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Executive Summary
The Escaped Trash Assessment Protocol was created by the Trash Free Waters Program (TFW) of the
United States Environmental Protection Agency (U.S. EPA). TFW works to reduce the amount of trash
entering our waterways. Trash that escapes the collection system can end up in waterways via transport
mechanisms such as wind, stormdrains, and improper disposal. It is important to target areas with high
concentrations of trash, identify sources and implement effective prevention strategies in order to
reduce the input of trash into our inland waters and the ocean.
The U.S. EPA has identified a lack of uniform data on what types of trash are being picked up at cleanup
sites. While there are many protocols in use, there has not been a uniform method to collect data on
trash types, amounts, or what areas pose the greatest risks to humans and wildlife. This protocol
provides an easy to use methodology for identifying a cleanup site, picking up the trash, and cataloguing
it in a way that produces reliable data on the characteristics of trash as well as the potential threats
posed by the waste.
This protocol is intended to be used by anyone, particularly community science and volunteer groups.
Site leaders are encouraged to take a free training course in the protocol so they can serve as a
reference for their cleanup group. Groups can add features to the methodology to address the types of
data they want to produce, such as certain item types or volume of trash collected.
The data will be uploaded to a publicly available database and a summary report will be produced for
2018. This will help identify data trends over time to determine necessary mitigation and source
reduction measures.
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Introduction
Clean water is vital to public health, the economy, recreation and wildlife. Waterways contaminated by
trash negatively impact society and are one of the most highly visible expressions of human impacts on
the environment. Trash is defined as discarded matter with little to no use and generated by human
activity (PlasticsEurope, 2015). In water quality control the term is synonymous with litter and debris,
encompassing all improperly-disposed waste material. Not only has trash become a persistent problem
in the U.S.; it has also become one of the most pervasive forms of pollution facing the world’s aquatic
habitats. Common trash from consumer goods makes up the majority of what becomes marine debris,
polluting our waterways and oceans. The National Oceanic and Atmospheric Administration (NOAA) and
the U.S. Coast Guard (USCG) define marine debris as any persistent solid material that is manufactured
or processed and directly or indirectly, intentionally or unintentionally, disposed of or abandoned into
the marine environment (US Code, 2012). To effectively limit anthropogenic contributions to marine
degradation, agencies and residents alike must focus efforts on understanding the characterization,
quantification, and trends behind both land and aquatic litter. The purpose of this report is to define a
universal protocol for identifying, quantifying, and recording litter on land and in waterways. This
protocol can then be used to produce a data pool with comparable and statically significant information
and help fill in existing data gaps.

Sources of Aquatic Trash
Aquatic trash is the result of poorly managed waste and a proliferation of waste that is low value and
difficult to manage. The amount of waste produced by U.S. consumers continues to rise, more than
doubling between 1960 and 2013. In 2013, 254 million tons of waste was produced by U.S. consumers;
equating to approximately 4.4 pounds of waste per person daily. When consumer goods, often singleuse disposables, are littered or improperly managed, ultimately entering oceans, these items become
marine debris. Trash is transported from inland areas to coasts by wind, stormwater conveyances,
streams, and rivers. Models suggest that marine debris deposited in the coastal zone tends to
accumulate in the central oceanic gyres within two years after deposition (Martinez et. al, 2009). Trash,
packaging, and improperly-disposed waste from sources on land account for 80% of the marine debris
found on beaches during cleanups and surveys (U.S. EPA, 2018). Furthermore, one-third to two-thirds of
the debris catalogued on beaches comes from single-use, disposable plastic packaging from food and
beverage-related goods and services (e.g. plastic cups, bottles, straws, utensils, and stirrers). The other
20% of items making up marine debris are attributed to at-sea losses from accidental or deliberate
discharges from ocean-going vessels, and from lost or abandoned fishing gear and traps (U.S. EPA,
2018). Cigarettes and cigarette butts are the single most littered item on U.S. beaches and roadways
(Schultz et. al, 2009). This litter is particularly hazardous to the environment, as cigarettes leach toxic
chemicals. The U.S. littering rate for cigarettes is 65%, and tobacco products comprise 38% of all U.S.
roadway litter (Schultz et. al, 2009).
A primary source of trash to waters is urban runoff in nearshore areas (Moore & Allen, 2000). Storm
drainage in urban areas is designed to move water as quickly as possible to surface waters to prevent
flooding. Few communities have any screening in their systems. Thus, medium to heavy rain events
move trash deposited on streets and other impervious surfaces directly to waters even when large items
are screened out by coarse metal grates in urban gutters. The movement and fate of trash in the
landscape and waterways varies based on its size, buoyancy, and degradability. Small, buoyant and
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persistent trash items such as plastic or synthetic rubber may travel from land all the way to mid-ocean
locations, whereas other trash items may have a more transient or localized presence in waters.

Zones of Accumulation
Once in the ocean, vertical transport
of trash, particularly plastics, is
complex. Biophysical and chemical
processes contribute to plastic
breakdown and buoyancy (Ye &
Andrady, 1991). Approximately half of
all plastics are neutrally to positively
buoyant (U.S. EPA, 1992) and thus
remain close to the ocean surface.
With time, as the plastic breaks down
into smaller pieces, organisms and
sediment accumulate, adding weight
to the plastic particles and causing
Figure 1: Oceanic gyres where trash is condensed. (worldminded.com)
them to sink and eventually reach the
sea bed (Barnes et. al, 2009). The other half of plastics sink until reaching neutral buoyancy or resting on
the sea floor. As international concerns on this issue rise, available information about marine debris and
plastic pollution increases.
The primary transport mechanisms by which marine debris accumulates in the convergence zones of the
world's oceans are a combination of Ekman transport and geostrophic currents, and to a lesser degree,
Stoke's drift (Martinez et. al, 2009). Ekman transport is a wind-driven ocean current, and has a net
direction at right angles to the prevailing winds in the Northern Hemisphere (Pond & Pickard, 1983).
Geostrophic currents are ocean currents that travel at right angles to horizontal pressure gradients from
high to low pressure (Brown et. al, 1983). Stoke's drift is the net transport of water in the direction of
waves (Pond & Pickard, 1983). The coupling of these atmospheric and oceanographic processes creates
the oceans' convergence zones, where floating objects, including trash, accumulate.

