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Abstract

This study aims to characterize marine litter in Caranan, Pasacao, Camarines Sur by categorizing litter
according to volume, size category, and litter grade, and by assessing beach cleanliness using the Clean
Coast Index. A quantitative descriptive approach was employed, including observations and a Waste
Analysis and Characterization Study (WACS). Results indicated that Station 1 (shore) had five types of
litter compositions: residual for disposal, biodegradable, recyclables, residual with potential for
recycling, and special waste. Station 2 (sea) contained biodegradable, recyclables, residual for disposal,
and residual with potential for recycling. The predominant plastic size categories at Station 1 were mega,
macro, and meso plastics, whereas Station 2 had macro and meso plastics only. Both stations received
litter grades of Good (B) and Fair (C). Beach cleanliness was rated as moderately dirty at both stations.
This study concludes a diverse composition of marine litter in Caranan, Pasacao, with both shoreline
and sea stations containing various types of waste, including biodegradable, recyclable materials,
residual for disposal, residual with potential for recycling a special waste. The presence of
predominantly larger plastic debris such as mega, macro, and meso plastics highlights the extent of
pollution. Although the litter grades suggest moderate conditions (Good to Fair), the Clean Coast Index
ratings indicate that the beach cleanliness is only moderately maintained, pointing to a need for enhanced

waste management and pollution control efforts to improve the environmental health of the area.

Keywords: Water Analysis and Characterization Study (WACS), litter grade, marine litter, size category,
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1. Introduction

Litter is best defined as improperly discarded items by members of the public in an area. It includes sweet
wrappers, drink containers, cigarette ends, gum, apple cores, fast-food packaging, till receipts, and small bags.
Based on the guidance from the Department for Environment, Food and Rural Affairs (2006). Litter affects humans
and the terrestrial environment by causing pollution. However, littering not only causes harm to the land but also
to aquatic environments. Marine litter is defined as all human-made solid items that end up in the coastal or marine
environment. The major cause is poor waste management and littering on land, although seaborne activities
contribute to the problem. Land-based sources account for 80% of marine litter, and approximately 85% of it is
plastic (Plastics Europe, 2022).

Veerasingam et al. (2020) expressed that marine litter (ML) is a major threat to the safety and health of global
marine ecosystems. ML consists of any manufactured or processed solid material that was discarded or transported
into the marine environment. Litter enters the sea from land-based and sea-originated sources - nearly 80% of ML
is derived from land-based activities. Depending on density, most debris sink to the seabed, while the rest drifts
away by winds and currents and deposits along the coast, fragmenting over time. Among these ML, plastics are
the most harmful and dominant litter - 61 to 87%. Every year, approximately 4.8 to 12.7 million metric tons of
mismanaged plastic waste enter the oceans. Understanding the effects of marine litter is important to prevent
further environmental damage caused by improperly discarded waste. According to the National Oceanic and
Atmospheric Administration (2025) worldwide, hundreds of marine species have been negatively impacted by
marine debris, which can harm or kill an animal when it is ingested, or they become entangled, and can threaten
the habitats they depend on. Marine debris can also interfere with navigation and potentially pose a threat to human
health.

The effects of marine litter affect both the water bodies and marine life, as well as human and environmental
health. In addition to the environmental and health problems posed by marine litter, floating garbage and plastics
pose a costly as well as dangerous problem for shipping, as they can be a navigational hazard and become entangled
in propellers and rudders (International Maritime Organization, 2023). In accordance with the Sustainable
Development Goals, protecting marine life is important to create a more sustainable environment. Sustainable
Development Goal 14 (SDG 14), also known as "Life Below Water," aims to conserve and sustainably use the
oceans, seas, and marine resources for sustainable development. This goal recognizes the vital role of the ocean in
human well-being and the need to protect marine ecosystems (United Nations, 2015).

(SDG 6) Clean Water and Sanitation Target 6.3: "By 2030, improve water quality by reducing pollution,
eliminating dumping, and minimizing the release of hazardous chemicals and materials. Marine litter, especially
microplastics, affects water quality. Characterization helps in tracking pollution hotspots and devising clean-up
strategies. (SDG 13) Climate Action Target 13.3: Improve education, awareness-raising, and human and
institutional capacity on climate change mitigation, adaptation, impact reduction, and early warning. Plastic
production and degradation contribute to greenhouse gas emissions. Characterizing Marine Litter raises public
awareness and provides a knowledge base for climate-related environmental policies.

