c).

2.2. Key challenge: how to stop marine debris entering marine and
freshwater environment?

A key challenge in addressing the problems associated with marine debris is in broadening the
range of available management measures. At present these are predominantly ‘end of pipe’
responses, rather than preventative. The most commonly used approaches vary regionally, but
include educational notices about the problems of dumping and littering, provision of litter bins on
beaches, port reception for waste from ships, and extensive clean-up campaigns on shorelines and at
sea (Figure 7). These measures are important, but in relation to ever increasing global and regional
trends in the quantity of plastics waste being produced, it becomes clear that a paradigm shift is
required in the way we address this global problem.

2.3. Introducing a need for paradigm shift: Marine debris in a broader
context of sustainability and green economy

As noted above, from a life-cycle perspective linear use of resource from production, through a
typically short-lived usage stage to disposal, is a central underlying cause of marine debris
(Thompson et al. 2009b). The quantity of debris is related to economic productivity, since this will
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be paralleled by the quantity of end-of-life material generated; which will in turn either become
waste disposed via landfill, incineration (Figure 7), or release as debris to the natural environment.
While the trends in quantity of debris are parallel with economic growth, the pathways which cause
debris to enter the environment are transboundary and global.
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Figure 6. Plastic demand by converters shown by region expressed as values in kg/yr per capita, together with predicted
increase by 2015. Most significant growth is anticipated in Asia and Eastern Europe. (source: Plastics Europe 2008).

If there are manufactured products and associated packaging there is a potential source of debris.
Much of the current production and consumption lacks long-term sustainability because the amount
of raw materials and our capacity to deal with waste are finite (Barnes et al. 2009; Thompson et al.
2009b). Recognition that marine debris is not merely a waste management issue is also fundamental
to addressing the underlying causes of this debris. As such, solving the marine plastic debris
problem through a full life-cycle approach is one of the potential testing grounds for the green
economy concept: using fewer resources per unit of economic output, and reducing environmental
impact of any resources that are used or economic activities that are undertaken without
compromising growth. Applied to plastics, this means promoting structural economic changes that
would generate production of environmentally friendlier alternatives, reduce plastics consumption
and increase recycling and reuse, promote investments in alternative conversion technologies and
new materials and products, and support an enabling environment including capacity building, new
regulations and standards (Thompson et al. 2009b).

The greatest progress in this regard can be made by simultaneously focusing on the direct problems
associated with marine debris. For example; plastic items are often designed in developed countries
for single-use without consideration of their impacts on marine ecosystems and coastal tourism.
Such impacts may have a disproportionate effect on less developed nations or regions that often
lack the funding, infrastructure, or space for integrated materials and waste management.
Consideration of the sustainability of production and end-of-life disposal of the items produced
should be incorporated the product design phase, rather than when an item becomes waste. In
essence, consideration of material reduction, re-use and recycling from product design through to
the end of its life, would not only contribute towards sustainability, but would also directly reduce
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the quantity of waste that requires disposal and hence the potential for this waste to become marine
debris.

Figure 7. Illustrative examples of coastal clean-up activities across UNEP Regional Seas: A, India; B. Japan; C. Greece;
D. Yemen; E. Djibouti and F. Australia. (A. Marine litter in the South Asian Seas Region, South Asia Co-operative
Environment Programme 2007; B-E. UNEP 2009; F., Macfadyen and Huntingdon, 2009).

An illustration of the paradigm shift in material use required is provided by considering production
use and disposal of plastics which are currently the main component of marine debris. Plastics are
lightweight, durable and inexpensive; plastic products bring undoubted benefits to society in
medical, educational, and transport applications. Global production of plastics accounts for around
4% of world oil production in the products themselves and a further 4% in the energy required for
this production. Given the increasing demand for domestic production and import of plastics
packaging with increasing economic development, it is not surprising that plastic often constitutes
more than 70% of the marine debris reported.

Yet plastics are inherently very recyclable, have considerable potential to turn end-of-life items
back into new items. However, there is little economic incentive to recycle when the costs of
producing a new plastic bottle are less than that of recycling that same bottle, hence the need to
revamp economic systems and incentives. Recognizing the value of end-of-life plastics as a raw
material for new production not only reduces waste in the environment, it incentivizes careful
disposal as opposed to littering, reduces reliance on non-renewable oil and gas resources and is and
as a whole would generate multifaceted global environmental benefits and benefit economies
(Thompson et al. 2009b).
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Figure 7. An open waste dump in Chile (source: UNEP, 2009).

24. Introducing a conceptual framework for marine debris prevention

While the marine debris problem has transboundary and global sources and causes, the types and
quantities of litter, and their impacts, have strong regional components. Numerous relatively
generic approaches have been identified to reduce the amount of debris produced, to better manage
the waste that is produced and to remove from aquatic habitats the waste that has accumulated. The
three R’s — reduce, reuse, recycle are widely advocated to reduce the quantities of waste and
especially plastics packaging waste we generate (Figure 8 a-c). To be effective we need to consider
the interconnectivity between three R’s in combination with each other and together with a fourth
‘R’, energy recovery. Indeed we also need to consider a 5" ‘R’, Redesign, including both molecular
redesign via green chemistry approaches, as well as product redesign with greater resource
efficiency in mind as an emerging and potentially very important strategy. Hence, the three R’s
become five: ‘reduce, reuse, recycle, recover and redesign’.

There are opportunities to ‘reduce’ usage of raw material by down-gauging (Figure 8, a) and
opportunities to ‘reuse’ plastics, for example in the transport of goods at an industrial (pallets,
crates; Figure 8, b) and a domestic (carrier bags) scale. However, there is limited potential for wide-
scale reuse of packaging because of the substantial back-haul distances and logistics involved in
returning empty cartons to suppliers. Some of the energy content of plastics can be ‘recovered’ by
incineration and non-combustion technologies, and through approaches such as co-fuelling of kilns,
this can be reasonably energy-efficient but multiple trade-offs have to be accounted for before such
decisions are made. Combustion of marine debris plastics may result in the formation of chlorinated
dioxins and furans and other persistent toxic compounds such as brominated dioxins®. While energy
recovery for certain types of debris have benefits compared to disposal to landfill, energy recovery
does not reduce the demand for raw material used in plastic production, hence it is considered less
energy efficient than product recovery via recycling.

’ Due to these negative impacts, combustion of plastics debris could be a very serious environmental issue in
developing countries if done unregulated or poorly regulated. While the exemption continues under the Stockholm
Convention for POPs, which allows the recycling of POP BDEs, the plastic production chain continues to be
contaminated with brominated POPs which end up in plastic marine debris. Many of the resultant PBT byproducts of
plastic incineration already contaminate and damage the marine environment and food chain. Any specific disposal
technology chosen should not create additional environmental problems such as increased emissions of POPs.
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There is now a strong evidence base to indicate that significant potential lies in increasing our
ability to effectively ‘recycle’ end-of-life plastic products. Although thermoplastics have been
recycled since the 1970’s, the proportion of material recycled has increased substantially in some
countries in recent years. The recycling message is simple: both industry and society need to see
end-of-life plastic as a raw material rather than waste. Greatest energy-efficiency is achieved where
recycling diverts the need for use of fossil fuels as raw materials (Figure 8 c); good examples being
the recycling of polyethylene terephthalate (PET) bottles into new ones (closed-loop recycling)
(Hopewell et al. 2009).

Figure 8. Solutions to marine debris include: (a) measures to reduce the production of new plastics from oil, here an
example showing how small changes in product packing reduced the weight of packaging required by 70% while (b) re-
useable plastic packing crates have reduced the packaging consumption of the same retailer by an estimated 30,000
tonnes per annum; (c) recycling, here bales of used plastic bottles have been sorted prior to recycling into new items,
such as plastic packaging or textiles. Measures to reduce the quantity of plastic debris in the natural environment
include: (d) educational signage to reduce contamination via storm drains and (e) via industrial spillage together with (f)
booms to intercept and facilitate the removal of riverine debris (photographs a and b, and associated usage statistics)
courtesy of Marks and Spencer PLC; (c) courtesy of P. Davidson WRAP; (d and e and f) courtesy of C. Moore, Algalita
Marine Research Foundation) (source: Thompson et al.2009)

Historically, the main considerations for the design of plastic packaging have been getting goods
safely to market and product marketing. There is an increasing urgency to design plastic products,
especially packaging, for material reduction and high end-of-life recyclability. The physical and
intellectual capital that went into the design and production of the plastic item should be seen as a
valuable resource not to be squandered. Public support for recycling is high in some countries (57%
in the UK and 80% in Australia), and consumers are keen to recycle; but the small size, the
diversity of different symbols to describe a product’s potential recyclability, together with
uncertainties as to whether a product will actually be recycled if collected, can hinder engagement.
In addition, recycling requires significant investment infrastructure for collection, transport, sorting,
and management of the recyclable items. While such infrastructure can be economically feasible in
developed nations, it may not be feasible or cost-effective for developing countries. Molecular
redesign of plastics (the 5™ R) has become an emerging issue in green chemistry that should be
incorporated within the design and lifecycle analysis of plastics. In this context, green chemists
aspire to design chemical products that are (i) fully effective, yet (ii) have little or no toxicity or
endocrine disrupting activity; (iii) that break down into innocuous substances if released into the
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environment after use; and/or (iv) are based upon renewable feedstocks, such as agricultural wastes.
One of the fundamental factors limiting progress on all other R’s, is that the design criteria used to
develop new monomers have rarely included specifications to enhance reusability, recyclability or
recovery of plastic once it has been used. Typically, such assessments have only been made after a
product has entered the marketplace and been recognized as having unintended consequences
(Thompson et al. 2009b).

Specific examples are illustrated in Figure 8. Such actions will only succeed if they are based on
regional priorities, and oriented towards the needs and perspectives of the consumers/users in the
affected regions and nations. Solutions should be identified through cooperation between industry,
government and consumer and consider all five R’s in a regionally relevant context. Potential
actions to consider in this context encompass: (i) any or all parts of the supply and value chain, and
the full life cycle of the product from educating users (Figure 8 d and e); (ii) collecting and remove
debris from the environment (Figure 9 f); and (iii) measures to reduce the production of waste or
improve the design of the product itself.

A framework suggested in this document (Figure 9) requires a series of key steps in order to achieve
a reduction in the quantity of waste material being produced and should be applied at the regional
level:

1) Identify key, regionally-specific, aspects of marine debris that are particularly problematic,
clarifying the needs and perspectives of the consumers/users in the affected regions and
nations and selecting these as priorities for action (e.g., plastic bottles, fishing gear, fast food
packaging, etc.);

2) Organize a dialogue among key stakeholders in the supply chain including producers (or
importers), the users (be they members of the public or commercial sector), those
responsible for end of life handling of waste products, non-governmental organizations;

3) Provide facilitators for the dialogue who are proficient in the necessary evidence related
problems identified, the various steps in the supply chain and the actions that might be
available to help address the problem;

4) Identify research / information gaps (if any) required,

5) Establish institutional mechanisms and devise appropriate strategies and action plans
together with policy-makers in the affected nations.

It is evident from the UNEP Regional Seas reports that problems of marine debris vary on a
regional basis, as do the potential solutions. The starting point is clearly to identify a specific
problem in terms of the types of marine debris of concern (consumer waste, industrial waste,
and packaging). A clear evidence base relating to the problem should be established, and it is
essential that this considers all stages in the supply chain relating to the item(s) of debris: where
and in what quantities are they made, for what purpose, what is the lifespan and what are the
local options at the end of life.

The next step is to bring together the key players in the supply chain, and organize an evidence-
based dialogue aiming at the identification of ways to reduce the accumulation of debris. This
could be a reduction in production of the waste, a reduction in the need for the material that
becomes the waste, and/or a better approach to dealing with the end-of-life material in order to
prevent it from accumulating. There may be some potential gaps in the evidence base requiring
research and development and time needed to address such gaps should be considered. The next
step would be to facilitate the most desirable options via a range of implementation strategies
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such as public awareness, development incentives and regulation. Finally it is crucial to measure
success via monitoring of both changes in the scale of the marine debris problem identified at
the outset, and assessment of the effectiveness of the individual implementation strategies and
action plans. Raising awareness is a cross-cutting activity that will facilitate the development
and implementation of all elements of the framework.

Evidence based facilitation
stakeholder dialogue

wswdojsssp
pUE Yaieasay

Implementation strategies

.0. public awareness, incentives, regulations

o —

Figure 9. A framework describing key stages to tackle specific marine debris priorities on a regional
basis.

By way of example if plastic bottles represent a key problem the solutions may differ between
regions recognizing that proposed measures should aim at input reduction. A region and its nations
may place an emphasis on market forces (inherent recycling value of end of life material), market
incentives (recycling incentives, extended producer responsibility), rethinking the product/market
(reusable bottles, light-weighting of bottles), or some combination of these approaches, depending
on the region’s needs and capabilities. If capacity for recycling is readily available then the
following might be appropriate a) producers design for end of life recyclability, b) suppliers identify
material using recycled content and with high end of life recyclability and inform consumer choice,
(c) educators inform consumers about good practice, and (d) recycling infrastructure is established.
Conversely in regions where recycling is less feasible, the focus might be toward material
reduction, material re-use, and development of a cost-effective strategy for waste management
either to landfill and/or energy recovery.

For debris in the open ocean in ABNJs it will be harder to reach back up the supply chain, and in
this case it may be that response initially be focused on ‘end of pipe’ approaches such as removal of
debris together with education campaigns as the most realistic options. In the longer term,
reductions in inputs of debris achieved in inshore waters on a regional basis should also reduce the
quantity of debris entering ABNJ. As modeling and sampling data continue to clarify how materials
from different on-shore sources contribute to marine debris in the ocean proper, the regional
approach provides a useful framework for identifying priorities for action and potential solutions to
this problem.
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Chapter 3: Existing global frameworks as the basis for GEF’s
response

The global importance afforded by states to the marine debris problem is reflected in resolutions by
the UN General Assembly on oceans and the law of the sea. At the latest 65" session, the UN
General Assembly urged states to support measures aimed at prevention, reduction, and pollution
control of any source of marine debris. A resolution called on states to cooperate regionally and
sub-regionally to implement joint prevention and recovery programs for marine debris (A/65/L.20).

There are multiple global legal instruments and voluntary agreements aimed at the prevention and
management of marine debris, both on land and sea. Currently, the most applicable overarching
legal framework addressing marine debris is provided by the United Nations Convention on the
Law of the Sea (UNCLOS). It entered into force in 1994 calling for the protection of the entire
marine environment from all sources and types of marine pollution, including marine debris.
UNCLOS does not directly address the issue of terrestrial waste reduction, except Article 207
calling on states to pass national legislation combating pollution from rivers, estuaries, and
pipelines. Among more specific agreements regulating different sources of marine debris at the sea
are:

e The International Convention for the Prevention of Marine Pollution from Ships (MARPOL)
and its Annex V prohibiting at-sea pollution by all plastics and restrictions on at-sea
discharge of garbage from ships.

e The London Convention for the Prevention of Marine Pollution by Dumping of Wastes and
other Matter and its 1996 Protocol.

e Current IMO efforts are underway on the revision of MARPOL Annex V provisions aimed
at prohibiting almost any garbage discharges from ships at the sea, on tackling the
inadequacy and upgrade of port reception facilities and development the port reception
facilities database as a module of the Global Integrated Shipping Information System.

e Two new standards relevant to marine debris are expected to be introduced soon by the
International Organization for Standardization (ISO): ISO 21070: Shipboard Waste
Management Standard and ISO 16304: Port Reception Facility Standard.

e Certain provisions (Annex IX wastes containing Annex | materials) of the Basel Convention
on the trans-boundary movements of hazardous wastes and their disposal are applied to
marine debris wastes.