Plastics
Plastic trash has significant potential to harm aquatic habitats. Plastic garners increased attention as it
accounts for the majority of recorded litter and because of its persistence and effects on the
environment, wildlife, and human health. Plastic trash is found floating on surface waters, suspended
throughout the water column and residing on the floor of almost all bodies of water, as well as
throughout terrestrial habitats and residential centers. Mismanaged plastic waste is transported to the
ocean via streams, rivers, storm drains and wind, where it moves with the ocean currents and persists in
the marine environment for years, continuously breaking down into smaller and smaller pieces. Globally,
annual plastic production has boomed from 1.7 million tons in 1950 to almost 300 million tons today.
(PlasticsEurope, 2014/2015). In 2012, Pacific Ocean researchers compared recently collected plastic to
samples collected in 1972. The number of pieces of plastic less than 5 millimeters (0.2 inches) in
diameter increased approximately 100 times from 1972-2012 in the open ocean (LiveScience, 2012).
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Such plastics are referred to as microplastics, which arise from the fragmentation of larger pieces as
they weather from the effects of ultraviolet rays, and wind and wave action.
Microplastics are attracting attention in the scientific community and media as their numbers increase
rapidly, but knowledge about them is limited. The process of plastics breaking down into microplastics
takes longer in the ocean than on land due to cool oceanic temperatures (Ye & Andrady, 1991; U.S. EPA,
1992). The rate of plastic degradation in aquatic habitats depends on chemical composition, molecular
weight, additives, environmental conditions, and other factors (Singh & Sharma, 2008). Surveys of the
North Pacific central gyre for floating plastics and plankton verify that the amount of plastic material in
the ocean is increasing over time, both as a result from increased contributions of plastics, and the
retention of existing plastics in ocean gyres (Day & Shaw, 1987).
Plastic resin pellets (a byproduct of plastic manufacturing) and cigarette filters often cause malnutrition
and internal injuries when ingested by aquatic species (Burres, 2009). Larger plastic items (e.g. plastic
grocery bags) can also cause starvation or suffocation when ingested by larger organisms. If not
consumed, floating debris in waterways that is not trapped and removed will eventually end up on the
beaches or in the ocean, repelling visitors and residents from the beaches and degrading coastal and
open ocean waters (Woodley, 2002).

Chemical Impacts
Marine trash can have chemical impacts on both marine organisms and water quality. Improperly
disposed of hazardous chemicals can leach into the surrounding waters, having ecosystem wide impacts
on the chemical composition of the water. Illegal dumping of items like mattresses or couches can also
impact the surrounding ecosystem because of flame retardants (PBDEs) in the foam and fabric that
washes off when it rains. PBDEs pose a direct health risk to humans because high levels of exposure
results in endocrine disrupting effects and impact hormone levels (Costa et. al, 2008).
Chemical impacts associated with plastic trash include the accumulation and transport of persistent,
bioaccumulative, and toxic (PBT) contaminants, such as pesticides and PCBs (polychlorinated biphenyls –
plastic chemical) when plastic is ingested or leaks into the environment. PBT substances are chemical
compounds that are resistant to degradation, are highly mobile in the environment and exhibit a high
degree of toxicity. Aquatic plastic debris has been found to accumulate contaminants at concentrations
that are exponentially greater than the surrounding environment (USEPA, IMT). Contaminants
accumulated on the surface of plastic particles as well as chemical additives and fillers within the plastic
can be released to the environment when the plastics break down into smaller particles as a result of
ultraviolet radiation, mechanical forces, and weathering. Many of these toxic chemicals, such as PCBs
and DDTs (dichlorodiphenyltrichloroethane –insecticide chemical) and plasticizers such as phthalates,
are known endocrine disruptors and developmental toxicants (Costa et. al, 2008).
Researchers are currently looking at the effects trash and associated compounds have on food webs.
Plastics have the potential to leach chemicals of concern into the environment and their host,
potentially acting as a global transport mechanism for contaminants into the human food chain. In one
study, great shearwaters Puffinus gravis, a seabird known to ingest plastic, had PCB concentrations in fat
tissues corresponding to the amounts of plastic found in their stomachs (Ryan et. al, 1988). The small
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plastic particles that absorb heavy metal contamination and other pollutants may be ingested by fish
that humans will eventually eat.

Habitat Impacts
Habitat alteration is caused by all sizes of debris in rivers and accumulation zones, on beaches, and
submerged benthic habitats. As debris accumulates, habitat structure is modified, sunlight is reduced in
underlying waters, and oxygen levels can be depleted. These changes undermine the ability of aquatic
habitats to support life. Common settled debris such as glass, cigarettes, rubber, construction debris,
and fishing gear, contribute to sediment contamination, impacting aquatic flora and fauna. Larger
debris, such as automobiles, shopping carts, and furniture, can redirect stream flow and destabilize
channels.
As the physical structure of the habitats are modified, species that are dependent on these habitats for
foraging and shelter decline. For example, degradation of coral reefs threatens the survival of a diverse
array of invertebrates, fish, and marine mammals that depend on this limited resource, including many
threatened and endangered species.
Additionally, floating marine debris can carry invasive species from one location to another and disrupt
the ecology of distinct environments. Invasive species use the marine debris as a type of "raft" to move
from one body of water to another. One example of habitat alteration spurring biological change is
accumulation of massive amounts of floating debris in large open ocean areas. The most referenced of
these areas are the Pacific Garbage Patches made up of hundreds of trillions of microplastics creating a
“soup” of particles. It is estimated that approximately 90% of the plastics in the pelagic marine
environment are microplastics (Thompson et. al, 2009). Oceanic garbage patches contribute to
navigational hazards, harm to wildlife, and contamination of seabed habitats and sediment.

