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     CONCEPT AND COORDINATION 

Brazilian Association of Public Cleansing and Waste Management Companies (ABRELPE)/ 
(secretaria@abrelpe.org.br). 

ABRELPE is a non-profit organization that gathers and represents companies that operate in the 
urban cleansing services and management of municipal solid waste. Its mission is based on the 
principles of environmental preservation and sustainable development and its main objective 
is to promote technical and operational development of the solid waste sector in Brazil. 

In an international context, ABRELPE is the representative in Brazil of the International Solid 
Waste Association (ISWA), the main global entity dedicated to the solid waste matters; it is 
also the head office of the Regional IPLA Office for South America (International Partnership 
for the development of waste management services together with local authorities), a well-
known program supported by the UN through the UNCRD – United Nations Centre for Regional 
Development. Moreover, ABRELPE is part of the Municipal Solid Waste Initiative of the Climate 
and Clean Air Coalition (CCAC), an international partnership for the environment agenda that 
operates on several fronts to reduce short-lived climate pollutants and fight climate change.
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     ABOUT THIS DOCUMENT

This report presents a Solid Waste Monitoring Methodology Proposal in Marine and Coastal 
Environment of Santos-São Vicente Island, as part of the project implemented by ABRELPE 
to the Municipality of Santos, Brazil, and its Municipal Secretary of Environment (SEMAM), with 
funds from the Swedish Environmental Protection Agency (SEPA).

With one-year period, the project gathers studies, actions and propositions that aim to identify 
and beat the land-sources of solid waste pollution in the estuary and beachfront of Santos. 
The first phase consisted of a diagnostic cycle, in which was possible to know the National 
Panorama of beating marine litter actions, the local municipal solid waste (MSW) management 
system, as well as the identification of the main land-based sources and materials that end 
up in the ocean. The second phase was more proactive, and the project team presented a set 
of actions aimed at improving waste management and also established the communication 
guidelines to implement them.

Thus, as the last report developed under the project, this document represents the closure of 
the marine litter prevention by addressing a conceptual view of the monitoring methodology, 
in order to follow the path of the solid waste. Based on the premises of the monitoring science, 
social engagement and replicability in similar projects, the following proposal incorporates 
international contributions to the theme, and indicates the possibilities of application in three 
actions of the Action Plan and its potential for verticalization of the results to the national 
scenario.

Therefore, the information is presented following the chronological order for the build of the 
monitoring proposal, namely:

• Part 1 - Bibliographic review: brief review on existing methodologies for monitoring marine 
litter in marine and coastal environment and with features that enable a comparison with 
national and local situation; 

•  Part 2 - Workshop report: participative workshop report, which was carried out to discuss 
marine litter monitoring options for Santos-São Vicente island;

•  Part 3 – Proposal of a monitoring methodology.
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PART  1
BIBLIOGRAPHIC REVIEW

    1. CONTEXT

This document was built in two parts: (i) bibliographic review on solid waste monitoring in the 
marine and coastal environment; (ii) analysis, categorization and commented consolidation of 
the information related to the bibliographic survey. It provides an overview of monitoring and 
details in which the proposal for the Santos-São Vicente estuary was based.

This bibliographic survey was carried out in several sources of information: scientific papers, 
books, dissertations and/or thesis, magazines, websites, technical reports of public bodies, 
NGOs and private companies, patents, guides, protocols and apps. Both Portuguese and 
English key words were considered. After obtaining an initial listing of records, the following 
information was categorized by:

Monitoring method: which method(s) was(were) used;

Waste: which type of waste was monitored. When more than three different types of waste 
were analysed, the term “diverse” was used;

Environment: which marine environment(s) was monitored. When more than two types or 
when the description of the environment was not specific, the term “multiple” was used;

Location: geographic location(s) that the monitoring was performed;

Characteristic: the monitoring was classified as descriptive, quantitative, qualitative or quan-
titative and qualitative;

Monitoring frequency: specific or continuous;

Social engagement: yes or no;

Reference: format of the monitoring communication; 

Source of the information.

The list of references consulted is presented in Annex 1 and the list of records based on the 
above categories is in Annex 1A.
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    2. COMMENTED CATEGORIZATION

139 references were considered, all directly related to solid waste monitoring in marine 
and coastal environments. As detailed below by category, there is a variety of monitoring 
proposals, most of which are proposed for the sandy beach environment. In contrast, there 
are few records for estuarine and mangrove environments, which are important ecosystems 
in the Baixada Santista scenario. Monitoring methods are diverse, from technological to social, 
including different monitoring protocols associated with regional reality.

Regarding the source of information, the most common record was guides (~45%) (including 
protocols), followed by scientific papers and technical reports (which had equal proportions 
about 20% each) (Graphic 1). Thus, the remaining categories (websites, dissertations and thesis, 
apps and others) presented about 14% in total.

Graphic 1. Bibliographic survey considering the monitoring communication source. 

From the considered sources, six are national references: two guides (protocols), three scien-
tific papers and one technical report. National references refer to sandy beach environments 
(four of six references) and one to ocean environment (Annex 1A). In these references, there are 
different monitoring methods such as citizen science (two records), on-site collections (two), 
dragging and photographic recording.

Sandy beach corresponds to the environment with the largest amount of available methods, 
corresponding to 31.4% of the references (Graphic 2). This can be explained by the socio-en-
vironmental and tourist importance of this ecosystem, as well as its easy access and social 
mobilization feature. Also noteworthy is the proportionally high record of references for the 
sea (21.2%) and for multiple environments (approximately 20% of the total). The ocean bed, 
the most difficult to reach region, represented 8% of the records and the ocean surface 6.6%. 
It is important to highlight the proportional scarcity of records for coral reefs, rocky shores and 
mangroves (0.9% each, added in the “other” category).

Graphic 2. Bibliographic survey considering the monitoring environment.
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Graphic 4. Bibliographic survey considering the type of waste of the monitoring.

Most methods involve qualitative and quantitative techniques, representing almost 68% of the 
records. Descriptive and quantitative methods appeared in about 10% of the records each and 
the qualitative was recorded in only one (0.7%). Regarding the type of waste (Graphic 4), most 
references (73.6%) reported a wide variety of waste (such as plastic, textile, paper, wood, metal, 
glass and healthcare waste). While the specific monitoring for a type of waste was recorded for 
plastics (10.4%), microplastics (13.2%) and organic waste (2.8%).