¢ While the Convention on Biological Diversity (CBD) has not yet adopted specific guidance
addressing the impacts of debris on marine biodiversity, the Convention does have an
overarching framework for addressing threats to marine biodiversity. Decision X/29 on
marine and coastal biodiversity adopted at CBD COP-10 calls on states and other relevant
entities to assess and monitor the impacts and risks of human activities on marine and
coastal biodiversity, mitigate the negative impacts and risk of human activities to the marine
and coastal biodiversity, and adopt complementary measures to prevent significant adverse
effects by unsustainable human activities to marine and coastal areas, especially those
identified as ecologically or biologically significant. Aichi Biodiversity Targets 7 and 11 are
generally applicable in the context of marine debris impact on coastal and open ocean
biodiversity.
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e The Convention on the Conservation of Migratory Species of Wild Animals (CMS) will
consider for adoption specific resolution on marine debris submitted by Australia at the next
COP meeting (CMS/StC37/21).

Among prominent global soft legal instruments with specific provisions for marine debris are:

e The Global Programme of Action for the Protection of the Marine Environment from Land-
Based Activities (GPA) created by the Washington Declaration in 1995 and putting, inter
alia, priority on addressing land-based sources of marine debris emphasizing
implementation at the regional level.

e The UNEP Global Initiative on Marine Litter provides a platform for the management of
this problem. Regional Seas Conventions and Action Plans are main partners in
implementing this Initiative. Through a range of activities aimed at the assessment on
distribution and sources of marine debris, preparation of Regional Action Plans and
management initiatives, twelve Regional Seas programmes (Conventions and Action Plans)
took part in the Global Initiative including Baltic Sea, Black Sea, Caspian Sea, East Asian
Seas, Eastern Africa/West Indian Ocean, Mediterranean, Northeast Atlantic/OSPAR,
Northwest Pacific/NOWPAP, Red Sea and Gulf of Aden, South Asian Seas, Southeast
Pacific/SPREP, and the Wider Caribbean/CEP.

e Marine debris is put as a thematic focus of Global Partnership on Waste Management
currently under development by UNEP
(http://www.unep.or.jp/ietc/SPC/activities/ GPWM/Framework.asp).

e The FAO Code of Conduct for Responsible Fisheries encourages states to tackle issues
addressing requirements of the MARPOL. FAO Committee on Fisheries (COFI), the only
intergovernmental forum on fisheries, regularly considers marine debris issues associated
with fisheries activities, specifically abandoned, lost or otherwise discarded fishing gear
(ALDFG).

e ALDFG issue is also considered by the UN Fish Stocks Agreement in force since 2001, and
by a number of soft law agreements such as the 1991 Voluntary Guidelines for the making
of fishing gear, and 2011 International Guidelines for bycatch management and reduction of
discards.

The above review presents several applicable instruments and frameworks at the global level. There
are hundreds of legal, regulatory and management initiatives at the regional, national, sub-national
and community levels. Notably but not exhaustively:

e The development of marine debris indicators for the European Commission Marine Strategy
Framework Directive. The EU is currently discussing a pilot project in the Mediterranean
that would provide alternative income to local fishermen through buy-back of collected
marine debris;

e For more than 10 years a Practical Integrated System for Marine Debris in South Korea is a
successful national example of the integrated and highly sophisticated infrastructure project
addressing the marine debris issue using a life-cycle approach from identification, waste
prevention, deep survey and removal and marine debris treatment and recycling (Jung et al.
2010);

e Other notable examples include marine debris work undertaken by NOAA and its partners in
the United States; Waste and Resources Action Programme of the UK and others;
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e Dozens of initiatives on marine debris including plastics are implemented by industries such
as Operation Clean Sweep reducing losses of resin pellets by American and British plastics
industries, Waste Fishing Gear Buy-Back Project in Korea;

e Expand-Away-from-Home Access initiative promoting recycling in the State of California
and Keep America Beautiful Initiative in the USA,;

e Collection of discarded fishing gear on some Southern African coasts, and many others.

The recently concluded 5™ International Marine Debris Conference in Honolulu, Hawaii, (attended
by more than 400 participants from 38 countries) reflected and manifested the global importance
and the increasing awareness of the global community on the impacts of marine debris on the
environment and response measures (http://www.5imdc.org/). The meeting culminated in the
adoption of the Honolulu Commitment and launching of the Global Declaration on Marine Debris
Solutions by the American Chemistry Council and Plastics Europe, representing 47 world plastics
organizations from 29 countries. A Honolulu Strategy: A strategic framework for the prevention,
reduction, and management of marine debris is currently being developed to be the first integrated
global framework document dedicated entirely to the marine debris.

A wide range of non-governmental organizations (NGOs) are focusing efforts on marine debris
prevention, reduction, and clean-up including Algalita Marine Research Foundation, 5 Gyres
Initiative, International Coastal Cleanup by Ocean Conservancy, Project Kaisei, Plastic Pollution
Coalition, Surfriders and many others. The International Coastal Cleanup by Ocean Conservancy is
the largest global volunteer effort to clean-up beaches, but also to address the sources and
distribution of marine debris globally.

While there is a broad range of global instruments addressing the issue from sectoral, land-based or
sea-based perspectives, few are effective. Marine debris present in the ocean remains an
increasingly significant global environmental problem. The issue is complex and extends beyond
the jurisdictional authority of any one country, institution or global entity to address. The
fundamental problem is a disconnect between responses aimed at addressing the causes of marine
debris and efforts addressing the impacts of marine debris. While the main cause of most of the
plastic debris in the marine environment is a result of unsustainable production, consumption and
poor waste management patterns on land and falls under sub-national jurisdiction, the global
regulatory frameworks described above and relevant national obligations are almost entirely applied
to maritime issues when discarded items have already become debris or waste (Leous and Parry
2005). The lack of overarching jurisdictional responsibility in any single agreement for the entire
life-cycle chain from production to disposal to clean-up is compounded by the lack of enforcement
in existing regulations and lack of standards for more sustainable plastics production and
consumption activities. This may partially be explained by the lack of economic and financial
incentives, though, in contrast, more efficient production processes can actually lead to economic
savings for companies, and economic incentives for recycling plastic waste can be instituted by
governments. The root cause of plastic pollution in the marine environment can be turned into an
economic opportunity. Reducing raw materials usage through green design alternatives, more
sustainable consumption, and improved options for re-use, re-cycling and zero waste management -
all support green economy goals and help to reduce marine debris. Greening of the waste sector
will offer multiple opportunities beyond positive impacts on marine debris prevention such as
economic and environmental benefits of recycling, development of waste-to-energy markets and
technologies, reductions in GHG emissions, job creation, and others (UNEP 2011b).
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Waste management practices on land will always be insufficient to solve the marine debris
problems because this approach does not take into account solutions upstream of waste management
such as green design of environmentally friendly alternatives to plastics® and clean-up activities of
accumulated marine debris along the coasts, in the open ocean or settled on the seafloor. Nor does it
provide a feedback loop to assess the effectiveness of applied measures in reducing the amount of
debris in the marine environment. An effective framework should be designed with results-based
management approaches. It should recognize the priority needs and perspective of the local
stakeholders (consumers/users) in the affected regions and nations, and then bring these
stakeholders together to identify solutions across the entire life cycle of the materials that become
marine debris. Some of these key stakeholders include producers, distributors, consumers, and
waste management practitioners as well as tourism officials, tourist industries, and researchers
studying the impacts of marine debris on ecosystems, economies, and societies.

Chapter 4: STAP’s recommendations for GEF response
This paper argues for considering marine debris as a global environmental issue because of its

global occurrence including in ABNJ,

persistence,

transboundary nature of debris sources, movement and impacts,

significant impacts on global marine organisms and biodiversity, and

emerging evidence of its potential impacts on the fate of persistent organic pollutants and
transfer of alien species.

The Global Environment Facility (GEF), the largest multilateral fund supporting measures
improving the state of the global environment in the context of sustainable development, has a
special opportunity and is well positioned to play a leading role in global efforts to tackle the marine
debris problem. As a cross-sectoral issue, most interventions aimed at marine plastic debris
prevention, reduction and management fall under the mandate of several GEF focal areas including
International Waters, Climate Change, Biodiversity and Chemicals, as well as public-private
partnership based Earth Fund and the Small Grants Program.

e In the Biodiversity Focal Area, marine debris measures will contribute to more effective
management of coastal and near-shore protected area networks and interventions that
address the issue of invasive alien species.

e In the International Waters Focal Area, measures addressing marine debris fall under several
strategic objectives supporting multi-state cooperation to rebuild marine fisheries and reduce
pollution of coasts and Large Marine Ecosystems and promotion of learning and targeted
research needs for ecosystem-based, joint management of transboundary water systems.

* Bio-based and “biodegradable” plastics are important innovations, but there is no single plastic polymer available
that is subject to degradation under in situ conditions existing in the marine environment. Polylactic acid-based lids,
polyhydroxyalkanoates-based bags, and corn starch based trash bags can degrade completely in the enclosed
composting facility only, while oxodegradable and UV-degradable bags, low-density polyethylene plastic bags, sugar
cane lids, and Kraft paper do not. Furthermore, currently available degradable plastics can contaminate the existing
plastic recycling streams (Song et al. 2009).
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A new area for the GEF, effective management of Marine Areas Beyond National
Jurisdiction (ABNJ) could address marine debris, particularly AFDLG, as activities
supporting Regional Fisheries Management Organizations to protect deep-sea species,
marine biodiversity, and seamount habitats through the application of ecosystem-based
approaches and use of conservation tools such as MPAs and spatial management tools.

e At least two strategic objectives of Climate Change Focal Area supporting (i) demonstration,
deployment, and transfer of innovative low-carbon innovative technologies and (ii)
promotion of energy efficient, low-carbon transport and urban systems, could explore
multiple opportunities offered by plastics waste-to-energy solutions.

e Finally, the Chemicals Focal Area provides an opportunity to support the demonstration of a
“zero waste” concept when applied to plastics debris, particularly important in coastal cities.
Where feasible and synergies with POPs focal area can be demonstrated, GEF support for
economic incentives aimed at prevention and collection of solid waste will have positive
impacts on marine debris problem. Targeted investments at the source of plastics debris will
also address the reduction in the long range transport of inherent and acquired pollutants,
including POPs and heavy metals, as these contaminants can travel long distances, pollute,
and affect areas far from their production and use.

e Public-private partnerships such as the Earth Fund initiative (or its equivalent) could be used

for testing, demonstration and deployment of new technologies and practices supporting

development of degradable in the marine environment polymer alternatives to oil-based
plastics* or technology demonstrations for removal of plastic debris from pelagic
environments and from the bottom of the sea.

1. STAP is encouraging GEF partners to mainstream interventions addressing marine debris
into existing and planned GEF projects and programs, specifically projects supporting
management of Marine Protected Areas and fish refuges, ecosystem-based management of
ABNJ and Ecologically and Biologically Significant Areas or Vulnerable Marine
Ecosystems, projects supporting activities aimed at the reduction of pollution sources from
land-based activities, and projects and programs promoting the use of waste-to-energy
technologies with plastics waste as a source category. Participants in the Small Grants
Program in relevant countries are also encouraged to consider interventions aimed at marine
debris prevention, reduction and management.

2. Given the limited resources available in the GEF and the global scale of plastic debris
problem in the marine environment, STAP is advising the GEF Council and GEF partners to
focus support in GEF-5 on two types of activities that serve as catalysts for actions and can
generate sustainably global environmental benefits. These two types of activities are based
on principles embedded in the framework on marine debris management introduced in the
Advisory Document:

I) A project or program testing the life cycle approach to marine debris prevention,
reduction, and management in one of the areas covered by the Regional Seas Conventions
and Action Plans. Building on the existing baseline and institutions and mechanisms in the
selected region, GEF investments could play a catalytic role in mobilizing public and private

* Plastic Debris X Challenge initiative was proposed by X-Prize Foundation and GEF could explore multiple
opportunities to engage with the X Prize Foundation in these efforts.
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sector resources for specific market transformation in the production, consumption, and
utilization of marine debris sources such as plastics.

I1) By combining the efforts of the plastics production, packaging and retailer associations,
civil society organizations, multilateral institutions, and utilizing opportunities provided by
the Earth Fund platforms or similar private sector initiatives, the GEF could promote,
facilitate or establish a global public-private partnership to transform single-use plastics
packaging markets to more environmentally friendly alternatives on a global scale. Through
this initiative, the GEF would build a strong partnership with the private sector to encourage
innovation and to expand assistance to developing countries and countries with economies
in transition seeking to transform their use and utilization of single-use plastics packaging to
protect the global environment. This initiative would simultaneously help reduce reliance on
non-renewable resource, reduce waste and carbon dioxide emissions.
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Section 1.0 Executive Summary

For the purposes of this document, the Interagency Marine Debris Coordinating Committee (IMDCC)
considered persistent solid man-made debris from both land-based and ocean-based sources and its adverse
impacts on the matine environment and navigation safety.'

Marine debris can degrade ocean habitats, endanger marine and coastal wildlife, interfere with navigation,
esult in economic losses, and threaten human health and safety. Sources of marine debris are wide ranging,
Marine debris can originate from ocean-based sources, such as a ship that loses its cargo, and land-based
sources, such as material that runs off of the landscape into rivers and oceans. The nature, type, and impacts,
however, are similar regardless of where the debris originates. Research indicates a broad range of ecological,
human health and safety, and economic impacts.

There are many challenges to addressing the issue of marine debris. The vast number of possible sources both
on land and at sea, as well as the potential for debris to travel far from its origin and persist in the ocean for
years complicates prevention efforts. Successful prevention also depends on changing attitudes and behavior
which can be difficult if the public and relevant stakeholders do not understand the links between their actions
and marine debris. Despite existing regional and species specific studies, gaps in knowledge remain and limit
a complete characterization of the marine debris issue and its ecological, human, and economic impacts.

1 The United States Coast Guard (USCG) and National Oceanic and Atmospheric Administration (NOAA) have been tasked through
the Marine Debris Research, Prevention, and Reduction Act (33 U.S.C. 1954) with jointly developing, in consultation with the IMDCC, a defini-
tion of marine debris for the purposes of the aforementioned Act. USCG and NOAA have not finalized a definition of marine debris as of the
completion of this document in June 2008. Any description of marine debris in this document is intended only to assist readers of this docu-
ment to better understand the issue of marine debris. It is not intended that any description of marine debris in this document be proposed as a

legal definition.





Existing legislation, policies, and regulations address marine debris both directly and indirectly; however, the
number of agencies and mixture of federal, state, and local authorities requires extensive coordination to be
effective.