Biological Impacts
There is a substantial body of evidence documenting the harmful effects of debris on aquatic organisms.
It has been estimated that plastic marine debris adversely affects at least 267 species globally, including
86% of sea turtles, 44% of seabirds, and 43% of marine mammals. (Marine Debris, 2016). The most
common threats to wildlife include both physical hazards from ingestion and entanglement, and
toxicological threats from ingestion of contaminants attached to and trapped within plastic particles.
Marine mammals, turtles, birds, fish, and crustaceans have been affected by entanglement in or
ingestion of floatable debris. Many of the species most vulnerable to the problems of floatable debris
are endangered or threatened by extinction.
Ingestion of plastic debris by seabirds, fish, and sea turtles has been widely documented and reports of
marine mammals ingesting deadly plastics also exist. Ingestion occurs when an animal consumes
floatable debris. The potential for plastic ingestion is largely associated with situations where plastic
particles can be mistaken for food. For example, sea turtles readily consume plastic bags and other
floating debris that appear similar to their gelatinous prey, jellyfish. Predatory organisms, such as fur
seals, may indirectly consume plastics through consumption of ocean fish and other prey that have
consumed plastic particles mistaken for food. Ingestion of sharp objects can damage the mouth,
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digestive tract and/or stomach lining and cause infection or injury. Problems associated with the
ingestion of plastics include development of internal and external wounds, impairment of feeding
capacity due to the buildup or blockage of the digestive system, decreased mobility and predatory
avoidance, toxicity, lowered steroid levels, delayed ovulation, and reproductive failure. Ingestion of
plastics by seabirds has been shown to reduce body weight, inhibit fat deposition, and reduce
reproductive capacity. Because seabirds feed over wide ranges and are an upper-trophic level predator,
meaning they eat prey high on the food chain, they act as early indicators of pollutants, such as plastics
in the marine environment (U.S. EPA, 2001).
Entanglement in packaging bands, synthetic ropes, lines, pots, drift nets and other debris also poses a
threat to marine life. Not only is entanglement harmful to wildlife because it can cause wounds that may
lead to infections or loss of limbs; it can also cause strangulation or suffocation. In addition,
entanglement can impair an animal's ability to swim, which may result in drowning or difficulty in
moving, finding food, or escaping predators (U.S. EPA, 2001). In 2016 alone, divers reported 1,624
entangled marine animals during Dive Against Debris surveys (Project Aware, 2017).

Human Impacts
In addition to degrading the habitats and ecosystems that humans use, aquatic debris can directly
interfere with navigation, impede commercial and recreational fishing, threaten health and safety, and
reduce tourism. Large debris, such as derelict fishing nets and lines that float at or just below the surface
pose the greatest threat to vessel navigation. Lines and nets can become wrapped around propellers
and entrained in intakes of motors. When vessels strike large items, their hulls or propellers risk being
damaged.
“Ghost fishing,” the accidental harm to fish and invertebrates by lost fishing nets and pots undermines
economic opportunities in commercial and recreational fishing. Ghost fishing competes with active
fishing for limited resources and decreases the reproductive capacities of fish and invertebrate stocks.
Abandoned, lost, or otherwise discarded fishing gear, (known as “ghost gear”) in the oceans contribute
to an estimated 10% of global marine litter (Macfadyen et. al, 2009). Immobilization of commercial and
recreational vessels can result in increased costs due to lost time and costly repairs, as well as the loss of
human life.
Humans can be directly harmed by aquatic trash through entanglements during swimming or diving or
lacerations and bacterial infections caused by sharp debris that accumulates on beaches or in bodies of
water. Of concern are the bacteria and viruses associated with diapers, medical waste (e.g., used
hypodermic needles and pipettes), and human or pet waste. Such injuries may expose a person’s
bloodstream to microbes that may cause illness. Medical waste, such as hypodermic needles, is of
particular concern because punctures can result in the transfer of infections and deadly diseases. Due to
the human health risk of medical debris, beaches in New York and New Jersey were closed to protect
the public from medical waste that washed ashore in 1988. It was estimated that the loss of revenue
from beach closures in 1988 to New Jersey alone was in the range of $706 million to nearly $3 billion
(EPA, 2011).
Aquatic trash also reduces the aesthetic and recreational values of rivers, beaches, and marine
resources. The buildup of plastic debris on beaches is of particular concern for coastal cities because
unsightly debris and entangled marine life reduces the area's attractiveness to local residents and
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tourists. Trash items that pool water, such as tires, support mosquito production and associated risks of
diseases, such as encephalitis and the West Nile virus, that have negative biological and public health
impacts beyond a waterbody.

Trash and Water Quality Standards
Policy and Legislation
In 2012, Americans generated about 251 million tons of trash and recycled or composted almost 87
million tons of this material (equivalent to a 34.5% recycling rate) (EPA, 2016). On average, 1.51 pounds
of the 4.38 pounds of individual waste generated per person, per day was composted or recycled.
Unfortunately, not all our trash is recycled, composted or disposed of effectively. Land use, population
density, and economic profiles affect the amount of trash created. Studies have shown that
communities with low levels of education, high poverty, high proportions of minorities, and no access to
public amenities (e.g., curbside waste services) suffer from higher levels of trash production. Education,
reduction, reusing, recycling, and technology can lower the environmental risks of trash (EPA, 2016).