From the 139 reference records surveyed, when considering the methodology, the highest 
proportion was categorized as a monitoring guide (~34%). These guides address a wide 
range of monitoring proposals, including those for enhancing social engagement. Important 
organizations are already engaged in the discussion and elaboration of commented guidelines, 
such as the United Nations (through GESAMP), the American NOAA, as well as European and 
African agencies.

Trawling and on-site collection techniques were also common in the records (14 and 17%, 
respectively) and are often associated (respectively) with monitoring of waste in the ocean 
and sandy beaches. Photographic records, development and use of new technologies, visual 
records, monitoring by stomach vertebrate content analysis, satellite remote sense techniques 
and citizen science, appeared with percentages between 7 and 5%. The use of modeling and 
methods such as bioindicators and general reviews made up less than 4% of the total records 
(Graphic 3).

Graphic 3. Categorization of the methodology from the bibliographic survey.

In general, there is a range of different methods and technologies involved in monitoring process-
es. Despite the large amount of material available, they do not address practical issues and the 
cost-benefit balance for different monitoring methods. Considering that the issue of solid waste 
in marine and coastal environments involves different sectors of society, the approaches and 
methodologies will bring different answers regarding the cost of application, monitoring of sources, 
detailed estimation of the obtained material, possibility of application by different sectors and 
long-term maintenance. There is a growing attention to social engagement methodologies as a 
form of academy-society association aiming at the implementation of environmental monitoring 
proposals and the best use and conservation of ecosystems, with one third of the references 
raised (38%) pointing some kind of social engagement in their methods.
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PART 2
WORKSHOP REPORT: 
PARTICIPATIVE APPROACH 
TO DISCUSS MARINE LITTER 
MONITORING OPTIONS 
FOR SANTOS-SÃO VICENTE 
ISLAND

In this document it is presented the participatory discussion stage on solid waste monitoring 
methodologies in the Santos-São Vicente region. This step is part of a process of building a 
monitoring methodology proposal that consists of a theoretical survey, followed by this partic-
ipatory construction to support the proposition stage. This participatory construction step is 
essential for proposing a monitoring program that is aligned with the aspirations, knowledge 
and ideas of all sectors involved. Still, it is essential that all actors are engaged and involved 
from the conception of the idea, making the process more meaningful and effective.

The participatory discussion process requires horizontal participation, regardless of institution 
or position, and ensuring that everyone has the right to speak out and interventions have the 
same weight in the discussion. Thus, once all actors feel represented in the discussion and rec-
ognize that the end product, regardless of the outcome, represents the manifestations of the 
whole group, the process of approaching consensus in participatory spaces is facilitated.

The experts that conducted the process worked with the horizontal discussion process with 
question/challenge dynamics. For this process is essential the diversity of actors and the medi-
ation by members outside the discussion. The dynamics are short, with frequent group change 
and all results visible to participants. In this way, it avoids losing focus on discussions and en-
sures that actors who are eventually unhappy with the outcome can invalidate the final prod-
uct.

    1. CONTEXT
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The process consisted of an initial study of the problem to be addressed and the actors in-
volved, followed by the design of the event proposal and the dynamics to be used. To this, was 
invited a group of approximately 20 people representing municipal, state and federal public 
sector, academy and NGOs. The workshop (agenda in Annex 2) was organized in 2 stages:

A. At first, participants were invited to 'dream' and their knowledge, ideas and propositions 
could be freely explored. Participants were divided into groups of approximately 6-7 peo-
ple, totally randomly and ensuring the multiplicity of actors in each group. Then, each of 
the groups had a mediator who presented a question and invited the group participants 
to come up with ideas and write the key words on a flipchart. In this process, the media-
tors continued to encourage everyone's participation. After approximately 10 minutes, the 
groups alternated, complementing the answers to the question initiated by the previous 
group. In this way, all participants were exposed to all questions, ensuring as many answers 
as possible. Two cycles were conducted with 3 questions each (Table 1), the first focusing on 
methodologies and the second addressing characteristics of the regional reality.

Table 1. 
Outline questions of the first stage of discussion of the participatory process.

Activity 1: Diagnosis of monitoring methodologies ('dream')
- What to monitor?

- What are the main methods?
- What can be done differently? Innovate?

Activity 2: Methodologies for estuarine regions

- What characteristics/conditions to consider for methods in 
estuary/bay regions?
- Who can monitor?

- What to do with monitoring?

After these two activity cycles were performed, the facilitators grouped the answers to each 
question by similarity, in order to decrease the number of answers. The result was presented 
to the participating group so that they could give their opinion, suggest changes and validate 
the groupings according to their perceptions. 

B. The next stage was of proposition. At this time, the participants were divided into three 
groups, ensuring the representativeness of all actors involved in each group. Then, the 
groups were invited to revisit the answers from previous stage and, based on these data, 
to propose ideas for waste monitoring in the region. Proposals should be organized con-
sidering the proposed method, what would be monitored, how to perform it, how often 
and who would be responsible. Each group had approximately one hour for discussion and 
proposition filling in a visual table and, at the end, presented their proposals to the other 
groups. At this stage, each group had a 'parking lot of ideas' for those issues they discussed 
but considered not relevant at that time for the proposals they were presenting. 

Finally, after all presentations, there was a general discussion about the proposals presented 
and participants' opinions, suggesting groupings and/or prioritization. At the end, the partici-
pants were also able to make an assessment of the workshop and its methods.

    2. DEVELOPMENT OF THE ACTIVITIES

    3. RESULTS FROM THE PARTICIPATIVE PROCESS

There was a great diversity of ideas and wishes from the participants, strengthening the process 
of building participatory planning. Considering the data grouped and validated by them, it was 
observed that the monitoring object could be related to materials (different wastes), as well as 
issues related to environmental dynamics, territories, individuals/organizations and processes. 
Thus, for the monitoring proposal, one must consider what the objective is and its respective 
impacts.  

Regarding the methods, participants indicated technological, direct access and social methodol-
ogies. Similarly, when asked about innovations, suggestions could be grouped into technological, 
capacity building and social innovations. These responses deserve attention as they highlight 
an emerging indicator of the actors at different times, about the importance and need for social 
innovation to engage the population in the monitoring process. 