The present study also connects to SDG 12: “Responsible Consumption and Production.” Many of the litter
items in coastal areas are plastic from food packaging, single use containers, and other disposable products. The
characterization can highlight which items are most common and, therefore, which behaviors (e.g., excessive
plastic use, lack of recycling) need to be changed. This supports the shift toward more sustainable consumption
patterns, proper segregation, and better local waste management systems that reduce leakage into the ocean.
Furthermore, the study contributes to SDG 11: “Sustainable Cities and Communities” by improving environmental
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quality in an urbanizing coastal area. Clean, well-managed shorelines attract safer recreation, support tourism, and
protect residents’ health. Using the collected data, the barangay can plan better waste collection points, designate
litter free zones, and engage the community in regular clean ups, all of which help build more resilient and livable
coastal communities. Finally, the marine litter characterization supports SDG 17: “Partnerships for the Goals”
because this involved collaboration between students, local officials, and the Caranan community. When research
findings are shared with schools, homeowner associations, and local government units, they can create awareness
campaigns, community-based monitoring, and joint projects that scale up the impact of small-scale studies. This
kind of partnership is essential for turning global SDG targets into real, on the ground change in coastal villages
like Pasacao.

Conducting characterization of marine litter in Caranan, Pasacao, Camarines Sur is crucial because mangrove
ecosystems there act as natural traps for marine debris, particularly plastics, which can severely alter the natural
environment and harm both aquatic life and human communities. Characterization helps identify the composition,
sources, and magnitude of litter entering the mangroves, which is essential for understanding how different types
of waste—such as single-use plastics, fishing gear, and household items—accumulate in various zones of the
mangrove forest. This knowledge enabled assessment of the environmental impact, including how litter affected
mangrove health, biodiversity, and ecosystem services like coastal protection and nursery habitats for marine
species. Moreover, characterization informs local waste management policies and conservation strategies by
pinpointing whether litter originates from land based (e.g., household waste, street vendors, runoff) or sea based
(e.g., fishing boats, maritime traffic) sources, helping to target interventions effectively. By identifying the main
litter types and their spatial distribution, municipal and barangay officials can design targeted measures such as
proper waste collection points, bans on single use plastics, fishing gear management, and mangrove clean-up
programs tied to community-based monitoring. Ultimately, characterization supports maintaining the ecological
integrity of the mangroves and the well-being of communities dependent on these coastal resources, aligning local
efforts with broader environmental goals for marine protection and sustainable coastal development.

Characterization of marine litter in Caranan, Pasacao, also contributes to the growing body of local coastal
litter data needed by government agencies and non-governmental organizations working on marine conservation.
By documenting the types, sizes, and distribution of debris within the mangroves, the study can help calibrate
broader monitoring tools such as the Clean Coast Index (CCI) and shoreline litter transects used in other Philippine
coastal sites. This kind of site-specific information is valuable for regional planning, especially when evaluating
the effectiveness of existing clean-up programs, waste segregation policies, and eco-tourism management. In the
long term, regular litter characterization can serve as an indicator of environmental health and policy success,
allowing local stakeholders to track improvements and adjust strategies to better protect both the mangrove forest
and the coastal communities that rely on it.

Objectives of the study - The research study aimed to characterize and analyze the marine litter found in
Caranan Beach, Pasacao, Camarines Sur by determining the level of beach cleanliness using the Clean Coast Index
(CCI), characterizing the marine litter based on its composition and volume, assessing the marine litter size
according to category and litter grade, and proposing a strategic action plan to address the marine litter issue in the
area.

Significance of the Study - This study aimed to characterize marine litter in Caranan, Pasacao, Camarines
Sur, contributing valuable insights to key stakeholders including the Barangay Local Government Unit (BLGU)
through data-driven support for waste management, environmental conservation, health initiatives, and sustainable
livelihoods; resort owners by enabling cleaner beachfronts and enhanced sustainable tourism practices; the
Municipal Local Government Unit (MLGU) via collaborative infrastructure, education, and conservation efforts;
the Bureau of Fisheries and Aquatic Resources (BFAR) with data on marine pollution to inform fisheries protection
policies; fisherfolk by identifying debris impacts on gear, safety, and resources to bolster community mitigation;
the Department of Environment and Natural Resources-Environmental Management Bureau (DENR-EMB)
through scientific evidence for pollution regulations and coastal strategies; and researchers by building expertise
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in marine litter management.

Scope and Limitation - The study focused on the characterization and assessment of marine litter found
exclusively at Caranan Beach in Pasacao, Camarines Sur. The research categorized the collected debris based on
size classifications limited to mega, macro, and meso particles, deliberately excluding micro and nano-sized litter.
Additionally, the study involved grading the types of litter and evaluating the overall cleanliness of the beach.
However, the scope is confined to this specific location and does not extend to other nearby coastal areas. The
study also does not investigate the sources, seasonal variations, or movement patterns of marine debris, and relies
primarily on visual identification and manual collection methods, which may limit the comprehensiveness of the
data.