Trash pollution prevention
Escaped trash is a persistent problem that affects many communities. For example, nearly 50 million
people live in Washington, Oregon, and California and over 85% of that population live on the ocean or
along waterways that lead to the ocean. West Coast communities are spending more than $520 million
dollars a year to combat litter and prevent trash from becoming marine debris (Marine Debris, 2016). In
2012, the EPA conducted a study to quantify the cost incurred to clean up litter and prevent trash from
entering the waterways by 90 cities in California, Oregon, and Washington. Each city was located along
the coast or in watersheds draining to the ocean. The results of the study reveal that these west coast
communities, regardless of their size, spend an annual average of $13 per resident to control litter and
reduce marine debris (Marine Debris, 2016).
Education and outreach programs can make a significant difference in the amount of land-based debris
that enters the oceans. Emerging strategies to reduce trash and marine debris include source reduction,
reusing, recycling, and composting. Although the EPA estimates that 75% of solid waste is recyclable,
only approximately 30% is actually recycled due to uninformed sorting or lack of complex recycling
facilities that accept a wider variety of recyclables (USEPA, 2016). Composting involves collecting organic
waste, such as food scraps and yard trimmings, and storing it under conditions designed to help it break
down. Ideally the resulting compost is used as a natural fertilizer.
There are also various technologies and management practices that help prevent trash and marine
debris. Some effective examples include: street sweeping, curb screens for trash reduction, full-capture
systems in storm water management systems, trash cans with lids that prevent wildlife from scattering
the contents, and banning smoking in public spaces. Strategic placement and convenient access to
waste receptacles are also key for decreasing urban litter. These methods help prevent trash from
getting into our waterways but do not eliminate the trash that already calls the ocean its home.
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Trash Data Collection
Why do we need a uniform methodology?
The stakes are high. The aforementioned impacts of marine debris on the food chain and natural
habitats, human health, and the economy call for serious behavioral and systemic change. Statistically
significant data are essential to empower stakeholders to address aquatic pollution and improper waste
disposal. While some residents, students, scientists, businesses, and organizations are tracking litter and
marine debris, the inconsistent methods compromise the collective impact. To measure changes in land
and aquatic litter over time, it would be helpful for government, businesses, and individuals to
contribute to a collective data pool. This will produce uniform data that can be analyzed to reduce
plastic pollution, marine debris, and anthropogenic degradation to aquatic habitats. By using these
standardized ETAP methods at any location to track, characterize, and quantify trash, all contributors
can upload their findings to a public EPA data pool.
Most qualitative and quantitative data available on trash in land and aquatic environments come from
coastal, riverbank, or other community cleanups. This information is dependent upon organizations and
volunteers tracking the item type, quantity, and location of collected trash. Based on current available
data, most tracked litter is made up of disposable items used daily by U.S. residents. The items listed
below made up 80 percent of the 9 million plus pounds of trash collected during the 2011 International
Coastal Cleanup (Ocean Conservancy, 2012):
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Cigarettes & cigarette filters
Caps & lids
Plastic beverage bottles
Plastic Bags
Food wrappers & containers
Cups, plates, forks, knives, & spoons
Glass beverage bottles
Straws & stirrers
Beverage cans
Paper bags.

A 2009 study of roadway litter estimated 51.2 billion pieces of litter on U.S. roadways nationwide, 91%
of which are smaller than four inches in size (Schultz, 2009). This translates into 6,729 pieces of litter per
mile on each side of the roadway. Cigarette products made up the largest percentage (37.7%). From the
current data, it is estimated that plastic litter has increased by 165% since 1969 (Schultz, 2009).
Unfortunately, currently available datasets do not reflect one universal method or unit of measurement.
Comparing the weight of 100 cigarettes found on a beach to one illegally dumped couch does not
accurately convey the amount of litter found during a cleanup. Often, the cleanups occur at hotspots
and thus cannot be extrapolated into regional load estimates. As a result, most of the available data is
not comparable across agencies or organizations, and much of the data collected during community
cleanups do not meet the rigor needed for statistical analysis.
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In addition, there is a need to systematically measure trash levels in water bodies to establish baseline
conditions and evaluate the success of educational, institutional, operational, and structural efforts to
control trash. Trash weight can be a misleading indicator, since the trash of most concern is small,
buoyant, and persistent (U.S. EPA, 2001). Results at a particular cleanup site could be compared over
time to determine mitigation effectiveness and further steps to reduce trash in the site. These data
could be used to identify problem areas where trash accumulates during dry weather due to littering or
dumping and in wet weather due to accumulation from upstream sources. The data could also be used
to assess the effectiveness of targeted management measures and provide evidence for groups to
prompt policy change.
Therefore, the US EPA has developed the draft Escaped Trash Assessment Protocol (ETAP), meant to
align stakeholders collecting litter data by providing one standardized method designed to address
existing data gaps.

ETAP Development
The ETAP is designed to provide a methodology that can be used by non-scientists and scientists alike to
work in all accessible environments from urban to rural, terrestrial to aquatic. The data will help users
identify (1) dry and wet weather trash distribution, (2) longitudinal variability within watersheds, and (3)
variability across watersheds, including marine areas, by comparing various site assessments within a
region. ETAP can be used for a multitude of purposes including ambient monitoring, evaluation of
management actions, determination of trash accumulation rates, and comparing sites based on
surroundings, use, or public access.
This ETAP is a multi-regional collaboration by EPA staff, fellows, and interns with feedback from
numerous external organizations to produce the most effective method of collecting and sorting trash.
Aspects from existing platforms, data cards, and policy work like California’s visual trash assessment, the
COASST trash assessment protocol, the data card produced by Keep America Beautiful, and CalRecycle’s
packaging efforts were considered in the creation of this protocol.
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Escaped Trash Assessment Protocol (ETAP)
The Escaped Trash Assessment Protocol (ETAP) includes the following four steps:
Step 1:
Step 2:
Step 3:
Step 4:

Site Selection and Boundary Determination
Site characterization and cleanup
Data Entry and Analysis
Adaptive Management

Steps 1-3 are described in the following sections. Step 4 is not included in this reference manual.
See Appendix 1 for a summary of the protocol steps. Appendix 2 includes a suggested list of supplies for
conducting cleanup events.