Figure 1. Debate by one of the groups for monitoring processes to Santos-São Vicente region.
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In the second round of questions, regional characteristics emerged in relation to geopolitical, 
environmental, use and process issues. A highlight was the discussions and indications on the 
Metropolitan aspect of Baixada Santista and the need for inter-municipal action, since the 
process of monitoring and impact of waste is integrated by environmental issues to the nine 
municipalities of the region. Considering the monitoring process in the region, responsibilities and 
opportunities were raised for different sectors of society (from academia, NGOs and citizens), as 
well as the government and the need for involvement of those who have an economic relationship 
with the process, either by generating the waste or by collecting it. Finally, the participants 
indicated that monitoring should be widely disseminated to society, needs constant training and 
should be engaged and subsidizing public policies.

1. What to monitor?

Materials Dinamics/ transpor-
tation Territory Who Process

Plastic
Cigarette but
Toilet paper

Pellets
Construction waste

etc

Tide
Drift

Canals
Fluctuation

Weather seasons
etc

Sand
Stilt houses 
(palafitas)

Cruises

Individuals
Tourists
Boats

Companies
Foodcarts

Trade
Public agencies

etc

Perception
Communication

Education
Inspection

Politics
Reverse logistic

Collection
Production

2. Which methods?

Technological Direct Access Social

Flags
Apps

Sensing

Information
Volume

Gravimetry
Fixed collection point (waste bins) 

Citizen science
Interviews

3. What can be done differently? Innovate?

Technology Capacity building Social innovation

Drones
Chips

Machines
Sensing

Apps
Games

Environmental education
Basic youth and adult training

Incentives for wastepickers

Citizen science
Public management

Engagement
Partnerships

4. What characteristics/conditions to consider for methods in estuary/bay regions?

Geopolitical Environmental Land-use Process

Metropolitan
Topographic profile

Socioeconomic
Continent - Island

Channel, estuary and marine currents
Conservation units
Climate changes

Historical-cultural

Harbor - dredging
Industrial petrochemical pole

Summer and tourism
Fishing

Communication
Social engagement

Traditional communities
Government + Conservation 

units + Universities
NGOs

Behaviors
Projects - learning

Education

5. Who can monitor?

Society Management + Direct 
Administration Economic process

All (overall)
Students

Wastepickers
Professional Associations

NGOs
Startups

Universities

Government
Public cleansing company

Industry
Retailer
Recycler

Condo + recycler
Wastepicker cooperative

Companies engaged

6. What to do with monitoring?

Communication Update Actions

Multiplatform Sharing 
(Secretariat of Education, of 

Environment, etc.)

Replan
Improve
Update

Plans
Public management

Partnerships
Mitigation

Short- and long-term projects
Programs
Logistics

Opportunities
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At the propositional stage, the working groups were able to discuss and evaluate different ac-
tion strategies that they considered pertinent, based on the initial ideas brought in the morning 
and the local reality. At this stage, different discussions emerged about the feasibility, recogni-
tion of existing actions that could be strengthened and the need for joint action from different 
sectors of society. Among all the monitoring proposals built (Table 2), the final discussions 
included:

a) The articulation between different sectors (governmental, non-governmental, academic and 
civil society);

b) Social and local community engagement in the monitoring process;

c) The potential of technologies (e.g. drones and apps);

d) The educational potential of monitoring for behavior change.

It should be noted that the discussions of all groups also pointed to the need for reflection on 
monitoring for data generation or monitoring associated with waste collection. In these cases, 
the methodologies, investments and frequencies depend on the definition of the initial objec-
tives of the monitoring plan. In addition to these points, other indications were made in the 
'parking lot of ideas' regarding the challenges of waste of different sizes, fishing gear, composting, 
among others (Annex 2A).

Figure 2. Summary of the discussions and proposals that emerged during the workshop.

Method What How Frequency Who

I - Drainage canals: containment
II – Palafitas: cleanups

III - Beaches/Ocean: collection/
cleanup and digital information 

system

- Booms: quantify, measure 
and qualify

- Collect
- Segregate
- Quantify

- Trawl nets
- Ecofriendly sports (surf 

& SUP)

- Floating waste
- Disposed waste 

(mangrove)
- Waste at the bottom 

of the ocean

Three days
Tide range (moon)

2 collections per moon (tide)
~ Once a week or ~ Four 

times per week
Daily

Government
NGOs

Universities
Volunteers

Communities

Booms (grade, closed)
Ecoboat (manual and sieve)

Size (>weft)
Floating

Qualitative and quan-
titative item by item 

analysis

- daily -> passive
- extraordinary -> monitore 

(seasonal)

Community
Technicians (NGOs, 

UNI and GOV)

Communitary agent (slums and 
palafitas)

Sampling
Beach cleansing (manual 

and mechanical)

Waste beyond collec-
tion area

Sand x Waste
Manual collection

x units

Daily
Monthly

Community + GOV
GOV

Drones at the estuary Waste mass and move-
ment

Orthophotos
Images and videos

First three months weekly, 
then biweekly and monthly

Government, partner-
ships with NGOs and 
universities (entities /

institutions)

Creation of community environ-
mental agents for monitoring at 

palafitas

Effective action on waste 
collection to generate 

data and income for local 
population

Training, implemen-
tation of equipment 

such as waste bins and 
sustainability stations

Three cleanups per month Local population

Cleanups and environmental 
education Gravimetry

Improvement of 
existing methodology 

(for schools)
Partnership with 

foodcarts and tents at 
the beach

Monthly activities and 
meetings

NGOs, universities, 
government, schools, 
volunteers and entre-

preneurs

Booms At the estuary

Targeting waste gen-
erated at palafitas and 

other municipalities 
(carried by the tide)

Continuous, with weekly 
pickup Government/NGOs

Effective actions against cigarette 
butts Bins Making it with 4-inch 

PVC pipe Daily Government/NGOs
Community

Extensive supervision Existing laws More supervisors at 
field Permanent Government

App (cellphone)/website Waste in general Variable
- Interested users 

(Universities, NGOs)
- Startups

Table 2 – Monitoring proposals by participants
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PART 3
MONITORING METHODOLOGY 
PROPOSAL

In order to build this monitoring methodology, the following documents were used as references: 

(i) Reports developed throughout the project1:  “Santos: setting the scene of the local waste 
management system”; “Where does the marine litter come from? Study on potential land-based 
sources in Santos, Brazil.”; “What ends up in the ocean??”; “Guidelines for Communication and 
Transformation of Behavior on Waste” and “Action Plan”;

(ii) “National Plan to Beat Marine Litter”:  a document launched by the Ministry of Environ-
ment (MMA) in 2019 as part of the National Agenda for Urban Environmental Quality;

(iii) Methodologies for monitoring waste in the marine and coastal environment, available 
in many sources of information:  scientific papers, books, dissertations, theses, magazines, 
websites, technical reports of public body, NGOs and private companies, guides and protocols, 
compiled in a bibliographic research (Part 1).