In recognition of the complexity of the marine debris issue, the IMDCC was reconvened as recommended by
the Administration’s 2004 Ocean Action Plan. The IMDCC was formally established by statute through the
Marine Debris Research, Prevention, and Reduction Act in order to coordinate a comprehensive program of
marine debris research and activities among federal agencies. The IMDCC is charged to submit to Congress
a report that identifies: sources of marine debris; the ecological and economic impact of marine debris;
alternatives for reducing, mitigating, preventing, and controlling the harmful affects of marine debris; the
social and economic costs and benefits of such alternatives; and recommendations to reduce marine debris
both domestically and internationally.

This report fulfills the charge given to the IMDCC. The report describes sources and impacts of marine
debris, as well as the challenges associated with their characterization. Also discussed are the alternatives,
or current activities, to address marine debris that have occurred over the past 20 years, including activities
recommended in the report of the 1988 Interagency Task Force on Persistent Marine Debris. Finally, this
report contains 25 recommendations intended to guide the Federal government’s strategies on marine debris
(See Section 6, “Recommendations,” on page 45).

The recommendations presented in this report are designed to be broad in scope, with the intention that
federal agencies work collaboratively through the IMDCC to develop more detailed priorities and action plans
to implement these recommendations. In addition to having a federal-level focus, these recommendations
also attempt to address the different agency mandates and policies associated with issues related to marine
debris reduction and prevention. While the recommendations are general in nature, individual agencies are
expected to lead coordinated efforts and work together to enhance and develop existing capacities so that
individual agency efforts can work to address collective needs, threats, and challenges. Federal agencies are
further encouraged to enhance their efforts to provide technical and educational materials to state, local, tribal
and non-governmental entities.

A comprehensive approach to the issue of marine debris is organized around four main themes:
(1) prevention; (2) response to debris already in environment; (3) research and development; and (4) cross-
theme (i.e., coordination). The IMDCC’s recommendations are organized by the following subsets of these
themes:

1. Marine debris prevention through education and outreach, legislation/regulation/policy, and incentive
programs.

2. Response to debris already in the environment through enforcement and cleanups.

3. Research and technology development to assess next steps, address gaps, reduce or prevent material
from entering marine system, and mitigate impacts.

4. Cross-theme efforts that foster coordination among federal agencies and other government and
non-governmental partners to share information, coordinate efforts, and implement actions to prevent,
reduce, or mitigate impacts of marine debris.

The IMDCC and its member agencies are committed to a collaborative approach to marine debris and to
the implementation of these recommendations. The IMDCC intends to develop an action plan for the
implementation of these recommendations. The IMDCC will report on progress with these recommendations
as part of the IMDCC’s regular progress report to Congress.

13
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Section 2.0 Introduction

2.1 Overview of Issue

Marine debris can injure and kill marine wildlife, degrade ocean habitats, interfere with navigation safety,
cause economic loss to shipping, fishing, and coastal communities, and pose a threat to human health. These
adverse impacts have been documented all over the world. From fishing nets to medical equipment to food
packaging, many man-made persistent objects play key roles in supporting the economy and protecting human
health. However, when these same objects are abandoned or even disposed of improperly, they may enter the
marine environment and become marine debris. As consumption and use of these objects increases globally,
the challenge of containing and properly managing them becomes even greater, regardless of whether these
materials enter the marine environment directly from activities on the water or indirectly from activities on
land.

The problem of marine debris can be dealt with effectively only by ensuring a comprehensive approach that
is local in scale and global in scope, directed at source prevention, and establishes an educated community
that can be empowered to action. While it is important to address marine debris already present in the
environment, such as through beach cleanups or preventing entanglements of marine wildlife, this is not the
only type of strategy and action that should be taken. An effective response must be comprehensive and
include research, prevention, and reduction. Ultimately, any successful solution requires a mobilization of
public and stakeholder actions resulting in a change in attitudes and practices that will prevent marine debris
at its many sources. Developing such public concern and behavior change requires educating the public and
specific audiences about the causes, impacts, and both the global scope and local relevance of marine debris, as
well as providing the tools necessary to reduce and prevent debris at its source. In this report, the Interagency
Marine Debris Coordinating Committee recommends a comprehensive strategy to address marine debris that
relies on a coordinated approach among existing and new partners to support actions at many levels. This
strategy is an integral step towards solving the marine debris problem.





2.2 History of Federal Marine Debris
Coordination

Since the early 1970s, numerous federal programs
have been created to address various aspects
of the marine debris problem. However, these
programs have been scattered among agencies
that have markedly different mandates and
authorities.

Coordination these

numerous programs has always

among

been challenging.

It was not until the mid-1980s that the Federal
government attempted to address the marine
debris problem holistically. Events such as the
extensive marine debris wash-ups along New Jersey
and New York beaches in 1976 and 1987 spurred
the Administration and Congressional leaders in
1987 to recognize the need to assess the problems
caused by persistent marine debris.

¢ The White House Domestic Policy Council
formed an “Interagency Task Force on Persistent
Marine Debris” in 1987 to develop a report
that assessed the need for research, reduction
measures, and alternative actions to address
the problem of plastic marine pollution. That
report was completed in 1988 and included
23 recommendations focused on federal
leadership, education programs, regulations,
research, beach cleanups, and monitoring.

¢ In 1987, the Marine Plastics Pollution
Research and Control Act (MPPRCA) was
passed to amend the Act to Prevent Pollution
from Ships (APPS), which implements the
International Convention for the Prevention
of Pollution from Ships (MARPOL) Annex V.

¢ MARPOL Annex V sets forth regulations
for the prevention of pollution by garbage from
ships, and among other things, prohibits discharge
of all plastics by ships into the sea. In addition,
the MPPRCA authorized the U.S. Environmental
Protection Agency (EPA), the National Oceanic
and Atmospheric Administration (NOAA),
and the US. Coast Guard (USCG) to conduct

programs that engaged volunteer groups to help
monitor, report, cleanup, and prevent ocean and
shoreline plastic pollution.

Since the release of the 1988 Task Force Report,
federal agencies have implemented some of the
report’s recommendations for additional research,
monitoring, and removal, as well as to foster
stewardship of the oceans.

¢ The EPA created its Marine Debris Program,
which supports projects to investigate and address
sources and transport of marine debris, such as a
plastic pellet containment study. The EPA also
initiated the Combined Sewer Overflows Studies
Program, the Harbor Studies Program, the
Storm Drain Sentries Program, and the National
Marine Debris Monitoring Program, which was
administered by Ocean Conservancy through a
grant from EPA to determine marine debris status
and trends on beaches in the United States.

¢ NOAA created the Marine Entanglement
Research Program to support projects evaluating
adverse impacts of persistent marine debris on
the marine environment, as well as to develop
educationalmaterials forlocal coastal communities.
NOAA also organized four international marine
debris conferences between 1984 and 2000 and
led the interagency derelict net cleanup from
the Northwestern Hawaiian Islands starting in
1996. USCG prepared regulations to implement
MARPOL Annex V in 1989.

¢ Many other federal agencies established
marine debris reduction and educational activities
and projects to help address the marine debris
problem. Although individual agencies created
and continued programs to address marine debris,
the Task Force did not maintain formal ongoing
coordinating meetings. However, informal
interagency workgroups did meet periodically to
discuss domestic and international activities for

marine debrtis.
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2.3 Interagency Marine Debris
Coordinating Committee

In 2004, the topic of marine debris came to
the forefront again with the release of the U.S.
Commission on QOcean Policy Report:  An Ocean
Blueprint for the 215t Century. An entire chapter was
dedicated to discussing the impacts of marine
debris on the environment.

The Commission recommended that the Federal
government take action to address the problem
by recreating an interagency committee to unite
all appropriate federal agencies on this issue.

In response to the Report, the Administration
released the 2004 Ocean Action Plan and
reestablished the Task Force, which was renamed
the Interagency Marine Debris Coordinating
Committee (IMDCC). The IMDCC’s mandate
was soon codified with the passage of the Marine
Debris Research, Prevention, and Reduction Act
of 2006 (Act), which amended the Coordination
section of the MPPRCA.

¢ The role of the IMDCC is to consider and
address any abandoned or uncontrolled solid
material that is introduced into the ocean
and coastal environment or the Great Lakes
and poses a potential adverse impact to the
environment, human health, safety, economy, or
other resources.

4 The objective of the IMDCC is to coordinate
a comprehensive program of marine debris
research, prevention, reduction and removal
activities among federal agencies, in cooperation
and  coordination with non-governmental
organizations, industries, universities, research
institutions, states, tribal governments, and other

nations, as appropriate.

4 The Actalsoestablishedareportingrequirement
for the IMDCC that includes submitting this
report to Congress on marine debris impacts
and strategies, followed by progress reports to
Congress every two years on the implementation
status of the strategies and recommendations
presented herein.

2.4 Charge to the IMDCC

The IMDCC was charged by the
Act to address in this report:

(i) the sources of marine debris;

(ii) the ecological and economic impact of
marine debris;

(iii) alternatives for reducing, mitigating,
preventing, and controlling the
harmful effects of marine debris;

(iv) the social and economic costs and benefits
of such alternatives; and

(v) recommendations to reduce marine debris
both domestically and internationally.

In response to the first (1) and second (ii) charges,
the IMDCC reviewed a number of recently
published studies of sources of marine debris
and impacts of marine debris on organisms,
ecosystems, and the economy.

¢ The IMDCC also discussed how changes
in society and the use of so-called disposable
materials can affect the amount of marine debris
produced by various sources. For example, recent
increasesin theuse of persistentsynthetic materials
such as plastics demonstrate the importance of
monitoring and controlling the full “life cycle” of
these products, including production, distribution,
use, disposal, and handling of the materials
throughout all phases.

4 In many ways, marine debris sources are a
societal problem that often reflects a lack of
knowledge regarding the impacts of marine debris
and appropriate disposal practices, a general lack
of interest in following the appropriate practices,
or an inability to follow appropriate practices if
infrastructure is missing or costs are too high.
Both lack of knowledge and lack of interest can
be addressed by ensuring that all members of
our society are educated regarding the correct
practices as well as the potential impacts of
inappropriate disposal.

The IMDCC reviewed existing programs and
projects currently being conducted by or in part
by the Federal government with partners





to determine alternatives for addressing marine
debris (iif) and the benefits of such alternatives
(iv). The IMDCC recognized that a clear
explanation of the economic costs and benefits
of current alternatives to reduce, prevent, and
remove marine debris from our environment
is still lacking, This type of analysis is difficult
to conduct and requires cost-benefit data not
currently available.

¢ Types of data that would be needed include
overall socio-economic impact, the value of
resources being impacted, the cost of removal
technologies and restoration requirements, and the
total amount of marine debris in the environment.
Also missing is an understanding of the location,
source, and impacts of submerged debris.

¢ A number of efforts have been conducted
for beach and shoreline monitoring. However,
limited research has been completed to determine
how the presence of debris on the seafloor
impacts submerged habitats, corals, seagrass, fish
migration, and other living marine resources.
Likewise, few data exist to quantify the amounts,
types, and impacts of debris on the surface and in
the water column in the open ocean.

¢ Gaps in marine debris research, monitoring,
costs, and benefits need to be filled in order to
conduct a proper cost and benefit analysis.

Overall, the recommendations (v) laid out in the
report are general in nature to encompass the
breadth and responsibilities of each agency and
department dealing with the marine debris issue.
Many recommendations also seek to fill the gaps
and data need identified in other parts of this
report.

Recommendations are focused
around four themes encompassing

several topic areas:

(1) marine debris prevention through education
and outreach, legislation/regulation/policy, and
incentive programs;

(2) response to debris already in the environment
through enforcement and cleanups;

(3) research and technology development to
assess next steps, address gaps, reduce or prevent
material from entering the marine system, and
mitigate impacts; and

(4) cross-theme efforts that foster coordination

These recommendations can be best implemented
through a focus on sustained, collaborative
efforts in which agencies work in conjunction
with each other and with non-federal entities to
address common goals. The IMDCC intends to
develop an action plan that will prioritize and
track implementation of these recommendations
toensure a coordinated effort toward a cleaner,
debris-free environment.

17





18

Section 3.0 Sources of Marine Debris

People and their actions, whether intentional or accidental, are the source of most marine debris. For this
reason, it is important to identify and target the specific locations or types of activities that generate and
convey materials that ultimately become marine debris. Marine debris originates from two sources: actions
that take place on land (land-based sources)and those that take place in the marine environment (ocean-based

sources) (Table 1).

Table 1. Significant sources of marine debris.

Municipal Landfills

Transport of litter and waste (on land or waterways)

Storm water discharge

Industrial and manufacturing

Litter and waste generated in coastal and inland zones from
improper waste management

Natural events

Merchant shipping, ferries and cruise liners
Fishing vessels

Public vessels

Private vessels

Offshore oil and gas platforms, and drilling rigs
Aquaculture installations

Natural events






The National Marine Debris Monitoring
Program (NMDMP), which monitored debris

on beaches in the United States, found that land-
based sources are responsible for approximately
49 percent of marine debris items along beaches,
while ocean-based sources are responsible
for approximately 18 percent of debris. The
remaining shoreline debris, about 33 percent,
was identified as general source debris because
it could come from either land- or ocean-based
sources (Sheavly 2007). Plastic bottles and bags
constituted the vast majority of general source
items found in the NMDMP shoreline study.

¢ It is important to note that these results
do not consider floating and submerged marine
debris in both the nearshore and open-ocean
environments, and the relative importance of
various sources of this unaccounted debris may
differ from that suggested by debris found on
beaches.

¢ Because of ocean transport mechanisms, it
can be very difficult to determine the source of
marine debris, which is one reason for this general
source category of marine debris.

An example of general source debris cycling in the
open ocean is a location called the North Pacific
Subtropical Gyre (Gyre). The Gyre is made of
the North Pacific, California, North Equatorial,
and Kuroshio currents, along with atmospheric
winds. Persistent and pervasive marine debris
from both land-and ocean-based sources around
the Pacific Rim aggregates in the currents of the
Gyre. This debris can remain in the Gyre for
many years, becoming what is known as legacy
debris. It is difficult to determine the age, origin
and source of legacy debris. At certain times
of the year, convergence zones in the Gyre can
move southward, depositing debris onto parts of
the Hawaiian Islands.

of whether debris
originates on land or at sea, the

Regardless

nature, type, and impacts of
debris are similar and persistent.

3.1 Land-based Sources

Land-based sources of marine debris may
originate from coastal areas or farther inland.
Waterfrontareas, including beaches, piers, harbors,
riverbanks, marinas, and docks, are common land-
based sources of marine debris.

Debris also can originate from the compounded
effects of material from many diffuse sources that
is carried by precipitation runoff into waterways
and, ultimately, to the ocean.

Debris can be the result of improper trash disposal,
improper handling of materials, or inadequate
reception facilities for waste. Litter, regardless of
whether itis purposely or accidentally discarded or
lost, has the potential to become marine debris.

Fishing gear, monofilament line, and other
fishing-related items may also be introduced into
the marine environment from waterfront areas

and fishing piers (Yoshikawa and Asoh 2004).

Rising populations in coastal

areas have increased the potential
for marine debris introduction.

Improperly disposed trash can wash into streams,
combined sewer systems, and separate storm
sewer systems (e.g., storm drains) and eventually
be carried into coastal and ocean waters.