Step 1: Site Selection and Boundary Determination
1A. Site selection
The first task in assessing a cleanup site is to select the area of interest. This area should be a continuous
space that is not broken up by structures such as bridges or waterways, or large gaps that are not going
to be cleaned (see Figure 2.0).

Figure 2.0: A map showing three separate cleanup sites. These sites cannot be combined because they are separated by a
waterway and are not a continuous space.

Your group or organization may already know which site(s) you will be studying. If this is the case for
you, skip to Step 1B.
If you have a large jurisdiction and are unsure what areas would be best to focus on cleaning, use the
following method.
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•

•
•

Randomly select 10-20 potential sites within your jurisdiction and conduct a drive-by visual
assessment at each site using California’s On-Land Visual Trash Assessment (VTA) protocol1. This
rapid visual assessment will help you determine which sites need the most attention (see Visual
Trash Assessment below for guidelines and Appendix 3 for photos of different levels of trash, as
a reference).
Choose one to three sites that meet your organization’s cleanup goals.
Continue onto Step 1B.

1B. Determination of boundary coordinates
Once you have selected your cleanup site, define the boundaries of the overall site and of each subsegment to be assessed by each cleanup team. Record the site characteristics on your Field Summary
Sheet (Appendix 4). You can do this by finding the latitude/longitude coordinates of the corners of the
site (coordinates should be recorded to the 5th decimal place for accuracy), or by marking the edges with
landmarks such as a statue or oak tree. Having a very specific boundary will result in consistent and
accurate data. It is essential that you estimate the area within the site boundaries (use square feet as a
unit of measurement). If unable to collect corner coordinates, landmarks can help approximate the
site corners by looking at satellite imagery via Google Maps or other software, and the area of the site
can be estimated in this way. This will be useful if the site needs to be revisited in the future and to
determine the density of waste in the site.

Figure 3.0: Here we have a cleanup site (Gasworks Park, Seattle WA) with drawn-in boundaries. If we did not know the
coordinates of the edges of this park. we could use landmarks to approximate them.

Mark boundaries of site if coordinates not available
• Landmark 1: NE corner of parking lot
1

available at http://www.scvurpppw2k.com/pdfs/1617/wshop_trash_assess_072616/Updated_Visual_Trash_Assessment_Methodology_4_15_2015.pdf
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• Landmark 2: NW Corner of parking lot
• Landmark 3: Edge of tree-line on NW side of parking, lot facing the water
• Landmark 4: West side of park boundary
• Landmark 5: Southside of park, all along waterfront
• Landmark 6: Around edge of boathouses all the way to parking lot
This cleanup site can be recreated with the boundaries specified. The more specific the better.
If you have multiple teams collecting litter, you may choose to designate subsections of your overall site.
If you divide your site into subsections, please provide boundary coordinates for each subsection on the
back of the Field Summary Sheet.

Step 2: Site characterization and cleanup
2A. Site Characteristics
Once your site has been selected and demarcated, record its characteristics on the Field Summary
Sheet. Site characterization notes should be completed prior to any trash collection or assessment.
These include:
•

Land use(s) within the boundaries of your site:
circle all that apply:
o High density residential (>8 dwellings per acre)
o Low density residential (1-8 dwellings per acre)
o Rural residential (>1-5 acre lots)
o Retail and wholesale (incl. post offices & hotels)
o Commercial & services (incl. local govt, education, research centers, offices, churches,
hospitals, & military)
o Light & other industrial (incl. light & unspecified industrial, warehousing, food
processing)
o Heavy Industrial (incl. heavy fabrication & assembly raw materials processing – esp.
mechanical, chemical, or heat processing)
o Urban park (leisure, ornamental, zoo, botanical)
o K-12 schools
o Recreational (incl. Golf courses, bike trails, etc.)
o Cemetery
o Regional/ state/ national park or wilderness

•

Trash condition of the site, estimated using the on-land Visual Trash Assessment (see Figure 4
and Appendix 3). If your site has variable levels of trash throughout the site, check the most
predominant condition for your site.
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Trash Condition
Category

Definition

Effectively no trash is observed in the assessment area.
Approximately less than one piece per two car lengths on average
There may be some small pieces in the area, but they are not obvious at first glance
One individual could easily clean up all trash observed in a very short timeframe.
Predominantly free of trash except for a few littered areas.
B. Slightly Littered
On average, one piece per two car lengths
The trash could be collected by one or two individuals in a short period of time.
Predominantly littered except for a few clean areas.
C. Littered
Trash is widely/evenly distributed and/or small accumulations are visible on the street,
sidewalks, or inlets.
At least two or three pieces per car length on average
It would take a more organized effort to remove all trash from the area.
Trash is continuously seen throughout the assessment area,
D. Very Littered
Large piles and a strong impression of lack of concern for litter in the area.
There is often significant litter along gutters.
It would take a large number of people during an organized effort to remove all trash from the
area.
Figure 4: Table to determine how much litter is in specific area (VTA, 2015)

A. Not Littered

•

Proximity to water, storm drain, or critical habitat, either within site or nearby. Estimate this in
feet. If more than 100 feet away from site boundaries, record N/A. Please take photos of site,
including critical proximity features.
Check all that apply. Include any notes as appropriate
o Nearby waterways
o Storm drains
o Critical Habitat

•

Preventative measures
o Trash or recycle receptacles nearby? How many?
o Signs
o Cigarette butt receptacles
o Trash booms or other capture devices-A trash boom is a floating device that captures
and contains objects in a collection area.