(iv) Methodologies and discussions proposed at the workshop "Beating Marine Litter: dis-
cussions on proposals for monitoring marine litter” (Part 2). The workshop, held in June 2019 as 
part of the project, aimed to share information and proposals for methodologies for monitoring 
marine litter.

According to the National Plan to Beat Marine Litter (2019), the discussion on political and public 
management aspects of marine litter in Brazil is recent. The document indicates that only in the 
mid-decade the theme advanced within the federal government, becoming a goal of MMA from 
2017. Certainly, considering the 8,500 km of Brazilian coast, 274 coastal municipalities (Ordinance 
No 461, 13 December 2018) and the achievement of 16th position in the ocean plastic disposal 
ranking (out of 192 countries evaluated) (Jambeck et al., 2015), it is correct to consider that current 
efforts for short, medium and the long-term actions conducted by the public and private sectors 
and civil associations are of extreme importance and urgency. 

In the municipality of Santos, the project identified three main hotspots of solid waste that be-
comes marine pollution: (i) palafitas’ communities, (ii) drainage canals and (iii) beachfront. These 
hotspots research into the types of leaking materials, especially i and iii, allowed them to be 
characterized as moderate and extremely dirty. From this characterization and the identification 
of problems and demands, an action plan was presented, which carries the perspective of pre-
vention of marine litter. And it is in this context that the monitoring proposal is inserted, provid-
ing the municipality and other actors with some tools to monitor the results achieved with the 
implementation of selected actions.

    1. METHODOLOGICAL REFERENCES

1Available in: http://lixoforadagua.com.br/
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2.1. BRIEF HISTORICAL BACKGROUND OF REFERENCES

Environmental monitoring is often criticized for being a strategy (i) with lack of scientific clarity 
(especially when compared to experimentation and impact analysis); (ii) that generates lots of 
data - making long-term organization difficult; (iii) that is mostly represented by misused data; 
(iv) that is also considered a costly long-term strategy (Lovett et al. 2007). However, despite these 
challenges, there are also many successful environmental monitoring experiences, which have 
provided important scientific advances and critical information for environmental policy (Lovett 
et al., 2007; Bean et al., 2017). Only through continuous monitoring is it possible to understand 
the differences in time and space scales, allowing the proposition of effective public policies and 
the involvement of all responsible sectors. Still, it is important that the monitoring follows scien-
tifically validated processes, which give greater support and confidence to decision making and 
strengthens the relationship between science and society. 

Some considerations, however, are essential to address the mentioned weaknesses and achieve 
a positive cost-benefit ratio. Among these we highlight (i) outline the monitoring methodology 
based on clear scientific issues; (ii) define the monitored variables; (iii) include assessments and, 
if necessary, adaptations over time; (iv) ensure data reliability, archiving and access of datas; (v) 
continuously examine, analyse and present the datas and (vi) use protocols that allow replica-
bility in other areas, ensuring the comparison of datas and processes. Wherever possible, (vi) 
include experimentation and/or modelling research alongside monitoring (Lovett et al., 2007).

When compared to information from Australia, the United States and countries from Europe and 
Asia, there is limited literature from Brazil on the waste monitoring issue, including publications 
in scientific journals, technical reports, websites, among others. For this reason, there is no uni-
formity in the use of methodologies. This situation had already been pointed out in the National 
Plan to Beat Marine Litter (2019), which referred to information on sources and distribution of 
waste as non-existent, incomplete and/or obtained in non-standardized ways. The bibliographic 
research enhances this consideration. 

Assuming the lack of basic information and the importance of acquiring this datas, the meth-
odological unification of upcoming solid waste monitoring in Brazil, as well as the use of a con-
solidated methodology applied in other countries, would represent a potential for advancing 
knowledge of the Brazilian problem. The standardization would allow comparisons at meso and 
macro scales, in a greater complexity of discussions. Obviously, it is not proposed to disregard 
the peculiarities and national, regional and local needs, nor the limits of comparative analyzes 
(especially in the face of restricted data availability scenario). On the contrary, this strategy makes 
it possible to relate local reality to national and global challenges using adapted protocols.

    2. CONSIDERED ASPECTS FOR THE MONITORING METHODOLOGY   
         PROPOSAL

2 Available in: https://bit.ly/2L3zEvh

2.2. DEFINED REFERENCES

Based on the above considerations and on the theoretical indications and dialogue with the ac-
tors involved in the theme in the Baixada Santista, as well as the prioritization of social engage-
ment in monitoring, it is indicated the joint application of two international protocols for waste 
monitoring in the Santos-São Vicente estuary: OSPAR (2010) and GESAMP (2019). Both were 
developed to provide a methodology for standardized application at different levels - national, 
intergovernmental and international organizations.

The first protocol was proposed by a committee of 15 Governments and the European Union, 
which cooperate to protect the marine environment of the North-East Atlantic. It refers to all 
types of materials that can be found at sea (plastic, paper, wood, etc.) and should only be applied 
in the sandy beach environment. The timescale should reflect considerations on a range of fac-
tors and, therefore, its definition is up to the strategic design of this monitoring. It is noted that 
this protocol presents a photographic guide of categorized items, also in Portuguese (Portugal), 
assisting the technical training and its application. To adapt this protocol to the Brazilian scenario, 
MMA proposed the National Cleanup Form² within the scope of the National Plan to Beat Marine 
Litter, which brings a photographic guide and sampling table considering the national reality and 
the experience of different organizations.

The second protocol was proposed by the Joint Group of Experts on the Scientific Aspects of Ma-
rine Environmental Protection (GESAMP), which advises the United Nations (UN) system on the 
scientific aspects of marine environmental protection. The protocol is dedicated to the problem 
of plastic, in different sizes and environments, and presents a monitoring proposal that is aligned 
with the demands raised by the local actors heard during the construction of this proposal, as 
well as contemplates the possibility of being replicated in other initiatives along the Brazilian 
coast, allowing a national comparison and with other regions of the world.

