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Marine Debris Monitoring | Introduction
From the touristic beaches of Bali to the remote arctic coastlines of Alaska, marine debris,
particularly ocean plastic pollution, can be found anywhere. Plastic pollution is distributed
throughout the world’s oceans, from the ocean surface to the deep sea, from the equator to the
sea ice in the Arctic, and from the high tide mark to the farthest reaches of the open ocean.
Eight million metric tons of plastic pollution leaks into the ocean yearly from land based
sources1—the equivalent of one dump truck full of plastic every minute, every hour, every day
going into the ocean.
Once in marine waters, plastics begin to break down into small, irretrievable fragments that can
persist indefinitely. As many as 51 trillion pieces of microplastic (< 5mm) now circulate in the
oceans globally. Often mistaken for food, these particles have been found in more than 800
marine species, from the smallest zooplankton to sea turtles and the largest whales. Scientists
are growing increasingly concerned about the threat of plastics and their chemical contaminants
to marine animals, particularly fish and shell fish commonly sold for human consumption.
Whether via entanglement, ingestion or chemical contamination, ocean plastic pollution has an
undeniable impact on the health of our ocean.
Most of this plastic pollution in our ocean, with estimates up to 80% of more, comes from landbased sources. Surveying marine debris along coastal areas is an important and low-cost way to
build a dataset that can enable long-term assessment and monitoring of marine debris. For the
past four decades, a majority of the marine debris data and knowledge collected was done so by
volunteers or trained citizen scientists through beach cleanups or surveys. During this time,
many organizations were formed with the sole purpose of keeping their local beach or waterway
clean of trash, and in the process also documenting the most persistent and proliferating forms
of marine debris. Such efforts include the International Coastal Cleanup2, Dive Against Debris®3,
Adopt-a-Beach, etc. Data collected through these initiatives have been crucial to inform
management decisions and policy; identify problematic packaging formats; and educate the
public on a global issue through a locally relevant lens.
Marine debris data can be collected in a variety of manners from rigorous and meticulous
sampling protocols conducted by teams of trained scientists, to observations recorded by
weekend-going citizens who signed up to participate in a local cleanup. All techniques and
collected data are valuable; it is however key to ensure the methods being used suffice to
achieve the desired research questions or objectives. Additionally, it is important to consider
what resources are available to carry out the surveys: trained scientists dedicated funding, etc.

1

Jambeck, J.R., Andrady, A., Geyer, R., Naryan, R., Perryman, M., Siegler, T., Wilcox, C., Lavender Law, K. (2015). Plastic
waste inputs from land into the ocean. Science, 347:768-771.
2
https://oceanconservancy.org/trash-free-seas/international-coastal-cleanup/
3
https://www.projectaware.org/diveagainstdebris
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This Toolkit was therefore designed to assist interested marine debris volunteers and
researchers alike in determining which survey protocol is most appropriate to carry out their
respective marine debris initiative or monitoring project. We propose three different monitoring
protocols that can be used to track marine debris under a diverse set of investment, rigor and
expected outcomes. The protocols4 include:

1. International Coastal Cleanup (pp. 4-7)


Adapted over 30-plus years to reflect the most populous items on beaches, the
Cleanup method can be used to gain a large-scale assessment of marine litter;

2. International Coastal Cleanup: Brand Data Collection (pp. 8 -12)


Captures qualitative information such as brand or color of debris found on
beaches and waterways; and

3. Commonwealth Scientific and Industrial Research Organisation (pp. 12 -22)


4

Captures detailed data about marine debris as well as the survey site that can
then be analyzed using powerful statistical tools.

The authors acknowledge that there are many other monitoring protocols available, each of which is important and
adds its own utility to the ever-changing global snapshot of marine debris.
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International Coastal Cleanup
Overview
Since 1986, Ocean Conservancy has been working with partners around the world to organize
the International Coastal Cleanup (Cleanup). Each year, on the third Saturday in September,
hundreds of thousands of volunteers participate in the Cleanup and learn about the impacts of
marine debris worldwide. The Cleanup has engaged over 13 million people in 153 countries
since its inception, removing nearly 300 million pounds of trash from the world’s beaches and
waterways. But the event goes beyond litter removal: volunteers have recorded information on
more than 265 million items collected through the Cleanup. The expansive public reach and
accessibility of the Cleanup paired with the ease of data collection through Clean Swell—Ocean
Conservancy’s mobile app—or paper data forms, has enabled interested members of the public
to become data-contributing citizen scientists. Thanks to its Coordinators, partners and
volunteers, Ocean Conservancy has amassed the world’s largest open access dataset on marine
debris through the success of the Cleanup.