¢ Combined sewer systems are older sewer
systems that combine sewage and stormwater
runoff into the same infrastructure. These
systems can become overwhelmed during periods
of heavy rain, and everything in the pipes,
including street litter and sewage-related items
(e.g, condoms, tampons, syringes), is diverted
away from the treatment plant to the nearest
receiving waters (EPA 1993a).

¢  Municipal separate storm sewer systems
(MS4s) also have the potential to transport
materials that may become marine debris as
these systems often do little more than convey
precipitation runoff down the storm drain and
into the nearest surface water, bringing with the
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runoff all the remnants of human activity from
around that storm drain.

The growth in coastal population has also required
expansion of waste repositories such as landfills
and transfer stations.

4 Overused and poorly managed landfill and
transfer stations often can result in increased
marine debris. Trash that is improperly covered
during transport or deposition into landfills can
be carried by wind into the marine environment
or into other aquatic systems that transport the
trash to the marine environment.

Industrial facilities are another source of
land-based marine debris.  By-products from
production, particularly persistent synthetic
materials such as plastics, may become marine
debris when dropped, washed, or blown away
during transport to or from the factory or during
production.

¢ While this was particularly true in the past
during transport of pre-production plastic resin
pellets, implementation of best management
practices by industry has helped reduce this
source of marine debris (ACC and SPI 2007).
EPA worked with the plastics industry to assess
the release of these pellets to determine how they
entered the environment (EPA 1993b).

¢ An effective example of industry best
management practices is Operation Clean Sweep,
developed by the Society of the Plastics Industries,
Inc., in partnership with EPA.

Natural events such as tornadoes, floods,
tsunamis, and hurricanes can all create large
amounts of debris washed from near-shore areas
that may end up in the marine environment. The
high winds, waves, and storm surges produced by
these natural events cause land-based items to be
introduced into the aquatic environment.

¢ After the 2004 Indian Ocean tsunami,

smothering by debris was a principal cause of
damage to coral (Wilkinson et al. 20006).

4 The amount of marine debris resulting from

the hurricane season of 2005 along the Gulf of
Mexico coast provides a strong example of the
potential source contribution that a natural event
can have on the marine environment. In the Sabine
National Wildlife Refuge in Louisiana alone, an
estimated nine million cubic yards of debris were
spread over 1,770 acres of marsh (FWS 2000).
To address submerged debris in traditional fishing
grounds, Congressional funding was appropriated
to NOAA to survey with side scan sonar over
700 square nautical miles from September 2006
to September 2007. In the nearshore waters of
Alabama, Mississippi, and portions of eastern
Louisiana, nearly 5,000 objects were located, with
some areas having a density of up to 200 objects
per square nautical mile (NOAA 2007a).






3.2 Ocean-based Sources

Intheocean, vessels of vatious sorts and structures
are all potential vectors for the introduction
of debris into the marine environment.
Even with strict adherence to environmental
regulations, marine debris can still enter the
marine environment from vessels at sea through
accidental loss, especially in inclement weather.

All vessels have the potential to adversely impact
the aquatic environment by improperly disposing
of their trash at sea. The type, magnitude, and
impacts of vessel-generated marine debris
differ according to vessel size, purpose, and
their respective enforcement and compliance
regimes. However, all vessels under United States
jurisdiction are subject to the discharge regulations
established under the Act to Prevent Pollution
from Ships (APPS), which include the prohibition
of disposal of plastic at all distances from shore;
a prohibition against the disposal of any type of
garbage within three miles of shore; and 12- and
25-mile minimum distance requirements for the
disposal of other types of garbage.

4 Fishing vessels may introduce marine debris
into the ocean environment when items such as
nets, traps, monofilament, lines, light sticks, and
floats are lost or discarded at sea.

Derelict fishing gear either lost
at sea or improperly disposed of
by fishing vessels is of particular
concern.

4 In the Pacific, this type of debris can get
trapped in the North Pacific Subtropical Gyre
and accumulate along convergence zones that
can transport debris to the remote islands of the
Papahanaumokuakea Marine National Monument.
From 1996 to 2007, 570 metric tons of derelict
nets were removed from the Monument, which
are known to act as a repository for marine debris
(NOAA2007b). Thesenets can come fromallareas
of the Pacific Rim, get caught in the convergence
zone, potentially stay in the convergence zone
for many years, and end up in the Monument.

4 Other related items, such as light sticks, buoys,
and rope particularly constructed of plastic also
demonstratepersistenceinthemarineenvironment.
Ina16-year study (Morishige et al. 2007) at French
Frigate Shoals Tern Island (Papahanaumokuakea
Marine National Monument), 23 percent of the
total items collected in this study originated from
the maritime industry.

Large, heavily regulated vessels such as cruise
ships and cargo carriers are a potential vector for
the introduction of marine debris. Due to their
size, these ships are subject to Port State Control
compliance inspections and garbage record book
requirements, in addition to all regulations placed
on smaller vessels. Each industry’s potential
contribution to marine debris is influenced by the
ship’s purpose (the carriage of crew or cargo).

4 Cruise ships carry significantly more passengers
and crew than cargo carriers; therefore, cruise
ships are more likely to create a larger proportion

of domestic waste.

4 Cargo ships may lose cargo or cargo containers
at sea as a result of severe weather or poor
loading practices. One study indicates that global
cargo losses during 2006 totaled nearly 2,500
containers (American Shipper 2007).  Geography
is another key factor; some cruise ships operate
in environmentally sensitive habitats such as
Caribbean islands or the Inside Passage of
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Alaska where marine debris may have a more
significant impact (Butt 2007).

¢ Both the cargo and cruise industries have
initiated programs to minimize the impact of their
activities. In order to eliminate (to the maximum
extent possible) the disposal of MARPOL
Annex V wastes at sea, some cruise ships have
voluntarily developed advanced programs for
waste minimization, waste reuse and recycling,
and waste stream management. Best practices to
minimize container loss overboard are due to be
published in 2008 and distributed to containership
owners and operators (L/gyd’s List 2008).

Recreational vessels are also a
potential source of ocean-based
marine debris.

Vessels over 26 feet are subject to a MARPOL
placarding requirement, and vessels over 40
feet must maintain a garbage management plan.
Recreational fishing gear and domestic waste are
likely components of marine debris contribution
from these vessel types.

Oil and gas platforms are another ocean-based
source of marine debris. This can be the result
of improper disposal of wastes or equipment, or
loss during heavy weather.

¢ The Minerals Management Service (MMS) has
regulations, policies, and programs in place to
reduce, eliminate, and remove debris emanating
from facilities and operations under the agency’s
jurisdiction.  However, heavy weather events
demonstrate that government oversight and
intervention, as well as industry best practices,
cannot completely prevent the introduction of

debris from regulated facilities.

¢ In 2005, the offshore oil and gas industry lost
117 platforms on the Outer Continental Shelf,
and dozens more were significantly damaged as a
result of Hurricanes Katrina and Rita.

An additional source of marine debris is derelict
or abandoned vessels and off-shore materials and
equipment (e.g;, research buoys, cables,aquaculture

infrastructure). In high-wave conditions from
surf, severe storms events or tsunamis, these
vessels or structures can be broken up and strewn
across the ocean floor, adversely affecting habitat
and navigational safety. In pristine coral reef
habitats, the iron enrichment from metal debris
has been demonstrated to lead to algal blooms

and to upset the ecological balance of the reef
(Green et al. 1997).





Section 4.0 Ecological, Human,
and Economic Impacts

Regardless of origin, debris entering the aquatic environment can have significant impacts on ecology, human
health and safety, and the economy. The impact of marine debris varies in scope and intensity depending on
the type of debris (e.g, plastic bags, miscellaneous plastics, derelict fishing gear, or shipping containers) and
its location (e.g., floating in shipping lanes or sitting on sensitive habitats).

4.1 Ecological Impacts

Marine debris can cause adverse impacts on aquatic ecosystems, such as coral reefs, wetlands, fish habitats,
beaches, and migratory species breeding grounds and pathways. Marine debris can impact species directly,
such as through entanglement or smothering of species, or indirectly, such as through changes to habitat.
Ecological impacts can also vary depending on the type of marine debris.

Derelict fishing gear can cause numerous impacts on habitats and fisheries. For example, derelict gear can
damage coral reefs by smothering, breaking apart, or abrading corals (Chiappone et al. 2005; Donohue et al.
2001; Asoh et al. 2004). Derelict gear can also result in “ghost fishing,” which occurs when marine species
become trapped in lost or abandoned pots or nets that continue to catch prey without being retrieved by
fishermen to harvest (Matsuoka et al. 2005; Pawson 2003; Bullimore et al. 2001). Ghost fishing does not
discriminate: local and migratory species including those protected under the Endangered Species Act (ESA)
may be impacted (Seitz and Poulakis 2000).
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Marine debris of many types can entangle marine

species by encircling or ensnaring the animals.
The entanglement can occur accidentally or when
an animal is attracted to the debris as partof
normal behavior or out of curiosity. Animals may
incur lacerations or other wounds from debris,
potentially leading to infection and debilitation
(Page et al. 2004).

4 When marine species become entangled within
debris, their mobility is limited. Constricted
movement may inhibit the animals ability
to collect food or breathe and can lead to
starvation, suffocation, exhaustion, and increased
predation.

It is typical for marine animals such as the
endangered Hawaiian monk seal to investigate
foreign items in their local marine habitat, which
can lead to injury, drowning, or suffocation
in nets, line (including monofilament), straps,
or plastic items (Boland and Donohue 2003;
Henderson 2001).

¢ In the Northwestern Hawaiian Islands between
1982 and 2006, 268 entanglements of the
endangered monk seal were documented (NOAA
2007¢).

This figure likely underestimates actual
entanglement rates because it only reflects those
seals that became entangled but were still mobile
enough to reach shore at a time of year when
humans were able to find them.

Although large debris items, such as derelict
fishing gear, can have severe and highly visible
impacts, smaller debris items such as bottle caps,
lighters, and plastic pieces are also hazardous to
wildlife.

4 Seabirds are known to ingest small debris items
along with their food (Dickerman and Goelet
1987; Harrison et al. 1983). Northern fulmars
and other marine birds which ingest plastic
debris do not have the capacity to regurgitate the
indigestible material (Mallory et

al. 2000).

4 Ingestion of marine debris canlead to starvation
or malnutrition because the ingested items may
collect in the animal’s stomach and lessen the
desire to feed. In addition, ingestion of sharp
objects can damage the mouth, digestive tract,
or stomach lining and cause loss of nutrition,
infection, starvation, and even death (Derraik
2002; Redford et al. 1997). Ingested items also
can block air passages and cause suffocation.

4 Ingestion can occur accidentally, but often
animals will feed on marine debris because it
resembles their food (Gramentz 1988). For
example, sea turtles have been known to ingest
plastic bags in the marine environment instead of
their target prey, jellyfish (Carr 1987). In a study
of green sea turtles, 23 of 38 animals were shown
to have ingested anthropogenic debris (Bugoni et
al. 2001).

An indirect impact of marine debris on shoreline
habitats occurs on beaches as a result of debris
reduction and removal efforts. Mechanical beach
raking, accomplished with a tractor or human
labor, is used to remove debris from the shoreline
and can help to remove floatable material from
beaches and marine shorelines. However, beach
raking can also be harmful to aquatic vegetation,
nesting birds, sea turtles, and other types of
aquatic life.

4 A study by the US. Fish and Wildlife Service
(FWS) on the effect of mechanical beach cleaning
on threatened piping plovers found that such
practices harmed nesting birds by destroying
potential nesting sites, crushing nests





and chicks, and removing the natural wrack-line
feeding habitat. To minimize this impact, FWS
(1996) suggested that beach raking should not be
conducted during nesting season.

Storm events, such as hurricanes and tsunamis,
can mobilize legacy marine debris, altering the
species impacted as the location or depth of

the debris is changed. In addition, as the
material is mobilized, habitats can be impacted
by the kinetic energy of the debris. Marine
debris can also indirectly damage the environment
if it causes vessel accidents that

spill oil or hazardous materials.

4.2 Human Impacts

Marine debris can also endanger
human health and safety.

Certain types of marine debris such as fishing
nets and lines can impact vessel movement and
navigation by wrapping around boat propellers,
disabling the vessel, and ultimately endangering
In 1993, derelict fishing gear
contributed to the sinking of the Korean passenger
ferry M/V Seo-Hae, which resulted in the deaths
of numerous passengers (Cho 2000).

human lives.

Recreational boaters have also been subject to
stranding due to engine fouling from plastic bags
blocking intake valves or derelict fishing nets
or lines becoming entangled around propellers.
Vessels may directly strike floating or submerged
marine debris, which may lead to human injury or
severe damage to the vessel.

Human impacts from marine debris also may
occur from direct contact with sharp debris
objects, such as broken glass, rusted metal, or
medical debris, on beaches or the ocean floor.

¢ In the late 1980s, beaches in New York and
New Jersey were closed to protect the public from
medical waste, including syringes and bandages
from hospitals that washed ashore.

Humans also may be directly impacted by marine
debris when, for example, scuba divers become

entangled in lost or abandoned fishing line and
nets. While this is a rare occurrence, entangled
divers can be seriously injured or killed.

4.3 Economic Impacts

Marine debris can have substantial ecomonic
impacts. Althoughlackof comprehensiveeconomic
assessments limits the ability to estimate the overall
economic impact of marine debris, evidence of
economic losses for specific cases is available.

4 Direct economic losses from marine debris can
be measured in different ways, including analysis
of impacts on tourism, losses in catch revenues,
loss of fishing gear, damaged vessels, and human
injuries.

Marine debris can be detrimental
to the tourism industry by creating
unsightly, dangerous beaches.

Beach closures, often a direct result of marine
debris, can have particularly serious economic
ramifications in coastal areas dependent upon
tourism (Oigman-Pszczol and Creed 2007). In
addition, the costs associated with cleanups and

proper disposal of debris can be significant.

¢ Cleanup-related costs may include the cost of
restoring the habitat impacted by marine debris,
beach cleanup costs, the costs to clean piers,
harbors, marinas, docks, and other waterfront
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areas, and the costs associated with at-sea
cleanups.

Environmental contamination from debris in the
marine environment, both onshore and in local
fish habitats, can also have significant economic
impacts.

¢ Loss in tourism was estimated to be between
$706 million and $2,977 million (in 2008 US$) as
a result of medical debris wash-ups in New Jersey
in 1988 (Ofiara and Brown 1999).

Commercial fishery revenues may
be adversely impacted due to
bycatch of target fish or shellfishin
lost nets or other types of “ghost”
fishing geatr.

4 An estimated 200,000 pounds of Dungeness
crab are killed in derelict crab pots every year in
Puget Sound, an amount worth approximately
$335,000 (June 2007). Within the European
Union, it is estimated that 1,500 demersal cod/
turbot gillnets are lost each year in the Baltic
Sea fishery, removing anywhere from 0.01 to 3.2
percent of the commercial harvest (Brown et al.
2005). Such bycatch not only reduces the standing
stock of fish or shellfish available to a fishery but
also can reduce reproductive capacity and thereby
the long-term viability of the stock.

Vessels adversely impacted by marine debris may
incur economic costs. As described earlier, marine
debris has the potential to disable vessels through
collisions, or by wrapping around propellers or
blocking intakes.