It must be highlighted that the guidelines contained in both reports and protocols are distinct, 
but complementary, and may help understand the complex current situation of solid waste pol-
lution in the Santos-São Vicente estuary.

In this sense, the integration of the GESAMP (2019) methodology, which can be applied in differ-
ent environments, with the scope of materials from the OSPAR (2010) methodology, ensures the 
suitability to the national reality with the National Cleanup Form proposed under National Plan 
to Beat Marine Litter. Thus, the different actions presented in the Action Plan can be monitored 
according to the discussion at national and intergovernmental levels, provided that the monitor-
ing process contemplates (i) the question to be answered, (ii) sampling methodology and (iii) data 
management.



24 25

ACTION Action 2.1. SOCIAL-ENVIRONMENTAL PROJECT “ECOLOGICAL FISHERMAN”

OBJECTIVE
To trap the floating recyclable waste in the booms system installed at the mouth of the rivers, as well 
as those wastes that have already reached the mangrove areas.

MONITORING

Duration and periodicity: 1 year, with monthly evaluations.

Two monitoring groups: i) fisherman and residents of the palafitas, as environmental agents, collect, 
qualify and quantify the waste trapped by the booms; ii) Employees of the Secretariat of Public 
Services collect, qualify and quantify waste on the beachfront, which will allow to verify the efficiency 
of booms in trapping the materials currently arriving in this environment.³.

ACTION Action 2.2. BOOMS AT THE CANALS

OBJECTIVE
To trap the floating waste coming from littering along the canals and so avoiding its way to the 
beachfront.

MONITORING

Duration and periodicity: 1 year, with monthly evaluations.

Two monitoring groups: i) Employees of the Secretariat of Public Services collect, qualify and quantify 
waste trapped by the booms; ii) cross-checking these data with those obtained with the collection, 
qualification and quantification of waste on the beachfront.

#1 PALAFITAS’ COMMUNITIES

#2 DRAINAGE CANALS

    3. IMPLEMENTATION OF MONITORING PROTOCOLS IN THE 
        ACTION PLAN

Considering the identified hotspots, the application of the GESAMP (2019) protocol and the Na-
tional Cleanup Form is recommended in three selected actions proposed in the Action Plan, as 
described in the tables below. 

 ³ As identified in the reports “Where does the marine litter come from? Study on potential land-based sources in Santos, Brazil.” and “What ends 
up in the ocean?”.

ACTION Action 2.3. RECICLA BEACH PROJECT

OBJECTIVE
To allow a wastepickers cooperative, duly registered in the municipal system, to collect dry recyclable 
waste on the beachfront, to segregate and commercialize it.

MONITORING

Duration and periodicity: 1 year, with monthly evaluations.

Two monitoring groups: i) wastepickers qualify and quantify the materials collected; ii) cross-checking 
these data with those obtained with the collection, qualification and quantification of the waste of 
the beach sand strip.

#3 BEACHFRONT

3.1. SOCIAL ENGAGEMENT FROM SOCIAL TECHNOLOGY CITIZEN SCIENCE

In addition, for the implementation of the monitoring methodology in the actions described, we 
recommend that it is developed based on social engagement and social technology Citizen Sci-
ence, which assumes the active teaching methodologies and the participative monitoring (Eitzel 
et al., 2017). This is a proposal aligned with the workshop results, which highlighted the impor-
tance of involving different actors.

For an effective gain, it is important that this involvement occurs at different stages of the 
process, allowing the identification of the problem and the role of different sectors of society to 
address it. The literature for this discussion is wide, pointing to successful strategies and key ele-
ments to guide future initiatives and evaluations (Lewandowski & Specht, 2015; Eitzel et al., 2017; 
Kallimanis et al., 2017).

In this sense, it is important to highlight the following excerpt from the National Plan to Beat Ma-
rine Litter (2019): “the effort to beat marine litter must come from the government as a public policy, 
but the engagement of the whole society is necessary to be effective”. This strongly agree with the 
proposition of social technology Citizen Science with the participatory monitoring of the public 
power-academy-society, which allows to fill the gap of awareness, scientific literacy and social 
proactivity.
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Based on the process developed, the theoretical frameworks and listening to different sectors 
of society, the development of the protocols will make it possible to put the data obtained in 
Santos-São Vicente into a worldwide discussion and, furthermore, to allow the other initiatives 
to follow the same pattern proposed here, strengthening the actions for monitoring and beating 
marine litter, associated with the goals of the National Plan to Beat Marine Litter. To implement 
this monitoring based on the protocols GESAMP (2019) and OSPAR (2010), the following aspects 
should be highlighted:

• It is important to define the objective and question to be answered by the monitoring, as well 
as the sampling methodology and data identification and systematization.

• For each action to be monitored, it is suggested to hold a participatory workshop with differ-
ent sectors of society involved in the monitoring. The presence of the public sector, the deci-
sion makers and the organizations and members that will coordinate and carry out the field 
action, as well as the one funding agency are recommended. The definition of the necessary 
adjustments is only possible on the knowledge of available financial and human resources. 
Thus, the detailed proposal may occur in a bottom-up process, where executive agencies 
propose what they think is optimal and then seek resources, or in a top-down process, in 
which, based on an available resource, the strategy is defined.

• Since the development of this protocol in a participatory and socially engaged manner is in-
dicated, it is essential to carry out a training program for the team involved. In the process, 
besides technical issues related to protocol application, the citizenship education must be 
considered, as well as values of the members and institutions involved in it, in order to guar-
antee a long-term effective change.

• The initial planning must should include annual moments of evaluation and capacity building, 
and adaptation proposals, since these protocols are dynamic, and the knowledge acquired 
from the application of the proposal to the local reality may lead to necessary adjustments. 
Besides, guidelines for provision of data must be taken into account, considering legal issues 
involved and the goals of the participating institutions.

• Finally, the monitoring plan must be directly linked to the communication plan, spotlighting 
the data obtained and using them in the participatory monitoring process as tools for knowl-
edge dissemination, engagement of different sectors and awareness to seek the desired be-
havioural change.