•

General observations (including but not limited to):
o Recent big event in the area
o Nearby buildings
o Excessive trash near buildings
o Transit hub or bus stop
o Other features that could contribute to trash condition

Please provide as many characteristics as possible to create an accurate representation of the cleanup
spot. These notes are especially relevant to managing the site because they could help target the
specific polluters in a region and give insight into which management strategies to implement.
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2B. Site Cleanup methods
There are two effective methods to cleaning up and categorizing trash at your site(s). Both are built
upon a divide-and-conquer approach and the ability to focus on accurate categorizing. By delegating
tasks, volunteers can dedicate more time and effort to their specific task. This approach also facilitates
clean-up of a large area in a shorter amount of time because the trash collectors are not slowed down
by having to categorize each item as they pick it up. The first method is more useful when there is a
large group, while the second may be more appropriate for smaller groups.
It is critical that all trash be collected in your site area, even the tiny bits of litter. This is because we
want to be able to compare the density of trash in each site to other sites. If you have a large area and
many volunteers, you may want to consider designating just a specified area as the assessment area,
using your most dedicated volunteers, while the rest of the area is cleaned up but not assessed. When
creating the boundaries of the site, be sure to only include the area that was
assessed.
Helpful hint: Be sure to have a sharps container for needles, syringes, razor blades,
etc.

Photo credit: Kim Fisher
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Method 1– Cataloguing trash at the same time as collecting trash:
Dedicate a central location at your site to be “home base,” where trash will be piled and sorted. Next,
divide your group into two teams.
Team One
The first team will fan out and pick up all the trash within your site’s established boundaries. If an item
cannot be picked up, make a note of it and its location relative to the area. Items that are dangerous or
too heavy to move should be left in place – safety first! Volunteers may collect item catalogue data
about any items to be left in place, if you wish for these to be included in the final site analysis.
Note that some material, like a concrete structure that is attached to the ground, is not considered trash
in this methodology and can be left. However loose concrete or rubble should be removed and
categorized if possible.
Once your bag or bucket is full or your section is clean, bring the trash back to the meeting point. Again,
the goal is to collect ALL of the trash in the site or segment, even tiny bits.
Hint: Buckets and grabbers work well. It is easy to dump the buckets on the sorting table. If you have
enough buckets, volunteers can leave their full bucket and go out with a fresh bucket to collect more
trash.
Hint: Start with a small area! If you are doing alleys, for example, start with one block. On a beach, use
cones to mark off a small area. Start collecting the trash and then see how much trash starts coming
into your sorting station. We have found that it can get overwhelming if you start with too big of an
area. For a bigger cleanup, set aside the buckets or bags of trash for additional areas, to then determine
if you have time to sort and catalogue more.
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Photo credits: Heather Trim

Team Two
The second team will set up the base station where they will categorize and count the trash that is
picked up. It is recommended to have a tarp, table, and/or pop-up canopy for optimal categorizing
conditions.
In teams of two, volunteers will open up each bag of trash (or bucket) as it arrives from the clean-up
team and begin to sort, catalogue and count the items (see Cataloguing Methods below for information
on how to categorize items). The counts should be recorded in the Field Data Cards (Appendix 5).
If you have divided your overall site into segments, be sure the counting teams (Team 2) are carefully
accepting bags only from their designated trash pickup teams (Team 1).
Hint: It can be windy at your site. Even a breeze can blow your items around as your volunteers are
counting the trash. It is suggested to use small pails or containers to collect each category of trash. It is
also suggested that you put up a screen, such as sides to your canopy, to protect from wind.
Rotating Tasks
With this method, the clean-up team will likely complete its work before all items can be catalogued and
sorted by the volunteers at home base. To avoid overly fatiguing volunteers and maintain high data
quality, clean-up volunteers should take a break after all trash has been cleaned up from the site.
Catalogue volunteers should take breaks as needed. Once all trash has been cleaned up, if significantly
more cataloguing must be completed, volunteers should rest before cataloguing continues. If there are
sufficient volunteers for a third team, this team may arrive later in the day and take over the cataloguing
work, leaving the earlier two teams free to depart or rest.
Take photos and weights of collected materials and properly dispose
Photograph piles. Once all items have been catalogued and sorted into piles according to the categories
on your Data Card, take a photograph of each sorted pile to visually document the amount of trash
picked up. You can record the photo ID for each pile on the Field Data Card. Taking photos will assist in
data QA/QC.
Photo ID. When you take photos, please use this system to identify your photos by site name or event
and date: EventName_Date_Photo#. For example: JuniperCreek_Sept 10 2018_01.

Weigh materials. Then bag all sorted piles and weigh them using a portable luggage scale. You can
choose the approach for weighing that works best with your volunteers:
•
•

•

Weigh individual piles based on how you catalogued them and record each weight on
the Field Data Card in the right-hand column.
Gather the piles into categories based on dominant material (plastic, metal, etc.) and
weigh those piles. Please identify this method on your Field Data Card or Field
Summary Sheet.
If it is not possible to weigh materials in the above two methods, weigh all of the trash
and record that weight on the top of your Field Data Card.
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Hint: Be sure to note units (pounds, ounces, grams, etc.) with each weight. For light-weight piles, you
may need to use grams/ounces and for heavier items you may need to use pounds/grams, depending on
your scale. Luggage scales work well but are not sensitive to very lightweight items/piles and so some of
your weights will be recorded as “zero.” This is expected. If you are able to bring a battery operated
small kitchen digital scale, that would be a good addition so that you can weigh lightweight items. Both
the luggage scale and the small kitchen scale cost about $15.
Dispose of materials. Dispose of the materials according to local recycling and composting availability.
In sum. This method is catered toward a larger group, where 12 or more volunteers are preferred so
that there can be at least three volunteer pairs on both teams. With the addition of an “afternoon
relief” team, this would increase to 18 volunteers in total. You can have larger areas designated for
bigger groups or you can divide your area into segments. If the area is smaller or there is a limited
number of volunteers, it may be easier to execute Method 2 (see below). Method 1 is also preferential
in pleasant weather conditions because the sorting will occur outside and it may be difficult to sort trash
into piles if there is excessive wind or rain.