In 1992 Japan estimated their fishing industry
spent US$4.1 billion in boat repairs resulting from
damage caused by marine debris (Proceedings of
the International Conference, 2000).

In addition to property damage,
marine debris can cause lost
opportunity costs.

4 For example, fishermen can lose opportunities
to fish if they are forced to stop operations as a
result of entanglement or vessel damage incurred
from marine debris. This opportunity cost can
have a range of economic impacts on communities
dependent on fishing revenues. Additionally, it
can impose costs to locate, mark and remove
debris that could pose a hazard to navigation.





Section 5.0 Current Actions

The Marine Debris Research, Prevention, and Reduction Act mandates the Interagency Marine Debris
Coordinating Committee to report on alternatives or current actions intended to reduce, mitigate, prevent,
and control the harmful effects of marine debris. Actions described in this section come from those in the
1988 Interagency Task Force on Persistent Marine Debris Report (DOC et al., 1988), as well as other actions
that have been undertaken by a variety of IMDCC agencies, state coastal zone managers, non-governmental
organizations, and local entities over the past 20 years.

These actions are existing measures that are intended to address marine debris in the environment. Many of
these actions have been in place for years, while others are relatively new concepts recently put into practice.
As a means of organization, actions were classified into four themes:

. marine debris prevention;

. response to debris already in the marine environment;

. research and development of new methods to understand debris impacts and movement; and
. cross-theme efforts to foster coordination.

O I O

Theme 1: Prevention

Preventing the introduction of debris into the marine environment remains the most elusive component
of mitigating the impacts of marine debris. Activities intended to enhance and promote the prevention of
marine debris include robust education and outreach campaigns, development and application of appropriate
policies, and creation of appropriate incentive programs.
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5.1 Education and Outreach

Education and outreach
campaigns have been successful
ininfluencing the human behavior

that creates marine debris.

These campaigns remain necessary given the
influence of people’s attitudes and practices on
the accumulation of marine debris.

The target audience for education programs
spans the entire spectrum from schoolchildren to
seniors and people engaged in activities ranging

from leisure to professional pursuits.

Outreach campaigns, particularly those developed
in conjunction with the media and those that are
sustained for a longer period of time, have been
effective in highlighting both successes and areas
where additional work is necessary.

Education and outreach campaigns about marine
debris have been developed both by and for
multiple stakeholders. The majority have focused

on a particular target audience.

Different perceptions of marine debris by user
groups ranging from producers to transporters
to product users necessitate targeted campaigns.
In addition, national and international campaigns
provide broad information on marine debris as
a global issue and address the need to prevent
further pollution and remove debris already in the
coastal and marine environment.

Avariety of mechanisms, both specificand general,
have been employed. These included signage,
national programs, public service announcements
(PSAs), and television commercials.

¢ An example of a national outreach and
education message is the six-pack ring campaign
that increased public awareness in the late 1970s
when environmentalists began calling attention
to the problem of marine debris. The emphasis
on six-pack rings is an example of eco-activism
exemplified in John Javna’s 1990 book Fifty Simple
Things Yon Can Do to Save the Earth, in which cutting
up six-pack rings was cited as Simple Thing #2.
This book, along with extensive media attention,
brought about national awareness regarding the
need to cut six-pack rings to prevent wildlife
entanglements if the rings enter the marine
environment.

Another effective national media campaign was
the partnership between Keep America Beautiful
and the Ad Council to dramatize how litter and
other forms of pollution hurt the environment
and how individuals have the responsibility to
help protect the environment.

¢ This national media campaign began on
Earth Day, 1971, when a PSA featuring Native
American actor Chief Iron Eyes Cody and the
tagline, “People start pollution. People can stop
it,” aired for the first time. During the height of
the campaign, Keep America Beautiful reported
receiving more than 2,000 letters a month from
people wanting to join their local team. By the
end of the campaign in 1983, Keep America
Beautiful local teams had helped to reduce litter
by as much as 88 percent in 300 communities, 38
states, and several countries.





The Storm Drain Sentries Campaign, started in
1992, was another outreach effort to prevent
floatable debris from being washed down storm
drains. This campaign, which involved more
than 90 organizations and 34 states, stenciled
educational messages on almost 355,000 storm
drains in the United States and Canada by 2002.

Providing the link between
individual actions and potential
environmental impacts can be an
effective outreach method.

There is significant potential for outreach that
links prevention of marine debris with better
handling of waste, such as through increased
recycling and proper covering of waste during
transport and deposition into landfills.

Outreach activities also can facilitate the transfer
of experimental and proven measures among
stakeholders, as well as the exchange of relevant
information on best management practices.

New and innovative opportunities to prevent the
introduction of marine debris also can benefit
fromoutreach atthe early stages of developmentto
increase public awareness of these opportunities.
This has been done through state and non-profit
web sites.

¢ The State of Florida has promoted its
Monofilament (fishing line) Recovery and
Recycling Program via the internet. Federal
agencies also have developed programs to educate
employees.

4 As part of the Minerals Management Service
(MMS) marine debris awareness effort, oilfield
personnel are educated about the dangers caused
by marine debris and methods to prevent it.
MMS also encourages operators to develop waste
management plans, record trash and debris, and
conduct operations in a safe and environmentally
sound manner to prevent accidental losses of
trash and debris.
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5.2 Legislation / Regulation / Policy

Federal, state, and local governments are able to develop and implement legislation and policies to mitigate
the impacts of marine debris, prevent its introduction, and reduce the amount of debris that is already in the
marine environment. A table of existing federal authorities identifies those that explicitly state marine debris
in the authority, address sources and items that may become marine debris, or address entities that may be

impacted by marine debris (Table 2).

Table 2. Federal authorities by agency that (1) specifically mention marine debris in the authority, (2) address
sources and items that could become marine debris (e.g,, plastic, fishing gear, garbage), and (3) address entities
that may be impacted by marine debris. An X in the last column represents legislation that has any =regulatory

component. Appendix I includes detailed information on these authorities.

Authority

Explicitly states
marine debris
in the authority

Authorities that
address sources and
items that may become
marine debris

Authorities that
address entities that
may be impacted by

marine debris

Regulatory

Marine Debris
Research, Prevention
and Reduction Act, 33
U.S.C. 1951 et seq.

NOAA,
USCG

Coral Reef
Conservation Act of
2000, 16 U.S.C. 6401
et seq.

NOAA

Coastal Zone
Management Act of
1972 (P.L. 92-583; 16
U.S.C. 1451 et seq.), as
amended. (Specifically
the Reauthorization
Amendments of 1990,
16 U.S.C. 1455b)

NOAA

NOAA, EPA

Marine Plastic
Pollution Research and
Control Act 33 U.S.C.
1914 - 1915

EPA, NOAA

EPA, NOAA, USCG

Driftnet Act
Amendments of 1990,
16 U.S.C. 1826

NOAA, FWS, DOS






Authority

Explicitly states
marine debris
in the authority

Authorities that
address sources and
items that may become
marine debris

Authorities that
address entities that
may be impacted by

marine debris

Regulatory

Marine Protection,
Research and

Sanctuaries Act, 33
U.S.C. 1401-1445

EPA

Shore Protection Act,
33 U.S.C. 2603

EPA, USCG

Clean Water Act, 33
U.S.C. 1251-1385,
including 33 U.S.C.
1346(f) as amended by
Beaches Environmental
Assessment and
Coastal Health Act of
2000, Pub.L.No. 106-
284, (114 Stat. 876)

EPA, USACE

Resource Conservation
and Recovery Act, 42
U.S.C. 6901-6992k

EPA

Pollution Prevention
Act of 1990, 42 U.S.C.
13101-13109

EPA

Act to Prevent
Pollution from Ships
(APPS), 33 U.S.C.
1901 et seq. as
amended by the Marine
Plastic Pollution
Research and Control
Act

USCG

Rivers and Harbors Act
of 1899, 33 U.S.C. 401
et seq.

USACE, USCG
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Authority

Explicitly states
marine debris
in the authority

Authorities that
address sources and
items that may become
marine debris

Authorities that
address entities that
may be impacted by

marine debris

Regulatory

Amended Section 2 of
the Flood Control Act
of 1954, Sec. 208

USACE

Outer Continental
Shelf Lands Act, 43
U.S.C. 1331 et seq.
and Amendments 43
U.S.C. 1801 et seq.

MMS

Energy Policy Act of
2005, 42 U.S.C. 15801
et seq.

MMS

Magnuson-Stevens
Fishery Conservation
and Management Act,
16 U.S.C. 1801 et seq.

NOAA

NOAA

National Marine
Sanctuaries Act, 16
U.S.C. 1431 et seq.

NOAA

NOAA

National Wildlife
Refuge System
Administration Act

of 1966 & National
Wildlife Refuge
System Improvement
Act of 1997, 16 U.S.C.
668dd

FWS

Anadromous Fish
Conservation Act, 16
U.S.C. 757aet seq.

FWS

Endangered Species
Act of 1973, 16 U.S.C.
1531 et seq.

NOAA, FWS






- Authorities that Authorities that
Explicitly states o
. . . address sources and address entities that
Authority marine debris | . . Regulatory
. . items that may become | may be impacted by
in the authority . . . .
marine debris marine debris
Marine Mammal
Protection Act, 16 NOAA, MMC, X
' FWS

U.S.C. 1402

33





34

Marine debris is explicitly addressed in the arine
Debris Research, Prevention and Reduction Act
(MDRPRA), the Coral Reef Conservation Act,
Coastal Zone Management Act, and the Marine
Plastic Pollution Research and Control Act (33
US.C. 1914).

¢ MDRPRA, the act pursuant to which this
report was prepared for submittal to Congress,
is intended to help identify, determine sources
of, assess, reduce, and prevent marine debris and
its adverse impacts on the marine environment
and navigation safety. The IMDCC, originally
established under 33 U.S.C. 1914, is re-established
under the MDRPRA.

¢ The Coral Reef Conservation Act section
207(b)(3) authorizes the provision of assistance
to states for the removal of marine debris from
coral reefs to conserve living marine resources

4 Under section 309(a)(4) of the Coastal Zone
Management Act (CZMA), states are eligible to
receive grants to reduce marine debris. None of
these authorities that explicitly mention marine

debris are regulatory in nature.

Although the term “marine debris” is not used
in other regulatory contexts, federal authority
does exist for the regulation of certain items that
may be or have the potential to become marine

debris.

¢ Section 13 of the Rivers and Harbors Act
declares it unlawful to discharge refuse from
shores, wharfs, and other areas into any navigable
water and “into any tributary of any navigable
water from which the same shall loat or be washed
into such navigable water”; it also prohibits the
deposit of certain items on the banks of navigable
waters where those items are likely to washed away
(33 US.C. 407). The Rivers and Harbors Act also
gives USACE and USCG authority to respond to
marine debris large enough to pose a hazard to
navigation.

¢ The Act to Prevent Pollution from Ships or
APPS (33 US.C. 1901 et seq.), as amended by the
Marine Plastic Pollution Research and Control
Act, regulates the discharge of garbage from ships,
including section 8(a), the prohibition against the
discharge of plastic into the ocean or navigable
waters (33 U.S.C. 1907(a)).

¢ Dumping of waste at sea is regulated under
Title 1 of the Marine Protection, Research, and
Sanctuaries Act (33 US.C. 1411-1421).

4 Transportation and reception of municipal and
commercial wastes in coastal waters is regulated
under the Shore Protection Act.

Authorities like the Clean Water Act, Resource
Conservation and Recovery Act (RCRA), and
the Pollution Prevention Act of 1990 do not
specifically state marine debris but include
standards applicable to the control of land-based
sources of marine debris.

4 Although the term is not explicitly used, marine
debris is a focus of section 406(f) of the Clean
Water Act. Section 406(f), as amended by the
Beaches Environmental Assessment and Coastal
Health Act of 2000, directs EPA to provide
technicalassistance to statesandlocal governments
for the assessment and monitoring of floatable
material, which is a term used interchangeably with
marine debris in EPA’s guidance document that
resulted from this section of the Clean Water Act.





¢ The Pollution Prevention Act, unlike the Clean
Water Act and RCRA, is not a regulatory statute
in that it does not impose obligations on non-
federal entities.

Several of these federal prevention or reduction
statutes are administered by states with federal
authorization, such as the CZMA grant
activities, the Coastal Zone Act Reauthorization
Amendments of 1990 related to coastal non-
point sources of pollution, the RCRA solid waste
management programs, and the Clean Water Act
discharge permitting program.

4 Other examples of state and local activity
include but are not limited to the enforcement of
litter laws, state fishery regulation, derelict vessels,
waste regulation, beach ordinances, and fees and
prohibitions related to certain items which may
become marine debris.

As requirements and practices may change from
locality to locality, the potential for variation
creates a greater need for federal, state and
local coordination if efforts to prevent and
reduce marine debris are to be consistent and
viable. Currently, there is no comprehensive
understanding of all state authorities relating to
marine debris and items that may become marine

debris.

There are a number of pieces of federal legislation
with indirect linkages to marine debris that address
entities that may be impacted by marine debris.

4 For example, the ESA could be used to
address marine debris through recovery plans
for endangered species. This was used for monk
seals, for which the plan states “continuing actions
to remove marine debris and reduce mortality of
seals due to entanglement” (DOC 2007).

In addition, under the Magnuson-Stevens Fishery
Conservation and Management Act, which
governs fishery management, Regional Fishery
Management Councils and the National Marine
Fisheries Service have implemented fishery
management measures that address the issue of
ghost fishing, either by reducing the potential for
it or by mitigating the harm it may cause to living

marine resources.

4 Several fisheries that use pots or fish traps
are required to have escape mechanisms and
biodegradable panels to reduce the potential of
ghost fishing if gear becomes derelict. A review
of the legislation in Table 2 reveals a diverse set
of mandates that incorporate some regulatory
requirements. Evaluating these authorities can
demonstrate a number of areas where agencies
can work together and review these authorities
to determine whether any of these may provide
opportunities for combating marine debris and its
impacts to marine resources. A more detailed list
of these legal authorities and how they relate to
marine debris are listed in Appendix I.

5.3 Incentive Programs

Incentive programs provide unique motivation for
stakeholders to engage in addressing the impacts
of marine debris. These programs, however, are
not stand-alone and typically are implemented in
conjunction with other prevention efforts.

Incentives, such as implementation of a deposit-
free or deposit-refund framework in port reception
facilities, may enhance waste management
practices by ports and reduce incentives for vessels
to dump waste at sea (Georgakellos 2007).
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¢ NOAA, the National Fish and Wildlife
Foundation, and Covanta Energy Corporation
created in 2007 a partnership program called
Fishing for Energy to reduce the amount of
unused fishing gear in the community and marine
environment. The project provides a place for
the fishing community to dispose at no cost any
old or derelict fishing gear recovered while at sea.
This program eases the burden on fishermen
caused by the high costs associated with disposing
of old fishing gear in a landfill. The project is

modeled on a successful waste for energy multi-
partner project in Hawaii.

Another form of incentive programs targets
marinas and encourages these marinas to advocate
environmental friendly practices. In the United
States and abroad, green marina programs have
been seen as a voluntary, incentive-based method
for decreasing the environmental impact of
marinas and watercraft.

¢ For example, a public-private partnership
between the National Park Service (NPS) and
the District of Columbia was initiated to assist
marina and boatyard owners, operators, and
concessionaires in voluntary stewardship (NPS

2001).