    4. CONSIDERATIONS FOR THE MONITORING PROPOSAL
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Reference Method Waste Environment Region Chacteristic Frequency Social engagement? Reference Source

1 Trawling Diverse Bay EUA Qualitative and 
quantitative No Technical report Tracking California’s Trash 
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2 Trawling Microplastic Ocean surface Mediterranean Sea Qualitative and 
quantitative No Scientific paper Kedzierski et al. (2019)

3 Trawling Microplastic Sea North Atlantic Qualitative and 
quantitative No Monitoring guide GESAMP (2019)

4 Trawling Microplastic Sea Qualitative and 
quantitative No Technical report JRC-IES (2011)

5 Trawling Plastic Multiples Qualitative and 
quantitative No Monitoring guide GESAMP (2019)

6 Trawling Diverse Seabed Spain Qualitative and 
quantitative No Scientific paper Garcia-Riveraa et al. 

(2018)

7 Trawling Diverse Seabed Europe Qualitative and 
quantitative No Scientific paper Zablotski & Kraak (2019)

8 Trawling Diverse Seabed Italy Qualitative and 
quantitative No Scientific paper Strafella et al. (2019)

9 Trawling Diverse Seabed Qualitative and 
quantitative No Technical report JRC-IES (2011)

10 Trawling Diverse Multiples Qualitative and 
quantitative No Technical report Lippiatt et al. (2013)

11 Trawling Diverse Multiples Qualitative and 
quantitative No Monitoring guide Cheshire et al. (2009)

12 Trawling Diverse Multiples Qualitative and 
quantitative No Technical report Lippiatt et al. (2013)

13 Trawling Organic waste Rivers and estuary Africa Quantitative Continuous No Website African Marine Waste 
Network (2019)

14 Trawling Varied Seabed Black Sea Quantitative Punctual No Scientific paper Mocheva et al. (2016)

15 Trawling Organic waste Guanabara Bay, RJ (Brazil). Qualitative and 
quantitative Continuous Yes Scientific paper Ferreira et al. (2010)

16 Trawling and on-site collection Varied Beach and sea Belgium Qualitative and 
quantitative Punctual No Scientific paper Cauwenberghe et al. 

(2013)
17 Trawling and dissection Organic waste Portugal Quantitative Punctual No Thesis Neves (2013)
18 Bioindicator Diverse Sea Mediterranean Sea Quantitative Punctual No Monitoring guide Galgani et al. (2019)

19 Citizen science Diverse Beach and sea International Qualitative and 
quantitative Continuous Yes App Marine litter watch

20 Citizen science Diverse Beach and sea International Qualitative and 
quantitative Continuous Yes Website Marine Debris Tracker

21 Citizen science Diverse Beach and river United Kingdon Qualitative and 
quantitative Yes Website Surfers Against Sewage

22 Citizen science Plastic and microplastic Multiples Germany Qualitative and 
quantitative Yes Website Plastic Pirates (2019)

23 Citizen science Diverse Sea 118 countries. Brazil (PB, 
PE, AL, BA, ES, RJ, SP e SC)

Qualitative and 
quantitative Yes Website, protocol Projeto Aware (2019)

ANNEX 1A - LIST OF RECORDS OF WASTE MONITORING METHODOLOGY IN THE MARINE ENVIRONMENT
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24 Citizen science Diverse Sandy beach SC, Brazil Qualitative and 
quantitative Yes Website Projeto Monitoramento 

Mirim Costeiro (2019)

25 On-site collection Plastic Northeast of Brazil Qualitative and 
quantitative Continuous No Scientific paper Sul et al. (2013)

26 On-site collection Microplastic Seabed Mediterranean Sea Qualitative and 
quantitative  No Scientific paper Sanchez-Vidal et al. (2018)

27 On-site collection Microplastic Multiples Qualitative and 
quantitative No Monitoring guide GESAMP (2019)

28 On-site collection Microplastic Multiples North Atlantic Qualitative and 
quantitative No Monitoring guide GESAMP (2019)

29 On-site collection Microplastic Multiples Qualitative and 
quantitative No Technical report JRC-IES (2011)

30 On-site collection Microplastic Multiples Qualitative and 
quantitative No Technical report JRC-IES (2011)

31 On-site collection Diverse Sandy beach Azores Qualitative and 
quantitative No Scientific paper Ríos et al., (2018)

32 On-site collection Diverse Sandy beach Portugal Qualitative and 
quantitative No Technical report Agência Portuguesa do 

Ambiente (2015)

33 On-site collection Diverse Rocky shores Qualitative and 
quantitative No Monitoring guide GESAMP (2019)

34 On-site collection Diverse Sandy beach Qualitative and 
quantitative No Monitoring guide GESAMP (2019)

35 On-site collection Diverse Sandy beach BA, Brazil Quantitative Continuous No Scientific paper Santana Neto et al. (2016)
36 On-site collection Microplastic Sea Skagerrak Quantitative Punctual No Pilot study Norén & Naustvoll (2010)
37 On-site collection Microplastic Sandy beach International Descriptive Yes Monitoring guide WIOMSA (2018)
38 On-site collection Diverse Sandy beach USA Descriptive/ Quantitative Continuous Yes Technical report Sheavly (2007)

39 On-site collection Diverse Sandy beach Chile Qualitative and 
quantitative Continuous Yes Scientific paper Higaldo-Ruz et al. (2018)

40 On-site collection Diverse Sandy beach Portugal Qualitative and 
quantitative Punctual Yes Scientific paper Frias et al. (2013)

41 On-site collection Diverse Sandy beach Germany and Lithuania 
(Baltic Sea)

Qualitative and 
quantitative Yes Scientific paper Schernewski et al. (2017)

42 On-site collection Diverse Sandy beach Qualitative and 
quantitative Yes Technical report Lippiatt et al. (2013)

43 On-site collection Diverse Estuary France Qualitative and 
quantitative Yes Scientific paper Bruge et al. (2018)

44 On-site collection Diverse Sandy beach Qualitative and 
quantitative Yes Technical report Lippiatt et al. (2013)

45 On-site collection and trawling Diverse Sea European Seas Qualitative and 
quantitative Continuous No Scientific paper Galgani et al. (2000)

46 On-site collection and trawling Diverse Sandy beach China Qualitative and 
quantitative No Scientific paper Ko et al. (2018)

47 Technology Plastic Sea International Descriptive Continuous No Website Coba²

48 Dissection Plastic e microplastic Biota Canada Qualitative and 
quantitative No Scientific paper Avery-Gomm et al. (2018)