Photo credit: Christine Lovelace

Photo credit: Heather Trim
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Method 2 – Cataloguing trash at a later time:
This method uses a single team to both collect trash and then later catalogue for the site or each
segment. It is an optimal method to consider when weather conditions are unpleasant because it allows
your team to focus on removing the trash from an area and sort it later in conditions that are more
suitable, like inside a building or warehouse. This method is better for smaller teams that could use all
their energy to clean up a site.
Collecting trash
The second method starts with designating a meeting point where the full contents of the site cleanup
(all full trash bags) can be stored after trash is collected. It is recommended that this be an easily
accessible point near your cleanup site. If access to an indoor trash storage and sorting area is not
feasible, you may use a tarp, folding table, and/or canopy to create a temporary storage space at or near
your site.
Once a “home base” has been determined, your entire group will fan out and collect all the trash in the
area. When the site has been cleaned, volunteers should store all collected trash in the pre-determined
location and take a break.
Cataloguing and counting trash
Collected trash can be stored overnight if the selected meetup point is a secure location that will not
allow trash to escape into the environment, or storage time can be shortened depending on volunteer
schedules and storage availability.
Once sufficient time has passed, the goal is to return to sort the trash bags with fresh enthusiasm. As a
group, you will open each bag and sort, catalogue and count items in pairs.
Taking photos, weights of collected materials and dispose properly
Again, groups should take photos of each sorted pile once cataloguing has been completed, and weigh
items, as described above. Recycle, compost and dispose of the trash according to local regulations.
This method is optimal when weather conditions are unpleasant (i.e. rainy or windy) because it allows
your team to focus on removing the trash from an area and sort it in conditions that are more suitable,
like inside a building or warehouse. This method is better for smaller teams that could use all their
energy to clean up a site.

2C. Cataloguing Method
A note about materials: The ETAP does not distinguish between petroleum-based plastics and bio-based
plastics or those labeled as “biodegradable” or “compostable.” This is because overall, research indicates
that there is little if any difference in the threat posed to the environment and human health by escaped
plastics of these various composite types.
Both methods will use this categorizing reference when sorting trash.
• Pair up in teams of two to do the cataloguing and counting.
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•

Please see Appendix 5 for Field Data Card, Appendix 6 for Field Reference Sheet and Appendix 7
for Examples of Using Field Data Card.

Filling out Data Card
Items are first identified by their Material Group. This may be paper, glass, metal, or plastic or as a
specialized category (i.e., medical waste). Once you have identified the basic makeup of the item, record
the number of each in the appropriate row of your Field Data Card. Choose the item category that best
describes your trash item. You may wish to refer to the adjacent description list on the Field Reference
Sheet to guide your selection.
For example, for aluminum soda cans you would record your total number of cans next to “Metal
Beverage Cans and Containers” in the Materials column. Optionally, you can keep a tally of the items
(in the next column) to keep track as you proceed with the sorting and counting.
From there, make a tally in each of the threat assessment columns (i.e. shiny, closed loops, container,
and/or fouled) that apply to the trash items (see detailed threat assessment instructions below).
If there are any identifying features of the trash items, record these in the NOTES column (e.g.
brand/product name, language on packaging, unusual features) and continue on the back of the card, as
needed.
The Field Reference Sheet gives examples of the different materials and photos of the threats.
For fragments/pieces of glass, plastic and metal that are less than 2.5 cm in their longest dimension,
please count all pieces if there are less than 100 pieces. For more than 100 pieces, you can use a
measure cup to provide the amount (i.e., ½ cup, 2 cups, etc.).

2D. Double counting four categories of trash
For quality assurance, there needs to be at least four categories (piles) of trash at each site that is
counted twice. Once by one team and then again by a separate team. Record the double-counted
category tallies on the Field Data Card. The teams can decide which four categories to double-count.
Per the Quality Assurance Project Plan:
Volunteer Site Leaders shall randomly select four categories of trash and ensure that items
catalogued in these units are re-counted by another volunteer pair prior to sorting and disposal.

Step 3: Data Entry and Analysis
3A. Data Entry
Once you have completed your cleanup and disposed of the trash appropriately, your data must be
entered into the ETAP excel sheet. Zero Waste Washington will help with data entry, as needed.
In the future, there will be an online portal for subsequent rounds and groups outside Washington State.
If you are interested in submitting data to your state agency for 303(d) listing purposes, be sure to check
with that agency for any additional information they might require for data purposes.
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3B. Analysis
By entering in your information into the excel spreadsheet, a sum will be auto-generated for the number
of overall items, the total and individual count of threats, and the total item and threat densities at your
site. Then your group or organization can take affirmative action based on your results.
There are a number of potential uses for the ETAP, depending on a group’s particular focus and
interests. For example, you may wish to conduct site assessments before and after implementing a
trash-prevention policy or voluntary action, to test its impacts; other groups may be interested in
conducting site assessments to identify key sources of localized trash pollution. Perhaps your group is
conducting site assessments in order to collect data on the threats posed by trash pollution to local
waterways or storm drain systems, or to assess the impact of land use changes on the level of trash
pollution in a given area. No matter what your goals are, once the ETAP has been completed your group
can choose to use your data how you see fit.
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Threat Assessment
Some groups have already done extensive research to determine the threat of a material or object. We
used definitions from the 2016 COASST protocol to identify various material risks. The ETAP protocol
does not use the same level of detail as the COASST threat protocol, so that the methodology can be
used across a wider range of cleanup situations and skill levels. The threat assessment enables users to
identify particular threats of concern at their site, and to allow for comparison between sites. Different
items pose distinct risks to aquatic and terrestrial species, habitats, and human health. For example, a
site with a high density of poisonous or toxic debris poses a different threat to animal and human health
than a site where debris is mostly bulky and floppy, smothering habitat and entangling certain species.

Threat Assessments to Record on Field Data Sheet

Shiny:

“Shiny objects that are highly reflective and can
literally flash in the sun are attractive to many animals,
from fish (think fishing lures) to birds, sometimes with
dangerous consequences” (COASST Protocol 2016,
4MD- 80).