Theoretical Framework - This starts with understanding the sources and pathways of marine debris through
the environmental systems and pollution theory, the impacts brought about by human activities, and waste
management practices. Inputs of marine litter to the beach are characterized into land-based and marine-based.
This leads to the characterization of litter by composition and volume, while the categorization of marine litter by
size and grade uses standardized classifications. The assessment of the beach follows through CCI score
calculation and rating for cleanliness levels. Assessments will then lead to the formulation of a strategic plan,
involving policy and enforcement enhancement, waste management improvement, community involvement in
education, coastal monitoring and clean-up programs, coordination with LGUs and stakeholders. Feedback and
monitoring are integrated throughout the process for continuous improvement.

The theoretical framework integrates environmental systems theory, pollution theory, and waste management
practices into a cohesive cycle for tackling marine litter. Environmental systems theory underpins the initial
mapping of litter sources and pathways, viewing oceans and beaches as interconnected systems influenced by
human inputs, which directly feeds into pollution theory's emphasis on anthropogenic impacts like land-based (e.g.,
rivers, stormwater) and marine-based (e.g., shipping, fishing) debris. Finally, the framework is anchored in waste
management practices, which provide the practical mechanisms for interrupting the flow of litter into coastal
systems. This includes source reduction, segregation, proper collection, recycling, and disposal, as well as
behavioral and policy interventions that target both producers and consumers of waste. In the context of Caranan,
Pasacao, this means designing measures that are context specific—such as household level waste segregation,
barangay organized clean ups, and eco labeling of local products—while remaining aligned with national waste
management guidelines. Together, environmental systems theory, pollution theory, and waste management
practices form a feedback driven cycle that links data collection, impact assessment, and strategic action, thereby
supporting long term coastal protection and sustainable use of marine resources.

These theoretical models were directly linked to the characterization of marine litter, as they provided a
systematic approach to analyze and describe its characteristics beyond mere counting. Marquez’s (2018)
Compositional Hierarchy Theory breaks down litter into levels, ranging from physical characteristics such as size
and shape to chemical components and ecological hazards, for a full characterization. Chen’s (2019) Spatial
Heterogeneity Theory plots the distribution of litter according to location, ranging from small habitats to large
oceanic regions, based on simple parameters related to currents and depth. Rodriguez’s (2021) Ecotoxicological
Linkage Theory correlates characteristics of litter, such as surface area and toxicity, to ecological damage in marine
life, based on simple parameters. Thompson’s (2017) Temporal Dynamics Theory follows the process of
degradation of litter into smaller fragments over time, to systematically determine its phases and long-term effects.

These theories converge to enable litter characterization by composition, volume, size, and grade using
standardized classifications, linking seamlessly to waste management theory that quantifies inputs and assesses
beach cleanliness via the CCI score. This assessment then informs a strategic response—drawing on policy
enforcement and stakeholder coordination principles—while feedback loops from monitoring ensure adaptive
improvement, creating a dynamic, interconnected model where upstream source understanding drives downstream
interventions for sustained coastal health.

202 Consortia Academia Publishing (A partner of Network of Professional Researchers and Educators)



Characterization of marine litters in Caranan, Pasacao, Camarines Sur

2. Methodology

This chapter presented the research design, research method, data-gathering procedure, and statistical
treatment of data utilized in this study.

Research Design - A quantitative descriptive research design was utilized in the conduct of the study at
Caranan Beach in Pasacao, Camarines Sur. The data collected were characterized and analyzed using statistical
treatment cited in the Waste Analysis and characterization study of the Environmental Management Bureau (EMB).
A quantitative descriptive approach was used to characterize litter at Caranan Coastal Beach, Pasacao, Camarines
Sur, by identifying the composition of each litter found and gathering numerical data on volume. This design
describes what exists in the litter sample without testing causal explanations, enabling results in counts, weights,
percentages, and distribution of waste categories.

Research Method - For data collection, hand-picking and belt transect methods were used because they
provide a systematic and reliable way to collect marine litter data both on the shore and in the water. As noted
elsewhere (Uhrin et al., 2022; Serra-Gongalves et al., 2019; GESAMP, 2019; Browne et al., 2015), there is no
single, standard protocol for shoreline debris monitoring. However, most employ a variation on plot surveys
(Lippiatt et al., 2013; Hanke et al., 2013; Wenneker et al., 2010; Ribic et al., 1992; Hong et al., 2014), or survey
via strip transects serving as replicates within a larger area (Burgess et al., 2021; Schuyler et al., 2018b; Parrish
and Burgess, 2017; Lippiatt et al., 2013) whereby observers count debris items from within a geographic sampling
unit of known dimensions to establish marine debris items per unit length or area of shoreline (Burgess et al., 2021;
GESAMP, 2019; Schuyler et al., 2018b; Cheshire et al., 2009; Ryan et al., 2009). Therefore, understanding the
influence of protocol characteristics, debris characteristics, and shoreline characteristics on debris detection within
and across these methods is important for making comparisons of debris loads over time and space, ensuring that
prevention and management decisions are made accounting for uncertainties and with the best available data.