49 Dissection Plastic Biota North Atlantic and Eastern 
North Pacific

Qualitative and 
quantitative No Monitoring guide GESAMP (2019)
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50 Dissection Plastic Biota North Sea Qualitative and 
quantitative No Technical report Van Franeker & SNS 

Fulmar Study Group 2008)

51 Dissection Diverse Biota Europe Qualitative and 
quantitative No Technical report JRC-IES (2011)

52 Dissection Diverse Sea Mediterranean Sea Descriptive Continuous Yes Summary and guideline Baini et al. (2017)

53 Dissection Diverse Biota Mediterranean Sea Qualitative and 
quantitative Yes Technical report JRC-IES (2011)

54 Guide Diverse Oceansurface Europe Descriptive Yes Monitoring guide Nilsson et al. (2013)
55 Guide Diverse Seabed Europe Descriptive Yes Monitoring guide Nilsson et al. (2013)
56 Guide Diverse Sandy beach Europe Descriptive Yes Monitoring guide Nilsson et al. (2013)
57 Guide Diverse Sandy beach Baltic Sea Descriptive Yes Technical report Marlin (2019)

58 Guide Diverse Beach and sea Europe Descriptive Yes Monitoring guide Nilsson et al. (2013)

59 Guide Diverse Beach and sea Europe Descriptive Yes Monitoring guide Nilsson et al. (2013)

60 Guide Plastic Baltic Sea Descriptive Punctual Yes Technical report and guide IVL Swedish Environmental 
Research Institute (2018)

61 Guide Organic waste Sea Europe Descriptive Punctual Yes Guideline Galgani et al. (2013)

62 Guide Diverse Sandy beach Mar Artico, Mar do Norte, 
Península Ibérica

Qualitative and 
quantitative Yes Protocol OSPAR (2010)

63 Guide Diverse Sandy beach Baltic Sea Qualitative and 
quantitative Yes Monitoring guide HELCOM (2018)

64 Guide Diverse Sea Europe Qualitative and 
quantitative Yes Website Projeto fishing for litter 

(2019)

65 Guide Diverse Multiples Qualitative and 
quantitative Yes Monitoring guide Cheshire et al. (2009)

66 Guide Diverse Multiples Qualitative and 
quantitative Yes Monitoring guide Cheshire et al. (2009)

67 Guide Diverse Multiples Qualitative and 
quantitative Yes Monitoring guide Cheshire et al. (2009)

68 Guide Diverse Sandy beach Bulgaria (Black Sea) Qualitative and 
quantitative Yes Scientific paper Simeonova & Chuturkova 

(2019)

69 Guide Diverse Sandy beach Qualitative and 
quantitative Yes Monitoring guide Cheshire et al. (2009)

70 Guide Diverse Sandy beach Pacific Northwest Region Qualitative and 
quantitative Yes Monitoring guide NOWPAP CEARAC (2007)

71 Guide Diverse Sandy beach Red Sea and Gulf of Aden Qualitative and 
quantitative Yes Monitoring guide PERSGA/UNEP (2008)

72 Guide Diverse Sandy beach Qualitative and 
quantitative Yes Protocol DeFish Gear - a

73 Guide Diverse Ocean surface Qualitative and 
quantitative Technical report JRC-IES (2011)

74 Guide Diverse Ocean surface Qualitative and 
quantitative Technical report JRC-IES (2011)

75 Guide Diverse Sandy beach Qualitative and 
quantitative Technical report JRC-IES (2011)

76 Guide Diverse Sandy beach Qualitative and 
quantitative Technical report JRC-IES (2011)
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77 Guide Diverse Multiples Qualitative and 
quantitative Technical report JRC-IES (2011)

78 Guide Microplastic Biota Europe Qualitative and 
quantitative Monitoring guide Hanke et al. (2013)

79 Guide Microplastic Multiples Europe Qualitative and 
quantitative Monitoring guide Hanke et al. (2013)

80 Guide Microplastic Multiples Qualitative and 
quantitative Protocol Kovač et al. (2016)

81 Guide Microplastic Multiples Europe Qualitative and 
quantitative Monitoring guide Hanke et al. (2013)

82 Guide Microplastic Sandy beach Europe Qualitative and 
quantitative Monitoring guide Hanke et al. (2013)

83 Guide Diverse Sandy beach Europe Qualitative and 
quantitative Monitoring guide, website Hanke et al. (2013)

84 Guide Diverse Multiples Europe Qualitative and 
quantitative Monitoring guide Hanke et al. (2013)

85 Guide Diverse Multiples Europe Qualitative and 
quantitative Monitoring guide Hanke et al. (2013)

86 Guide Diverse Biota Europe Qualitative and 
quantitative Monitoring guide Hanke et al. (2013)

87 Guide Diverse Biota Europe Qualitative and 
quantitative Monitoring guide Hanke et al. (2013)

88 Guide Diverse Ocean surface Qualitative and 
quantitative Technical report Lippiatt et al. (2013)

89 Guide Diverse Multiples Adriatic Sea Qualitative and 
quantitative Protocol DeFish Gear - c

90 Guide Diverse Sandy beach Qualitative and 
quantitative Protocol Schuyler(2018)

91 Guide Organic waste Sandy beach USA Descriptive No Monitoring guide Nally et al. (2017)
92 Guide Diverse Sea Mediterranean Sea Descriptive No Monitoring guide Galgani . (2019)
93 Guide Diverse Sea Descriptive No Instructions MD Survey (2010)
94 Guide Diverse Sandy beach United Kingdom Descriptive No Monitoring guide Surfer Against Sewage
95 Guide Diverse Sandy beach United Kingdom Descriptive No Monitoring guide Surfer Against Sewage
96 Guide Diverse Sandy beach Belgium Descriptive No Guidelines HELCOM (2008)

97 Guide Microplastic Sea Japan Descriptive Punctual No Guidelines Ministry of Environment, 
Japan (2018)

98 Guide Diverse Ocean surface Adriatic Sea Descriptive Punctual No Monitoring guide DeFish Gear - b
99 Guide Diverse Multiples International Descriptive Yes Monitoring guide WIOMSA (2018)

100 Guide Diverse Mangrove International Descriptive Yes Monitoring guide WIOMSA (2018)

101 Guide Diverse International Descriptive Yes Monitoring guide Surfrider Foundation 
Europe (2014)

102 Guide Diverse Sandy beach Australia Descriptive Yes Monitoring guide Peters K. Marine Debris 
Survey Information Guide.