Application
The International Coastal Cleanup data provides a global snapshot of the most persistent and
proliferating forms of debris. The sheer scale of the global collection effort encourages initial
hypothesizes for a wide range of analysis, including the general composition of debris, the
sources of litter, and major pollution; however, data are not collected using a rigorous protocol
and as such there are limitations to the statistical robustness of data analyses. Cleanup data
have been cited hundreds of times in the peer reviewed literature and used as evidence in
passing legislation at the municipal, state, national and international level, and continue to
serve as the largest, longitudinal dataset on marine debris, globally.

Methodology
The methodology, using Clean Swell or the paper Cleanup data form, requires the least amount
of training compared to various other marine debris monitoring programs, and can be deployed
to the average clean-up attendee in any locale. We recommend that the International Coastal
Cleanup data categories and methodology for the majority of clean-up attendees to document
and contribute important marine debris data.
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International Coastal Cleanup Methodology
Background:
Since 1986 Ocean Conservancy has been working with partners around the world to organize the
International Coastal Cleanup (Cleanup). Each year, on the third Saturday in September, hundreds of
thousands of volunteers participate in the Cleanup and learn about the impacts of marine debris
worldwide. The Cleanup has engaged over 13 million people since its inception, removing over 250
million pounds of trash from the world’s beaches and waterways. But the Cleanup goes beyond the
pounds: volunteers have recorded information on over 265 million items collected during the
Cleanup. Data collected by volunteers are used by NGOs, policy makers, educators, and industry
innovators to engage the public, craft policies, and inform solutions to reduce marine debris.
Materials:
 closed-toe shoes
 (reusable) gloves
 paper Cleanup data card
 clipboard
 writing tools
 collection bags
Instructions:
 Ocean Conservancy recommends collecting data as a team, with one person recording
information on the Cleanup data card, and others collecting and bagging trash.
 Safety first:
o Wear gloves and shoes to protect your hands and feet from sharp or toxic items.
o Only pick up items you’re comfortable with—heavy, sharp, or hazardous objects can be
reported to the Site Captain for safe removal
 Review the Cleanup data card before starting.
 At the beginning of your cleanup, record the Cleanup Site Name, State or Province, Country,
Zone or County, Nearest Crossroad or Landmark, Type of Cleanup, and Number of Volunteers
Working on the Data Card.
 As your group cleans, make tick marks in groups of five next to the corresponding debris items
as trash collected. Total each item’s tick marks at the end of the Cleanup. Example:
=9
 Do not write any words like “lots” or “many”—only numbers are usable data!
 At the end of the cleanup, record the Number of Trash Bags Filled, Total Weight of Trash
Collected, and Distance Covered.
 If there are any items that you found that were not listed on the data form, you are welcome to
use the “Items of Local Concern” portion of the data card to record this data.
 If anything unusual was found during the cleanup, let us know! Record on the first page under
“Most Unusual Item Collected.”
 Likewise, if you encountered a dead or injured animal during the cleanup make sure to fill out
the Dead/Injured Animal portion of the card to help Ocean Conservancy track these impacts.
 Email a scanned copy of the form to cleanup@oceanconservancy.org.
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International Coastal Cleanup: Brand Data Collection
Overview
To expand upon the vast dataset built by Cleanup partners and to further enrich its robustness,
an additional methodology was launched for the 2018 Cleanup to collect information on the
respective brands associated with each item of debris. The Cleanup data form has always
applied a structured categorization to the data, and the addition of qualitative brand
information provides a final, and critical, data layer on collected debris and provides full
transparency on the issue for NGOs, governments and the private sector. In 2015, it was
estimated that eight million metric tons of plastic enter the ocean annually.5 The researchers
further identified that insufficient waste collection and recycling were a major contributor to
these inputs. A clear vision not only of the types of products that escape supply chains and
waste collection systems, but also the respective brands of those products is imperative to
inform corporate responsibility and waste management efforts in geographies where ocean
plastic inputs are currently largest.