¢ The Maryland Department of Natural
Resources (2002) similarly developed a Clean
Marina Initiative for marina operators. The
Blue Flag Programme, based in Europe, certifies

marinas and beaches as sustainable.

4 The US. Department of Transportation (2002)
reported that a typical one-week cruise ship
voyage generates approximately 210,000 gallons
of sewage, one million gallons of graywater (from
sinks, showers, and laundry), over 130 gallons of
hazardous waste, over seven metric tons of solid
waste, and 25,000 gallons of oily bilge water.

4 To encourage a reduction in some of these
wastes, the international operational company
Registro Italiano Navale Group (RINA) has
developed the “Green Star Design” program
which is awarded to ships that address
requirements found in MARPOL Annex I, IV,
V, and VI. Although these requirements and
incentives address more than just marine debris,
this program demonstrates a possible approach
to vessel-based incentive programs.

Incentive programs for passengers on cruise ships
and other vessels may encourage citizens to report
illegal activities and act as “whistle blowers.”
Under the Act to Prevent Pollution from Ships,
people who provide information leading to a
conviction may be rewarded up to one half of
any resulting fine amount.

¢ In a 1993 case against Princess Cruises,
individuals who videotaped and reported the
illegal dumping of plastic garbage bags were
awarded half of the $500,000 fine.

Initiatives designed and implemented
by states have proven effective in
mitigating marine debris.

4 The Washington State Department of Fish
and Wildlife operates the “Derelict Fishing Gear
Removal Project,” in which mariners report
derelict fishing gear online or via telephone. The
Project’s “no fault” approach is focused on





removing lost and abandoned fishing gear, not on
assessing blame.

Incentive programs may also address prevention
onland. A September 2007 New York Times article

reported -

100,000,000,000
plastic bags are used by Americans

...an  estimated

annually.

Discarded plastic bags are prone to being
transported into the marine environment by wind
and stream runoff. These bags also are difficult
to recycle and take an estimated 12 million barrels
of oil to produce (New York Times 2007).

¢ Concerned civic organizations in Southern
California banded together to promote a “Day
Without a Bag,” a program that leveraged public
and private support to encourage consumer use
of reusable bags. Stores donated reusable bags
and offered discounts and rebates to reusable bag
users; 22 local governments designated December
20, 2007 as a day without a bag,

¢ By leveraging the support of private business
and local government, these NGOs were able to
directly reach consumers and spread awareness
of the link between consumer activity and marine

debris.

Theme 2: Response to
Debris Already in the Marine
Environment

Responding to debris already present in the
marine environment remains a component of an
overall strategy to mitigate marine debris impacts.
Total prevention of all debris entering the marine
environment is a long-term goal, but until that
goal has been attained, it remains necessary
to develop appropriate response strategies
and actions for existing debris. Such response
activities include nearshore and at-sea cleanups,
as well as enforcement of existing environmental
laws pertinent to marine debris.

5.4 Enforcement

The primary agencies responsible for enforcement
of laws relevant to marine debris are:

1. the USCG;

2. the NOAA Office for LLaw Enforcement;

3. the MMS’ Outer Continental Shelf (OCS)
Civil/Criminal Penalties Program;

4. the EPA Office of Enforcement and
Compliance Assurance; and

5. the United States Department of Justice
(DOJ), Environment & Natural Resources
Division (ENRD).

Enforcement of illegal dumping and discharge
of trash or debris into waterways and marine
environments begins when a responsible
government official identifies an actual or potential
violation of applicable environmental laws, such
as the Clean Water Act, the Marine Protection,
Research, and Sanctuaries Act, the Act to Prevent
Pollution from Ships, the Marine Sanctuaries Act,
ot other applicable laws.

Violations may come to the attention of
government officials in a variety of ways: a
government official may witness a violation;
a violator may report its own violation; or a
concerned citizen may report a violation to
government officials.

¢ The USCG performs inspections for
compliance with MARPOL Annex V and United
States regulations. Marine Inspectors inspect
United States commercial vessels annually and
examine foreign vessels through the Port State
Control program.

In 2006, the USCG performed
MARPOL Annex V examinations
onboard over 15,000 commercial

vessels (US and foreign).

4 The pollution prevention verifications include
a review of vessel waste management systems
and inspection of the ship to verify compliance.
In addition, smaller vessels, including recreational
and commercial fishing vessels that are required
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by law to be inspected, are subject to random
“at sea” boardings where compliance is verified.
Coast Guard enforcement boardings, including
domestic fisheries boardings, boardings within
marine sanctuaries, and recreational boating
safety boardings, allow the USCG to do its
part in ensuring compliance within fishing and
recreational boating communities.

The USCG enforces MARPOL Annex V
obligations  implemented  domestically by
verifying that certain domestic waterfront
facilities maintain the capability of receiving
garbage and waste from oceangoing ships during
annual facility inspections and harbor patrol spot
checks. Ports and terminals, must comply with
MARPOL Annex V under the criteria established
for reception facilities for Garbage in 33 C.ER.
Subpart D. For ports and terminals described in
33 C.FR. 158.135, operation is conditioned upon
meeting the requirements of a USCG issued
Certificate of Adequacy.

¢ The USCG pursues various enforcement
actions for MARPOL Annex V non-compliance,
including written warnings, imposition of
monetary civil penalties, and referral of cases to
the DOJ for criminal prosecution or civil judicial
enforcement action. Many pollution violation
penalties are imposed through the USCG’s civil
penalty and Notice of Violation process, which
in essence allows the USCG to write tickets for
violations. In addition, the USCG may seek to
suspend or revoke merchant mariners’ credentials
for willful or negligent acts associated with
violations of MARPOL or APPS. For the most
serious cases, the USCG refers violations to the
Department of Justice for prosecution.

The NOAA Office for Law Enforcement brings
both administrative and civil enforcement actions
and has the authority to enforce numerous statutes
and treaties relevant to the protection of marine
resources.

To assure safe and environmentally sound
operations on the OCS, MMS inspects all facilities
under its jurisdiction and enforces its regulations
through warnings, component and facility shut-
ins, and a Civil and Criminal Penalties Program.

More than 600 civil penalties were collected
between 1990 and 2006.

EPA’s Office of Enforcement and Compliance
Assurance and EPA Regional offices often
initiate referrals of violations under statutes
administered by EPA for subsequent civil or
criminal enforcement.

Judicial enforcement of the environmental
violations is led, in the civil and criminal contexts,
by the DOJ. Cases referred by agencies such as
EPA, NOAA and USCG are generally handled
by the ENRD working with the US. Attorneys’
offices. For example, in 2006, ENRD brought
a civil suit on behalf of NOAA seeking
compensation for natural resources damages to
the Monterey Bay National Marine Sanctuary
sustained as a result of the defendant’s loss of
15 shipping containers. In settling this case, the
defendant agreed to pay $3.25 million to provide
compensatory restoration for damages to the
Monterey Bay National Marine Sanctuary.

ENRD also prosecutes criminal violations of
environmental laws regarding releases of garbage
into marine waters.

¢ In March 2006, a company entered a plea
agreement with the United States Attorney’s
Office for the District of New Jersey. The
charged company agreed to pay a $5 million
criminal fine and make a $1.5 million community
service payment to the FWS for violations of the
Act to Prevent Pollution for Ships involving both
illegal discharges of garbage and oil.

¢ ENRD prosecuted violations of the Act to
Prevent Pollution from Ships and the Ocean
Dumping Act in the Federal District Court for
the District of Columbia. The defendant was
found guilty by a jury for instructing employees
under his supervision to dump ‘“hundreds” of
plastic bags containing asbestos into the ocean.
The company pled guilty and was sentenced in
March 1998 to pay a $250,000 fine.





5.5 Cleanups

Many different types of cleanup activities are
undertaken to reduce the quantity and impacts
of marine debris. Local beach cleanups tend to
receive the most media attention, as the public

is generally involved. Activities may include the
International Coastal Cleanup (ICC), community
beach cleanups, or other local efforts.

Various types of cleanups are
necessary in both the coastal regions
and the open ocean for complete
marine debris removal to be
effective in the short and long term.

The majority of beach cleanups are facilitated by
international and local non-profit organizations.
Beach cleanups are generally driven by
community involvement and contribute to the
education and understanding of marine debris
issues.

During the 2006 ICC, Ocean Conservancy
organized over 350,000 volunteers globally,
cleaning 3,175 metric tons of trash from over

30,000 miles of shoreline (Ocean Conservancy
2000). Since ICC’s inception in 1986, ICC
activities around the wotld have collected 52,617
metric tons of debris (Ocean Conservancy
2007). The ICC is funded by several federal

agencies.

¢ Other initiatives, including the Adopt-A-
Beach program sponsored by the California
Coastal Commission, similarly engage
communities for cleanups on a local level.

Beach cleanups are also led by federal agencies
such as the U.S. Fish and Wildlife Service, which

has coordinated all-volunteer beach cleanups in
the Hawaiian Islands and Midway Atoll National
Wildlife Refuges since 1990.

Federal and non-federal partners
initiate and participate in cleanups
at sea.

Two significant distinctions between at-sea and
beach cleanups are the scale of the debris removed
and the remote locations where removal occurs.
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¢ Over a ten-year period, an at-sea removal
campaign led by NOAA and partners including
USCG in the Northwestern Hawaiian Islands
has proven to be beneficial, but it is also costly
to operate and requires extensive coordination
among project partners. The debris is often larger
(a conglomerate of derelict fishing nets versus
plastic bottle caps) and at greater depths, which
necessitates trained vessel operators and removal
experts. Underwater marine debris removal efforts
involve federal partnerships.

¢ Pollowing the devastation resulting from
Hurricane Katrina along the Gulf of Mexico
coast, the US. Army Corps of Engineers
(USACE) requested assistance from USCG
to oversee the removal of submerged marine
debris in navigational channels and nearshore
environments.

¢ NOAA received supplemental funds to conduct
side scan sonar to locate debris, and estimate its
size, depth and the overall debris density. To
access this underwater debris, USCG contractors

used cranes tethered to a barge for spot removal
(NOAA 2007a).

¢ Oil and gas infrastructures that were damaged
or destroyed in the 2005 hurricane season are
being addressed by MMS and industry. Obsolete
platforms may have alternate uses as artificial
reefs through the Rigs-to-Reefs Program, which
provides habitat to marine life and is an alternative
to onshore disposal.

Removal operations of submerged
marine debris may necessitate the use
of specially trained divers.

¢ To address this need, organizations such
as the Northwest Straits Commission (NSC)
have offered targeted diver training programs,
conducting six classes and training 53 divers from
2002 to 2007 (NSC 2007).

Harbors are unique repositories of marine debris
given the confluence of vessel traffic, recreational
activities, and shoreline businesses.

¢ An example of an effective strategy to mitigate
existing marine debris in harbors is the partnership
of federal agencies with non-profit organizations
to assess and remove debris in New Bedford
Harbor, Massachusetts.

¢ Another partnership is the Boston Harbor
Association (BHA), which developed a marine
debris mitigation initiative that brought together
public and private organizations and has removed
more than 200 short tons of marine debris since
2000 (BHA 2007). In addition, many harbors
use skimmer boats to collect debris on a regular
basis.

Finally, many areas have watershed cleanups that
are aimed at keeping parks, creeks, and rivers
clean. These cleanups can remove materials from
land-based sources that might otherwise become
marine debrtis.

¢ For example, the Anacostia Watershed Society
hosts an annual trash cleanup of the watershed,
located in eastern Washington, DC.

¢ At a national level, the National River Cleanup,
sponsored by American Rivers has removed
more than 907 metric tons of litter and debris
from 100,000 miles of waterways, since its launch
in 1991, and has involved more than 600,000
volunteers (American Rivers 2007).

Theme 3: Research and
Developement

Since distribution of the 1988 Interagency Report
that provided guidance regarding research focus
areas, studies of sources and impacts of marine
debris have continued. In order to maintain a
thorough understanding of the marine debris
issue, research must also focus on the impact of
persistent materials on the marine environment
and the development of new technologies for
prevention and removal.





5.6 Research

Although marine debris research to date has not
been able to provide a sufficiently comprehensive
description of sources, movement, or impacts
of marine debris, substantial advances have been
made in our understanding of marine debris in
recent years. Some of these advances likely relate
to the increase in federal funding for marine
debris research in recent years, while others reflect
investment by other organizations or the fruition
of long-term studies.

¢ The NOAA Marine Debris Program was
established in 2005. This program has provided
additional new funds for marine debris research
projects on topics ranging from sources and
composition of marine debris to impacts and
approaches to mitigating those impacts through
removal of debris or other approaches. Research,
while focused on national concerns, is frequently
conducted at a local level, such as in Puget
Sound, Alaska, and Hawaii, in an effort to better
understand geographic nuances.

¢ The benefit of research partnerships is
demonstrated by the National Fish and Wildlife
Foundation, NOAA, FWS, and Dow Chemical,
who are working collaboratively to develop a
scientific protocol in the Papahanaumokuakea

Marine National Monument for cataloguing
plastic marine debris. The goal of the project is
to determine sources of plastic debris.

The National Marine Debris
Monitoring Program (NMDMP) 1s a
key example of recent marine debris
research efforts.

NMDMP was developed by Ocean Conservancy,
through support from EPA, to standardize marine
debris data collection and assess marine debris
sources and trends in the United States.

¢ NMDMP used trained volunteers to conduct
monthly marine debris surveys on designated
beaches over a five-year period. The volunteers
were responsible for identifying and recording the
number of land-based, ocean-based, and general
source items (i.e., items that originate on land or
at sea) collected at each beach.

¢ The NMDMP Report indicates that
approximately 49 percent of the marine debris
items collected nationally during the study
originated from land-based sources, 18 percent
from ocean-based sources, and 33 percent from
general sources (Sheavly 2007).

4 The Report also indicates that there was no
significant change in the total amount of debris
collected over the five-year study period.

Better
movement and deposition of marine

understanding  of  the

debris has been gained through

studies in specific regions.

An improved understanding of the factors
that influence marine debris distribution and
deposition will improve the ability to predict
which geographic regions are likely to accumulate
marine debris under various conditions, as well
as the likely rates of accumulation and residence
time of debris in various regions of the ocean
(e.g,, the North Pacific Gyre).
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¢ The Papahanaumokuakea Marine National
Monument released information that indicates
that marine debris deposition rates are higher
during El Nifio events than during normal years
or LLa Nina events (Morishige et al. 2007).

4 Marine debris dispersal models for the Gulf of
Mexico can predict specific areas that are likely
to accumulate debris following extreme weather
events (NOAA 2007a). The development and
use of these models may improve planning
and response efforts to mitigate marine debris
following extreme weather events.

A variety of studies have focused on the impacts
of marine debris on specific habitats (e.g,, coral
reefs) or species (e.g., seabirds). In addition to
funding research projects, some federal agencies
have improved their operational ability to study
and mitigate the impacts of marine debris.

¢ For example, NOAA is integrating training
on the collection of marine debris data and
assessment of impacts into ongoing training
programs for the shoreline cleanup and assessment
technique (SCAT), which historically has focused
on shoreline oil spill responses.