103 Guide Diverse Rivers International Descriptive Yes Monitoring guide WIOMSA (2018)
104 Guide Diverse Multiples International Descriptive Yes Monitoring guide WIOMSA (2018)

105 Guide and citizen science Diverse Sandy beach Qualitative and 
quantitative Yes Protocol, Website Opfer et al. (2012)



42 43

106 Modeling Diverse Sea Mediterranean Sea Quantitative Pontual No Monitoring guide Doronzo et al. (2018)

107 Photographic record Diverse Seabed Arctic Ocean Qualitative and 
quantitative Continuous No Scientific paper Bergmann & Klages (2012)

108 Photographic record Diverse Seabed Norwegian Sea Qualitative and 
quantitative No Scientific paper Buhl-Mortensen & Buhl- 

Mortensen (2018)

109 Photographic record Diverse Ocean surface Qualitative and 
quantitative No Technical report JRC-IES (2011)

110 Photographic record Plastic Multiples Qualitative and 
quantitative No Monitoring guide GESAMP (2019)

111 Photographic record Plastic Multiples Qualitative and 
quantitative No Monitoring guide GESAMP (2019)

112 Photographic record Diverse Sea Mediterranean Sea Quantitative Punctual No Monitoring guide Galgani et al. (2019)
113 Photographic record Organic waste Sandy beach USA Quantitative No Scientific paper Kako et al. (2018)
114 Photographic record Diverse Sandy beach SP, Brazil Quantitative No Technical report Instituto Argonauta (2018)

115 Photographic record Plastic Estuary Europe Qualitative and 
quantitative Yes Website, Technical Report González-Fernández & 

Hanke (2017)

116 Photographic record Diverse Multiples Barents Sea and 
Norwegian Sea

Qualitative and 
quantitative Scientific paper Buhl-Mortensen & Buhl- 

Mortensen (2017)

117 Visual record Diverse Sea Chile Qualitative and 
quantitative Continuous No Scientific paper Hinojosa I.A. & Thiel M. 

(2009)

118 Visual record Diverse Ocean surface Qualitative and 
quantitative No Technical report JRC-IES (2011)

119 Visual record Diverse Sea Italy Qualitative and 
quantitative Yes Scientific paper Crosti et al. (2018)

120 Visual record Diverse Sea Adriatic Sea Qualitative and 
quantitative Protocol DeFish Gear - d

121 Visual record and on-site 
collection Diverse Coral reefs EUA Qualitative and 

quantitative No Technical report Bauer et al. (2010)

122 Visual record and on-site 
collection Diverse Sandy beach Germany, Poland, 

Lithuania
Qualitative and 

quantitative No Scientific paper Haseler et al. (2017)

123 Visual record and satellite Plastic Multiples North Pacific Qualitative and 
quantitative No Monitoring guide GESAMP (2019)

124 Visual record, technology and 
trawling Diverse Multiples Qualitative and 

quantitative No Technical report GESAMP (2019)

125 Review Diverse Sea Europe Descriptive Punctual No Guide Galgani et al. (2013)

126 Satellite Microplastic Qualitative and 
quantitative Punctual No Scientific paper Davaasuren et al. (2018)

127 Satellite Plastic Sea EUA Qualitative and 
quantitative Punctual No Scientific paper Garaba et al. (2018)

128 Satellite Diverse Ocean surface Qualitative and 
quantitative No Technical report JRC-IES (2011)

129 Satellite Diverse Sea International Qualitative No Thesis Havens (2018)
130 Satellite Diverse Multiples International Descriptive Yes Monitoring guide WIOMSA (2018)
131 Satellite and trawling Plastic Sea EUA Quantitative Pontual No Scientific paper Lebreton et al. (2018)

132 Technology Diverse Seabed Qualitative and 
quantitative No Technical report JRC-IES (2011)
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133 Technology Plastic Sea International Qualitative and 
quantitative Continuous No Website Plastic Adrift

134 Technology Diverse Sea International Qualitative and 
quantitative Continuous No Website Topios

135 Technology Diverse Sea International Qualitative and 
quantitative Continuous No Website LitterBase

136 Technology Diverse Sea Pacific Ocean Qualitative and 
quantitative Continuous No Website The Ocean Clean Up

137 Technology Diverse Sea Mediterranean Sea Quantitative Punctual No Monitoring guide Deidun et al. (2018)
138 Technology Diverse Sea Mediterranean Sea Quantitative Punctual No Monitoring guide Galgani et al. (2019)

139 Technology and photographic 
record Diverse Sea Mediterranean Sea Quantitative Pontual No Monitoring guide Galgani et al. (2019)

 



46 47

9:00 – 9:15h Welcome
9:15 – 9:45h ABRELPE Overall Project presentation

9:45 – 10:00h Workshop introduction Objectives and integration dynamics

10:00 – 10:30h
Activity 1: 

Diagnosis of monitoring methodologies 
('dream')

What to monitor?

What are the main methods?

What can be done differently? Innovate?
10:30h - 10:50h Coffee break

10:50 – 11:15h Activity 2: 
Methodologies for estuarine regions

What characteristics / conditions to consider for methods in 
estuary/bay regions?

11:15h- 12:00h Activity 3: 
pros and cons What is gained and lost in each method?

12:00h-14:00h Lunch break
14:00h-14:15h Morning Summary From a theoretical point of view - what do we know?

14:15h-14:45h Activity 4: 
proposals What? How? Which frequency? Who?

14:45h-15:05h Groups presentation
15:05h-15:30h Proposal’s integration
15:30h:15:50h Coffee break
15:50h-16:15h Pros and cons
16:15h-16:30h Questions and reflections on the future
16:30h-17:00h Final remarks Activities review, evaluation and proposals.

ANNEX 2 - WORKSHOP AGENDA

ANNEX 2A - PARKING LOT OF IDEAS

1. Palafitas
- Drones – range field? ±500 m. How many?

- Booms - in the beginning it needs to be more intense.

- Palafitas - Is collection effective?

- Creation of community environmental agents (Collection station ± 12 waste types).

2. Beach
- Waste gravimetry + drones (database in an online platform: apps/websites/factsheets).

- How to monitor non-floating solid waste? Or the smaller ones?

- Combine solid waste monitoring with other assessments such as heavy metals. 

- Composting at condos.

- Public composting (at the beach garden for pruning/green waste).

- Fishing gears?

- Security cameras to be utilized to avoid littering.