Closed Loops:

“Loops are closed circles in a two-dimensional,
flexible object (rigid objects have openings, not
loops). One of the most common ways debris
can harm wildlife is via entanglement, often
when a head, foot, flipper, wing, or fluke gets
snagged by the loops of a flexible object and the
animal can’t wriggle free. Loops come in a wide
range of sizes… Some objects, like nets, have a
single size of loop; whereas others, like a tangle
of rope, may have variably sized loops” (COASST
Protocol 2016, 4MD- 72).
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Open Container:

“A container is a rigid, three-dimensional object
designed to hold something (and may still)
including gas, liquid, even shellfish. They can be
closed, like a baseball, buoy, or bottle with its cap.;
have intentional openings, like a fish tote or crab
trap; or have unintentional openings like a
shipping container or barrel with a gash in it…
Large containers with openings can act as traps for
wildlife, like fish or birds, that can get in but not
out” (COASST Protocol 2016, 4MD-58). Open
containers can also collect water, creating an
optimal environment for mosquitos to breed and
potentially allow the spread of disease.

Fouled:

There is clear evidence of accumulation of organisms
on the object. (COASST Protocol 2016, 4MD- 85).
There are attached barnacles, algae, or other living
things. This may indicate that the item has been in
the environment for some time, has traveled from
afar or has had more interaction with species.
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Threat Assessments to that will be automatically calculated in the database
Poison Labels:
“Containers of known
chemical hazards or other
toxic substances occasionally
wash up on [shore], or are
dumped on [land], including
oil drums, fuel canisters, and
pesticide containers. COASST
collectively refers to these as
poison and they can pose a
threat to human and wildlife
alike. Signal words such as
biohazard, caution, danger,
peligroso, warning,
flammable, poison, and toxic
are clues. Some containers
may also have warning symbols, some of which are included above” (COASST Protocol 2016, 4MD- 76).

Floppy:

“An object that is easily flexed, that literally ‘flops over’
when you attempt to stand it upright or hold it, is
floppy. Some floppy objects can be prey mimics (plastic
bags mimic jellyfish, a favorite prey of some sea
turtles), whereas others can entangle animals (line,
rope, and netting)” (COASST Protocol 2016, 4MD- 62).
Large floppy objects can also smother important
habitats, reducing foraging or nesting resources for
many species and killing others that cannot move out
from under the item.
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Sharp:

“Sharp describes objects
that have an edge or point
that could cut or pierce
flesh. Wire, hooks, thin
metal edges, pointed hard
plastic, nails in wood, and
freshly broken glass
fragments are all examples.
Any of these could be
harmful to wildlife and
humans” (COASST Protocol
2016, 4MD- 78).
*Note: Broken glass that is
scattered, with no
recognizable original shape,
should be counted individually.
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Appendix 1: Summary of protocol steps
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Appendix 2: Suggested list of supplies for cleanup events
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Appendix 3: Visual Trash Assessment
The On-Land Visual Trash Assessment was developed by EOA, Inc for the San Francisco Bay
Area Stormwater Management Agencies Association to provide qualitative estimates of the
amount of trash generated on specific street segments, sidewalks and adjacent land areas.
(http://www.scvurpppw2k.com/pdfs/1617/wshop_trash_assess_072616/Updated_Visual_Trash_Assessment_Metho
dology_4_15_2015.pdf ). Below are examples of levels of trash.
Condition A – Low Trash Level
Effectively no trash can be observed on a city block or the equivalent. There may be some small pieces in
the area, but they are not obvious at first glance and one individual could quickly pick them up (VTA,
2015).

Figure 3: Photo and definitions provided by California Visual Trash Assessment
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Condition B – Moderate Trash Level
Predominantly free of trash except for a few pieces that are easily observed along a city block, or the
equivalent. The trash could be collected by one or two individuals in a short period of time (VTA, 2015).

Figure 4: Photo and definitions provided by California Visual
Trash Assessment
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Condition C – High Trash Level
Trash is widely/evenly distributed and/or small accumulations are visible on the street, sidewalks, or
inlets. It would take a more organized effort to remove the litter (VTA, 2015).

Figure 5: Photo and definitions provided by California Visual Trash
Assessment
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Condition D – Very High Trash Level
Trash is continuously seen throughout the area, with large piles and a strong impression of lack of
concern for litter in the area. There is often significant litter even along gutters that are swept (VTA,
2015).

Figure 6: Photo and definitions provided by California Visual Trash Assessment
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Appendix 4: Field Summary Sheet
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Appendix 5: Field Data Card
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Appendix 6: Field Reference Sheet

38

39

40

41

Appendix 7: Examples of using field card
Example A: Disposable coffee cup lid
If you were to categorize a Starbucks coffee cup lid on using Field Data Card, the lid would be
categorized as Plastic and as “Other Beverage Packaging.” You would place this in the Plastic: “Other
Beverage Packaging” pile.
Next you will categorize the item under threat assessment. The plastic lid of a Starbucks lid is a bowl
shape so we would classify this as an “open container.” If it’s broken but is still able to pool water, then
it would still be classified as an “open container’
Under notes you might add the brand (Starbucks). If you have multiple Starbucks lids, put the number of
these lids next to the brand in the note section (i.e. Starbucks- 12).
Example B: Sample filled out data card
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Appendix 8: Individual Site Leader certification of oversight and training
responsibility
Name: _____________________________

Organization: ________________________

I certify that I have completed the draft Escaped Trash Assessment Protocol (ETAP) Site Leader training
webinar, and hereby assume responsibility for ensuring that all volunteers my organization recruits to
trial the ETAP shall receive basic training, the reference manual and field materials prior to data
collection. I also certify that I shall oversee volunteers as they collect data using the draft ETAP, and that
I will be responsible for collecting volunteer feedback and providing it in a report that includes all field
notes and data cards to Zero Waste Washington during 2018.

__________________________
Signature

___________________________
Date
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