5.7 Technology Development

Building upon the information gathered from
research, development of new technologies
may allow significant reductions in the impacts,
longevity, and dispersal of marine debris. In
particular, technology development in the fields
of biodegradable materials, combined sewer and
separate storm sewer systems, and debris location
and removal equipment may help reduce the
introduction and persistence of marine debris.

Development of new technologies
for studying and monitoring marine
debris will provide opportunities for
improved data collection and better
understanding of marine debris and
its impacts.

Technologies such as rot cord—a biodegradable
cord designed to degrade in the marine
environment and allow trapped animals to escape
from a derelict trap, pot, or creel—can make
lost gear less harmful by reducing the duration
of time that the gear can continue ghost fishing,
However, in some fisheries rot cord has not
been required and in others the rot cord was not
properly implemented on the gear.

4 In Puget Sound where rot cord is required on
crab pots, the Northwest Straits Commission
is reaching out to educate commercial and
recreational fishermen on proper installation of
rot cord.

To mitigate the effects of combined sewer
overflow and discharges from separate storm
sewer systems, development and implementation
of new technologies are needed.

4 To address the problems of an aging sewer
system, the Department of Justice, representing
the EPA, reached an agreement in July 2007 with
the City of San Diego to improve the city’s aging
infrastructure; the City agreed to spend $1 billion
over the following six years on new monitoring
and sewage system replacement technologies
(DOJ 2007).

4 In September 2007, EPA agreed to work with
the City of Muscatine, Iowa, to develop two
separate systems over the next 15 years: one for

stormwater and one for sanitary sewage (EPA
2007).

¢ Combined sewer systems serve roughly 772
communities containing about 40 million people
in the United States (EPA 2002b). Another 6,000
communities, serving more than 150 million
people, are served by separate storm sewer
systems permitted under Clean Water Act permits
(EPA 2008).

Investments in new or improved
infrastructure will be necessary to
further identify and address the
sources of marine debris.





Marine debris removal is a non-trivial task,
particularly for large items. Removing fishing
gear, whether commercial or recreational, is
dangerous to the people doing it. On land, gear
is heavy and difficult to move. Underwater, lost
gear poses a high entanglement risk to divers. To
lessen the impact to those removing debris and
to the local habitat, removal techniques would
benefit from advances in technology. In addition,
these advances in technology could lead to easier

and increased removal efforts.

New technologies developed for
multiple applications have also
been applied to study marine debris
movement.

In recent years, satellite imagery and Unmanned
Aerial System technology have been used to
identify convergence zones that concentrate
floating marine debris in the ocean.

¢ These studies have initially focused on the
convergence zone that influences the delivery
of marine debris to the Northwestern Hawaiian
Islands (Pichel et al. 2007), which accumulate an
estimated 52 metric tons of marine debris annually
(Dameron et al. 2007). These technologies intend
to facilitate the location and removal of debris

before it comes into contact with sensitive habitat
areas, such as coral reefs.

Theme 4: Cross-theme
Efforts to Foster
Coordination

The coordination of efforts to address marine
debris issues among federal agencies and
between those agencies and other involved
parties (e.g., state and local governments, tribal
governments, environmental non-governmental
organizations, and various industries) is a key
requirement for ensuring that the other thematic
components (prevention, response, and research
and development) are fully implemented. Such
coordination comprises portions of the three
aforementioned themes, but does not fit solely
within them. Thus, coordination is discussed
here as a “cross-theme” effort.

5.8 Fostering Coordination

Despite Congressional mandates and binding
legislation, federal agencies cannot manage
marine debris single-handedly. State and local
partnerships, non-governmental efforts, and
volunteer commitment must be coordinated to
reach collective goals.

Federal coordination 18
necessary to leverage all agency
capabilities domestically as well as
internationally.

The IMDCC is currently responsible for
coordinating a comprehensive program of
marine debris research and activities among
federal agencies, in cooperation and coordination
with non-governmental organizations, industry,
universities, and research institutions, states,
Indian tribes, and other nations, as appropriate.





44

The IMDCC also ensures the coordination of
federal agency marine debris activities both
nationally and internationally, and recommends
research  priorities, monitoring techniques,
educational programs, and regulatory action.

Cross-agency collaboration between
tederal, state, and local partners
allows for leveraging to maximize the
use of available resources to address
marine debris issues.

¢ USCG and NOAA work with state and local
partners in Hawaii to remove debris in the remote
NWHI.

4 MMS works with industry to develop standards
and practices to improve platform survivability
and rig station keeping during hurricanes; some
standards and practices have already been
incorporated into regulations.

4 In Broward County, Florida, federal, state, and

local governments leveraged resources to remove
derelict tires that were dumped during the 1970s
in hopes of creating artificial reefs. Through the
Department of Defense’s Innovative Readiness
Training (IRT), US. Navy divers partner with
ocean resource agencies to remove derelict debris
while enhancing their own field training;

4 Numerous regional meetings and conferences
have been convened to foster coordination in
mitigating marine debris.

4 In January 2004, the Asia-Pacific Economic
Cooperation convened a regional seminar in
Hawnaii on derelict fishing gear and marine debris,
affirming the need to mitigate the impacts of

marine debris through action at global, national,
and regional levels (APEC 2004).

¢ The Department of State and NOAA co-
hosted a workshop in the Caribbean in July 2007
to facilitate discussions on derelict fishing gear
and any potential impacts it may be having on the
wider Caribbean.

¢ In April 2008, the NOAA Marine Debris
Program hosted a National Marine Debris
Information Forum bringing together over 50
researchers from around the nation to present their
marine debris projects to other scientists, federal
agencies, state, non-government organizations
and other interested persons.

¢ In order to improve monitoring and
assessment of marine debris, the United Nations
Environment Program (UNEP) and UNESCO/
Intergovernmental Oceanographic Commission
(IOC) have launched a project to develop global
guidelines for the standardization of survey and
monitoring of marine debris.

4 In addition, an ongoing review of MARPOL
Annex V by the International Maritime
Organization (IMO), in consultation with
relevant organizations and bodies, is assessing its
effectiveness in addressing sea-based sources of
marine debris. The aim is to complete the review
by autumn 2008 (IMO 2007).





Section 6.0 Recommendations

The Interagency Marine Debris Coordinating Committee (IMDCC) presents recommendations intended
to guide the Federal government’s strategies with respect to the problems of persistent marine debris.
These recommendations are designed to be broad in scope, with the intention that federal agencies work
collaboratively through the IMDCC to develop more detailed priorities and an action plan to implement
these recommendations. In addition to having a federal-level focus, these recommendations attempt to
address the different agency mandates and policies associated with issues related to marine debris reduction
and prevention. These recommendations do not presuppose increased budgets for any specific agencies or
programs, but the implementation of many of these recommendations will likely depend on support from
new resources to adequately assess and address the complex problem of marine debris. They are written to
allow individual agencies discretion in allocating their own resources to implement the recommendations,
though the underlying goal is to enhance interagency cooperation through the activities of the IMDCC.

These recommendations also encourage agencies to increase their efforts to reduce current marine debris,
prevent future marine debris, and mitigate the impacts of marine debris on navigation, human health and safety,
the economy, habitats, and species. While the recommendations are general in nature, individual agencies are
expected to lead coordinated efforts and work together to enhance and develop existing capacities so that
individual agency efforts can work to address collective needs, threats, and challenges. Federal agencies are
further encouraged to enhance their efforts to provide technical and educational materials to state, local,
tribal and non-governmental entities (including industries, environmental non-governmental organizations,
councils, academia, and the general public).

These recommendations address all the specific marine debris types and sources as described in Section 3,
including debris from land-based and ocean-based sources. The term “marine debris” is used throughout
these recommendations to encompass marine debris from all sources as well as items of terrestrial debris that
are likely to become marine debris as a result of common transport (e.g., by terrestrial waterways, wave action
along shorelines, or wind).
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Theme 1: Prevention

6.1 Education and Outreach

6.1.1: Federal agencies should demonstrate leadership by distributing educational materials to
personnel on the sources and impacts of marine debris as well as methods for prevention, with the
goal of reducing the federal contribution to marine debris.

6.1.2: Federal agencies should support public awareness campaigns by providing technical expertise
and educational materials and by encouraging private sector participation, when appropriate. These
campaigns may target specific threats and audiences to address the diversity of the marine debris
issue.

6.1.3: Federal agencies should engage and partner with state, local, tribal and non-governmental
entities to support coordinated events, such as Earth Day, the International Coastal Cleanup, and other
activities that have relevance to marine debris. These events should include nationwide educational
and media outreach efforts to enhance awareness of sources and impacts of marine debris and to
provide recommendations regarding specific actions that can be taken to prevent or reduce marine

debris.

6.2 Legislation / Regulation / Policy

6.2.1: The IMDCC should review the findings from the National Academy of Sciences (NAS) study
that will assess the effectiveness of international and national measures to prevent and reduce marine
debris and its impacts, and federal agencies should take action, as appropriate.

6.2.2: TFederal agencies should seek ways to strengthen and enhance their ability to fulfill both
regulatory and non-regulatory mandates for marine debris prevention, where appropriate. Table 2,
which lists federal marine debris related authorities, may be used for review and assessment of existing
authorities.

6.2.3: The IMDCC should coordinate a correspondence group of state, local, and tribal governments
to determine the marine debris—related authorities and policies at those levels, including both those
that address land-based sources of marine debris and those that address ocean-based sources. The
correspondence group will be an important component in the IMDCC’s gap analysis of regulatory
and non-regulatory authorities that can be used to promote marine debris prevention.

6.2.4: Federal agencies, coordinating through the IMDCC, should review existing international policies
and strategies regarding marine debris from both land-based and ocean-based sources, and develop a
white paper outlining possible policies or actions for consideration by the United States.

6.3 Incentive Programs

6.3.1: Federal agencies should support voluntary, incentive-based programs that encourage communities
to adopt environmentally responsible practices. Examples may include Heal the Bay’s “A Day Without
a Bag” Program (a southern California non-profit organization) and the Clean Marina Program, an
initiative involving federal agencies and state governments.





6.3.2: Federal agencies should work with state, local, tribal, and non-governmental entities to develop
efficient recycling incentive programs for municipalities or appropriate venues.

6.3.3: Federal agencies, where appropriate, should evaluate methods by which users of products that
contribute significantly to marine debris can be given an incentive to select environmentally friendly
alternatives or improve use of recycling infrastructure. Such incentive programs or pilot projects
should include regular monitoring and evaluation of their effectiveness.

Theme 2: Response to Debris Already in the
Marine Environment

6.4 Enforcement

6.4.1: TFederal agencies should continue to review enforcement authorities regarding marine debris
and items that may become marine debris, enhance the effective use of those authorities as needed
and appropriate, and ensure a coordinated approach to enforcement of relevant authorities.

6.4.2: In appropriate cases, federal agencies should refer violations of federal law, such as the Act
to Prevent Pollution from Ships, Clean Water Act, and Ocean Dumping Act, to the Environment
and Natural Resources Division of the US. Department of Justice for civil or criminal enforcement
action.

6.5 Cleanups

6.5.1: Federal agencies should work together and contribute to coordinated removal efforts of marine
debris and items that can become marine debris in areas under federal jurisdiction, with priority given
to heavily impacted areas.

6.5.2: Federal agencies should examine how existing programs can be targeted to support difficult
marine debtis removal efforts.

6.5.3: Federal agencies should partner with state, local, tribal, and non-governmental entities to
continue to support and conduct cleanup efforts.

Theme 3: Research and Development

6.6 Research

6.6.1: Federal agencies, coordinating through the IMDCC, should sponsor and conduct research to
characterize the nature of marine debris and further investigate reducing, mitigating, preventing, and
controlling marine debris and assessing its impacts, with a particular focus on developing cost-benefit
analyses for these actions.

6.6.2: Federal agencies, cooperating through the IMDCC, should improve efforts to monitor marine
debris, including shoreline, floating, and submerged debris, using lessons learned from previous
federally funded monitoring efforts.





6.6.3: The IMDCC should convene a special session at least once a year to share and discuss the
latest research findings on marine debris, with summaries and identified gaps to be passed to the
Subcommittee on Integrated Management of Ocean Resources (SIMOR) and the Joint Subcommittee
on Ocean Science and Technology (JSOST).

6.6.4: TFederal agencies, coordinating through the IMDCC, should sponsor and conduct research
regarding the attitudes and practices of users of products that contribute to marine debris. In
particular, such research should (a) investigate the willingness to alter attitudes and practices in a
manner that would reduce marine debris; (b) identify preferences with regard to potential incentive
programs and which types of incentives are most likely to produce positive responses; and (c) develop
and test incentive programs intended to alter attitudes and/or practices among users of products that
contribute to marine debris.

6.7 Technology Development

6.7.1: TFederal agencies should partner with state, local, tribal, and non-governmental entities to
encourage the development of specific technologies that could prevent or reduce the amount of debris
entering the marine environment or that could mitigate the impacts of marine debris on navigation,
human health and safety, the economy, habitats, and species.

6.7.2: Federal agencies should support research, technology development, and use of materials that
will not persist in the marine environment.

Theme 4: Cross-theme Efforts to Foster Coordination

6.8 Fostering Coordination

6.8.1: TFederal agencies should help sponsor and participate in workshops, conferences, and lectures
that address issues related to marine debris and sources of marine debris to encourage the exchange
of information that can inform the development of guidelines and implementation of actions to
mitigate marine debris impacts.

6.8.2: TFederal agencies should participate in ongoing international activities to mitigate the impacts
and reduce the amount of marine debris. Federal agencies also should support efforts to increase the
awareness of such international marine debris efforts and encourage participation of other nations
and international organizations in those efforts, as well as consider options for new international
activities and initiatives to mitigate the impacts and reduce the amount of marine debris.

6.8.3: The IMDCC should serve as a central point for coordination of federal efforts to develop new
policies, strengthen existing policies, identify new research topics or projects, and address requests
from Congress for specific information or actions related to marine debris.

6.8.4: Federal agencies should pursue partnerships, as appropriate, with non-governmental entities
to develop, promote, and implement strategies for preventing, reducing, or mitigating the impacts of
marine debris.
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INTERAGENCY REPORT ON MARINE DEBRIS SOURCES, IMPACTS, STRATEGIES & RECOMMENDATIONS

Marine Debris Re-

search, Prevention
and Reduction
Act, 33 U.S.C.
1951 et seq.

Detailed Description of Authorities as related to Marine Debris

Establishes a Marine Debris Program within NOAA to
conduct research, monitoring, prevention, and reduction

activities.

Under the Act, the Coast Guard and NOAA will define
Marine Debris, in consultation with the Interagency
Committee, for the purposes of this Act. This definition

will be utilized for the purposes of this report.

In addition, the Act requires the Coast Guard to obtain
areport from the National Research Council on the
effectiveness of international and domestic measures to

prevent and reduce marine debris and its impact.

In fulfillment of the Act, the Coast Guard will maintain

its voluntary reporting program, report damage to vessels
and disruption to navigation caused by marine debris

and increase international cooperation to reduce marine
debris. The Act also required the Coast Guard to submit to
Congress a report evaluating the Coast Guard’s progress

on these initiatives.

Reactivates the Interagency Committee (originally
established by MPPRCA 1987) and designated NOAA

as chairperson. NOAA thereafter appointed EPA as
co-chair. The Act requires the Committee to provide a
report identifying the sources of marine debris, its impact,
costs, and recommendations. Progress reports from the
Committee will be submitted to Congress not later than
three years after the enactment of the Act, and every two

years thereafter.