Application
The goal of this survey work is to develop an unbiased sampling methodology to ensure data
are collected without agenda, and provide insight into value chain gaps, market failures and
primary leakage points in the waste stream. Information from such efforts can help to inform
solutions and target on particularly problematic packaging and material formats. The data
collected from these surveys will provide key insights and prospects to all stakeholders working
on the issue of ocean plastic waste.
For companies from the private sector, this is an opportunity to learn more about their
consumers and capture information about their products and packaging possibly falling out of
the waste management system. Once data becomes available, we want to work with the
organizations to reduce instances of products falling out of the waste stream after use through
prioritization for material and packaging redesign.
Similarly, Civil Society Organizations and scientists will be afforded the chance to develop a
robust methodology and carry out field work and observations. While it will not be possible to
identify all materials falling out of supply chains and waste systems, a representative sample size
between communities that differ geographically and demographically may provide insights that
can be extrapolated and provide broad insights, or at the very least opportunities in a local
context.

5

Jambeck, J.R., Andrady, A., Geyer, R., Naryan, R., Perryman, M., Siegler, T., Wilcox, C., Lavender Law, K. (2015). Plastic
waste inputs from land into the ocean. Science, 347:768-771.
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Methodology
The Brand Data Collection survey is more time intensive and requires meticulous documentation
of all qualitative information on debris items. This additional level of scrutiny calls for a formal
training of surveyors. Each item found involves significantly more inquiry: beyond the item’s
categorical identification and tally, the item is to be thoroughly examined for brand information
and cataloged with a brand or descriptor. Items without a brand or distinguishing characteristics
are also recorded in the survey to pare bias. Raw data counts from these surveys integrate with
the standard Cleanup method so that duplicative data collection efforts are not required.
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Commonwealth Scientific and Industrial Research
Organization (CSIRO) Marine Debris Survey
Overview
CSIRO’s survey methodology was developed to model the distribution and movement of plastic
waste in areas of development, waterways, coastlines, and in the ocean. Existing large-scale
marine debris datasets, such as the International Coastal Cleanup’s, were not randomized by site
nor conducted by trained professionals. CSIRO’s methodology was created to build a more
rigorous assessment of marine debris composition and concentrations in different
environments. CSIRO’s methodology has been used to complete national surveys in Australia
and the United States, publishing reports on how litter moves across land and what factors
contribute to debris in our natural environments.

Application
Data collected through CSIRO’s methodology has been and continues to be used to create a
geographical model of how waste is distributed and travels—the method looks closely at every
type of terrain: urban centers, waterways, shores, and the ocean. From 2015 to 2017, Ocean
Conservancy, the National Oceanic and Atmospheric Administration (NOAA), and CSIRO worked
together to model a national picture of marine debris in the United States, assessing the
effectiveness of legislation, the abundancy of various items, and the areas of high debris
concentration.
Additional reports analyzing CSIRO’s dataset found that the context of a site, population density,
site accessibility, and time spent by visitors at a location are among the variables that can be
used to estimate levels of debris at sites that were not surveyed. Accurate and predictive models
for marine debris play an important role in how we move towards solutions. CSIRO’s reports
provide opportunity to identify regions or programs for informed investments and
improvements. The CSIRO protocol uses field sampling to measure, and mathematical modelling
to estimate, the distribution and movement of plastic waste near urban centers, along
waterways, on the coastline and in the ocean.

Methodology
CSIRO’s methodology requires trained professionals to carry out the survey. Prior to the survey,
CSIRO uses a random sampling design to select sites for three to six transects to be completed.
Inland, river, and coastal sites are designated for survey and detailed site information is recorded
by the surveyor, such as beach gradient, dominant land use, substrate type, shore exposure, and
wind direction. Beyond the additional level of site description, the CSIRO methodology collects
information on a more comprehensive list of items, adding a few dozen other categories to the
Cleanup data form. CSIRO staff will work closely with you and your team to provide the
appropriate trainings and identify exact survey sites. Please do not undertake this activity
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without input from CSIRO. You (and your team) identify the city and/or river of interest and
CSIRO will work with you to select the actual survey sites for all 4 survey types.
To review the full survey handbook designed by CSIRO, including methodologies for inland and
waterway environments, and to contact CSIRO staff for more information about site selection,
visit https://research.csiro.au/marinedebris/resources/.
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