NOAA, USCG






Coral Reef
Conservation Act
of 2000, 16 U.S.C.
6401 et seq.

Requires NOAA to provide assistance through grant
programs to states in removing abandoned fishing gear,
marine debris, and abandoned vessels from coral reefs to

conserve living marine resources.

NOAA

Coastal Zone
Management
Act of 1972
(P.L. 92-583; 16
U.S.C. 1451 et
seq.), as amended.
(Specifically the
Reauthorization
Amendments of
1990, 16 U.S.C.
1455b)

Provides for management of the nation’s coastal
resources through the development of state coastal zone
management programs and National Estuarine Research

Reserves.

Under section 309 of the act, states are eligible to receive
grants for “reducing marine debris entering the Nation’s
coastal and ocean environment by managing uses and

activities that contribute to the entry of such debris.”

Under the Reauthorization Amendments of 1990 16
U.S.C. 1455b, it encourages states with federally
approved coastal zone management programs to
prepare and submit a Coastal Nonpoint Pollution
Control Program for approval by NOAA and the
EPA. The purpose of the program is to develop
and implement management measures for nonpoint
source pollution to restore and protect coastal

waters.

NOAA, EPA

Marine Plastic
Pollution Research
and Control
Act33U.S.C.
1914-1915

The Secretary of Commerce (NOAA) shall establish a
Marine Debris Coordinating Committee. NOAA will
serve as the Chairperson of the Committee; the Commit-
tee shall meet at least twice a year to provide a forum

to ensure the coordination of national and international
research, monitoring, education, and regulatory actions

addressing the persistent marine debris problem.

Monitoring - The Secretary of Commerce, acting through
the Administrator of the NOAA, in cooperation with the
Administrator of the EPA, shall utilize the marine debris
data derived under title V of the Marine Protection,
Research, and Sanctuaries Act of 1972 (33 U.S.C. 2801
et seq.) to assist the Committee in ensuring coordination
of research, monitoring, education and regulatory actions;
and the United States Coast Guard in assessing the effec-
tiveness of this Act and the Act to Prevent Pollution from
Ships [33 U.S.C. 1901 et seq.] in ensuring compliance

under section 1913 of this title.

The Administrator of the NOAA and the
Administrator of the EPA shall jointly commence
and thereafter conduct a public outreach program to
educate the public (including recreational boaters,
fishermen, and other users of the marine environ-
ment) regarding the harmful effects of plastic
pollution; the need to reduce such pollution; the
need to recycle plastic materials; the need to reduce
the quantity of plastic debris in the marine environ-
ment; and the requirements under this Act and the
Act to Prevent Pollution from Ships with respect

to ships and ports, and the authority of citizens to
report violations of this Act and the Act to Prevent

Pollution from Ships.

Calls for Citizen Pollution Patrols as a joint respon-
sibility of NOAA, Coast Guard and EPA, and public

outreach and citizen awards for reported violations.

Required the Administrator of EPA, in consultation
with Secretary of Commerce, to study the adverse
effects of improper disposal of plastic articles on
the environment and waste disposal, and the various
methods to reduce or eliminate such adverse effects

(42 U.S.C. 6981 note).

NOAA, EPA,
USCG
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Act,33U.S.C.
2601-2609

Driftnet Act The Driftnet Act directs the Secretary of the NOAA, FWS,
Amendments of Interior (FWS), in cooperation with the Secretary DOS
1990, 16 U.S.C. of Commerce (NOAA) and the Secretary of State,
1826 to provide information on the impacts of large-scale
driftnet fisheries on seabirds in the North Pacific
Ocean. Requires Commerce to collect statistical in-
formation on number of US marine resources Killed,
retrieved, discarded, or lost by foreign government,
driftnet fishing vessels which are fishing beyond
EEZ of any nation.Commerce has a permit program
for foreign fishing vessels that enter U.S. waters,
which takes gear type into consideration.
Marine Protection, Prohibits the dumping of material into the ocean EPA
Research and that would unreasonably degrade or endanger
Sanctuaries human health or the marine environment. EPA
Act, 33 U.S.C. is the permitting agency for all materials dumped
1401-1445 in the ocean except dredged material, which is
permitted by USACE with EPA environmental
criteria and concurrence. EPA is also responsible
for designating recommended ocean dumping sites
for all types of materials.
Shore Protection Applicable to transportation and reception of EPA, USCG

municipal and commercial wastes in coastal waters.

Vessel permitting program administered by the
Coast Guard. Designed to minimize trash, medical
debris and other harmful materials from being de-
posited into coastal waters as a result of inadequate
waste handling procedures by vessels transporting

such waste.

EPA, in consultation with the Coast Guard, is
responsible for developing regulations governing
the loading, securing, offloading, and cleaning up of
such wastes from waste sources, reception facilities,

and vessels.






Clean Water Act, Section 402 requires EPA to develop and implement EPA, USACE

33 U.S.C. 1251- the National Pollutant Elimination Discharge

1385, including System (NPDES) program . Sections 301 and

33 U.S.C. 1346(f) 304 authorize EPA to set effluent limits on an

as amended industry-wide (technology-based) basis and on

by Beaches a water-quality basis to ensure protection of the

Environmental receiving water. NPDES program administered

Assessment primarily by states with EPA oversight.

and Coastal

Health Act of EPA’s Harbor Studies Program and the Combined

2000, Pub.L.No. Sewer Overflow (CSOs) Studies Program supple-

106-284, (114 ment existing information on CSOs and municipal

Stat. 876) separate storm sewer discharges as sources of
floatable debris through monitoring of combined
and municipal separate sewer systems and charac-
terizing debris from those discharges.
Section 406(f) directs EPA to provide technical
assistance to states and local governments for the as-
sessment and monitoring of floatable material. The
EPA guidance document implementing this statutory
mandate uses the terms “floatable debris,” “floatable
materials,” and “marine debris” interchangeably to
address marine debris.

Resource Directs EPA to develop guidelines for solid waste EPA

Conservation and management plans. Administered by states with

Recovery Act, 42 EPA assistance.

U.S.C. 6941-6949

Pollution Declares a national policy that pollution should EPA

Prevention Act of be prevented or reduced at the source whenever

1990, 42 U.S.C. feasible; pollution that cannot be prevented should

13101-13109 be recycled in an environmentally safe manner,

et seq. whenever feasible; pollution that cannot be
prevented or recycled should be treated in an
environmentally safe manner whenever feasible;
and disposal or other release into the environment
should be employed only as a last resort and should
be conducted in an environmentally safe manner.
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Act to Prevent Combats marine pollution by regulating the at-sea USCG
Pollution from disposal of ship-generated garbage (“all kinds of
Ships (APPS), 33 victual, domestic and operational waste, excluding
U.S.C. 1901 et fresh fish and parts thereof, generated during
seq. as amended the normal operation of the ship and liable to be
by the Marine disposed of continuously or periodically except
Plastic Pollution those substances which are defined or listed in other
Research and Annexes to MARPOL 73/78.”) under the authority
Control Act of the APPS and its implementing regulations found
in 33 Code of Federal Regulation (CFR) Subchapter
O, “Pollution,” Parts 151.51 through 151.77.
Under APPS, the discharge of plastics from vessels
is subject to complete prohibition. APPS establishes
minimum distances for the discharges of other types
of garbage.
In addition, APPS and the regulations under it
regulate reception facilities and require garbage
management record books, placarding, and planning
aboard vessels according to size.
Rivers and Section 13 of the 1899 Act prohibits the discharge USACE,
Harbors Act of of refuse matter into or affecting navigable waters, USsCG
1899, 33 U.S.C. except as permitted by the Corps of Engineer.
401 et seq. Modified and superceded by Clean Water Act
section 402(a)(4).
The Rivers and Harbors Act also gives USACE and
USCG authority to respond to marine debris large
enough to pose a hazard to navigation.
Amended Section Section 208 of the 1954 Flood Control Act provides USACE
2 of the Flood authority for the U.S. Army Corps of Engineers
Control Act of to make improvements providing flood control
1954, Sec 208 by removing accumulated snags and other debris.
The Secretary of the Army is authorized to allot
resources, for removing accumulated snags and
other debris, and clearing and straightening of
the channels in navigable streams and tributaries
thereof, when in the opinion of the Chief of
Engineers such work is advisable in the interest of
flood control.
Outer Continental MMS’ regulations and explanatory notices (NTL’s), MMS

Shelf Lands Act,
43U.S.C. 1331 et
seq. and Amend-
ments 43 U.S.C.
1801 et seq.

issued in accordance with the Act, target “Pollution
Prevention and Control” (30 CFR 250.300) which
includes prevention of and response to sources and

items that could become marine debris.






Energy Policy Act

15801 et seq.

of 2005, 42 U.S.C.

The Act amends Section 8 of the OCSLA to include
alternate energy-related uses of the OCS (i.e.,

new facilities for renewable energy development
and alternate uses of existing facilities). MMS is
developing regulations and explanatory notices in
accordance with the Act to address marine pollution
including prevention and response of sources and

items that could become marine debris.

MMS

Magnuson-
Stevens Fishery
Conservation and
Management Act,
16 U.S.C. 1801

et seq.

The Act is the primary law governing marine fisher-
ies management in United States federal waters,
administered by NOAA. Regulations developed
under this Act include a prohibition from disposal in
the EEZ of fishing gear and other articles by opera-
tors of foreign fishing vessels (50 CFR 600.510(c)):
“(1) The operator of an FFV in the EEZ may not
dump overboard, jettison or otherwise discard any
article or substance that may interfere with other
fishing vessels or gear, or that may catch fish or
cause damage to any marine resource, including
marine mammals and birds, except in cases of emer-
gency involving the safety of the ship or crew, or as
specifically authorized by communication from the
appropriate USCG commander or other authorized
officer. These articles and substances include, but
are not limited to, fishing gear, net scraps, bale
straps, plastic bags, oil drums, petroleum containers,
oil, toxic chemicals or any manmade items retrieved
in an FFV’s gear. (2) The operator of an FFV may
not abandon fishing gear in the EEZ. (3) If these
articles or substances are encountered, or in the
event of accidental or emergency placement into the
EEZ, the vessel operator must immediately report
the incident to the appropriate USCG Commander
indicated in tables 1 and 2 to § 600.502, and give
the information required in paragraph (b) of

this section”. In addition under section 303(b)
(2)(A)&(B) of the Act, one of the discretionary
provisions of fishery management plans is that
zones may be designated where fishing shall be
limited, not permitted, or permitted only to specified
types of fishing vessels or gear. These zones may be
designated to prevent loss or damage to fishing gear

from interactions with deep sea corals.

National Standard 9 of the Act
states that “conservation and
management measures shall,

to the extent practicable, (A)
minimize bycatch and (B) to the
extent bycatch cannot be avoided,
minimize the mortality of such
bycatch.” Ghost fishing can result

in bycatch.

NOAA
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National Marine Sanctuary protection and management efforts Authorizes the Secretary of NOAA
Sanctuaries Act, include addressing threats to sanctuary resources. Commerce (NOAA) to designate
16 U.S.C. 1431 The program uses a number of management tools and protect areas of the marine
et seq. including education and outreach, research, and environment with special national
permitting and enforcement. significance due to their conserva-
tion, recreational, ecological,
historical, scientific, cultural,
archeological, educational, or
esthetic qualities as national
marine sanctuaries. Day-to-day
management of national marine
sanctuaries delegated to NOAA’s
National Marine Sanctuary
Program. The primary objective
of the NMSA is to protect marine
resources, such as coral reefs,
sunken historical vessels or
unique habitats.
National Wildlife Requires the Department of the FWS
Refuge System Interior (FWS), in developing
Administration comprehensive conservation
Act of 1966 & plan for refuges, to identify and
National Wildlife describe significant problems
Refuge System that may adversely affect the
Improvement Act populations and habitats of fish,
of 1997, 16 U.S.C. wildlife, and plants and the
668dd actions necessary to correct or
mitigate such problems.
Anadromous Fish Requires the Secretary of the FWS
Conservation Act, Interior (FWS), on the basis of
16 U.S.C. 757a studies, to make recommenda-
et seq. tions to the Secretary of Health
and Human Services concerning
the elimination or reduction of
polluting substances detrimental
to fish and wildlife.
Endangered Spe- In consultation with and with NOAA, FWS
cies Act of 1973, the assistance of the Secretary
16 U.S.C. 1531 of Commerce (NOAA) and
etseq. Secretary of the Interior (FWS),

each federal agency shall, insure
that any action authorized,
funded, or carried out by such
agency is not likely to jeopardize
the continued existence of any
endangered species or threatened
species or result in the destruction
or adverse modification of critical

habitat.






Marine Mammal

Protection Act, 16

U.S.C. 1402

NOAA and FWS regulate and
enforce taking of marine mam-
mals; determines the condition

of marine mammal stocks and
methods for their protection and
conservation; develops measures
necessary for the protection and
conservation of marine mammals;
and conducts or funds research it
deems necessary for protection
and conservation of marine
mammals.  MMC reviews U.S.
activities pursuant to laws and
conventions relevant to marine
mammals and the condition

of marine mammal stocks and
methods for their protection and
conservation. MMC recommends
to other federal agencies steps it
deems necessary for the protec-
tion and conservation of marine
mammals and conducts or funds
research it deems necessary for
protection and conservation of

marine mammals.

NOAA. MMC.
FWS
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Obijective 7.3: Perhaps mention some "key industries™ to make the metrics of effectiveness
more concrete -- cigarette butts? Plastic bags?
Issue 8: Sediment Management

The introductory paragraphs on p.32 should include references to the detrimental effects of
increased runoff from impermeable surfaces and increased erosion, both of which can result
from land-use changes.

Objective 8.1, Action 8.1.2: perhaps the Action Item should be worded "Encourage
implementation of pilot projects that TEST [rather than demonstrate] the efficacy of
alternative regulatory standards." (If the efficacy is already known, disregard.)

Objective 8.2: Perhaps this could include developing best practices along with the data/tools
mentioned here.

| think it is worth considering adding an Objective 8.4: "Increase awareness of harmful land-
sea interactions stemming from terrestrial land-use change, and encouraging enforcement to
mitigate these impacts."

In particular, the CEQA guidelines prompt the applicant to assess whether a project would
"Result in substantial soil erosion or the loss of topsoil? " (VI(b)) or "Substantially alter the
existing drainage pattern of the site or area, including through the alteration of the course of a
stream or river, in a manner which would result in substantial erosion or siltation on- or off-
site?™ (1X(c)), or "Create or contribute runoff water which would exceed the capacity of
existing or planned stormwater drainage systems or provide substantial additional sources of
polluted runoff?" (1X(e)).

Highlighting existing law/guidance in this way could give OPC another policy lever through
which to protect the ocean from harmful land/sea interaction, without requiring an additional
revenue source.

Meg Caldwell, JD

Center for Ocean Solutions

Environmental and Natural Resources Law & Policy Program
Stanford University

w 650/723-4057

Check out our new Decision Guide: Selecting Decision Support Tools for Marine Spatial Planning at
http://www.centerforoceansolutions.org/sites/default/files/cos_msp gquide_6.pdf
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