This study used the belt transect method, which involves marking a specific area to count and categorize all
debris within that space, making sure the data is consistent and reliable. By collecting samples from both the shore
(about 5 meters from the water's edge) and the sea (about 5 meters from the shore), this study aimed to capture
how debris is spread out in the coastal area. In addition, a big net (mega net) was used to collect debris in the sea,
which helped pick up floating and underwater debris that might be missed by just using hands. The samples were
collected during high tide in September, so the study can capture the marine debris that is brought in by the tidal
movements. All collected trash was then categorized through the Waste Analysis and Characterization Study
(WACS) to classify the types of waste systematically, which helps in understanding sources and designing targeted
waste management or cleanup strategies. The waste analysis and characterization study (WACS) approach used in
this study was adapted from the set of guidelines published in the “Waste Analysis and Characterization Study —
A Manual” by the Philippine Environmental Governance Project (EcoGov Project, 2011). The guidelines are in
accordance with R.A. 9003 and were designed for use by the communities within the country. The collection was
done last September during high tide. The trash found was collected, counted, and measured. Both the shore and
the sea were categorized using a Waste Analysis and Characterization study (WACS).

Area of study - Pasacao is a coastal municipality in Camarines Sur, Bicol Region, Philippines, located on the
western coast of the province facing Ragay Gulf at about 13.52—13.55° North latitude and 123.00-123.05° East
longitude, functioning as a local tourism, trade, and transport hub often regarded as the “Summer Capital of
Camarines Sur,” lying roughly 27 km southwest of Naga City and about 400 km by road southeast of Manila via
the national highway and a connecting road to the municipal center, geographically positioned across from the
Bondoc Peninsula of Quezon and near the islands of Masbate, with representative municipal coordinates around
13.52-13.55° N and 123.03-123.05° E that encompass barangays such as Macad and Quitang, as described by the
Municipal Government of Pasacao (2023). Specifically, the study was conducted in the Zones 3 and 4 of Barangay
Caranan, located at latitude 13.5190 and longitude 123.0157 (13° 31' North, 123° 1' East (PhilAtlas, 2020), a
charming coastal community in Pasacao, Camarines Sur. Known for its expansive shoreline dotted with numerous
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beach resorts, Barangay Caranan offers a vibrant mix of permanent and temporary cottages that line the coast
closely together. These zones showcased the area’s natural beauty and served as popular destinations for visitors
seeking a serene beach experience.

Data Gathering Procedure - A letter request was provided to the Local Government Unit (LGU) of Pasacao
and the Barangay Local Government Unit (BLGU) of Caranan to seek permission to conduct the study. Before
establishing the transect and collecting marine litter, some background information on the beach or coastal water
was documented through ocular observation. This included noting any storm drains and/or rivers or streams, wind
and wave direction, last high tide, current weather, and the type of beach. An interview with the barangay officials
of Caranan and LGU Pasacao officials was carried out to determine whether there is an existing waste management
plan, identify the number of tourists visiting the beach annually or quarterly, and determine whether there are
regular clean-up activities. The collection of marine litter focused on the shore area and the sea area through hand
picking at five (5) meters from the shoreline. The sea area used a modified belt transect with a 1-meter distance
from the shoreline and another five (5) meters distance laid parallel. The starting point of the belt transect was in
Camp Pechelitos with coordinates N 13° 31.128'. The length of the belt transect was determined to be
approximately 300 meters using Locus Mapping, and the coordinates of the starting and ending points were
recorded. A 5-meter-wide mega net was used to collect marine litter, with two boats utilized to carry out trawling
throughout the established belt transect. After the trawling activity, the collected marine litter was emptied from
the mega net. The marine litter was then sorted, identified, and recorded. This method was adopted from the
Guidelines for the Monitoring of Plastic Litter in the Ocean published by the United Nations Environment
Programme (UNEP, 2019). After all necessary data-gathering processes are done, the data will then be tabulated
to get the exact results.

Statistical Treatment of Data - The Data that was collected tallied, and recorded was analyzed and interpreted
using the following tools:

Size Category of Plastic Marine Litter - The collected data on marine litter was categorized based on the
United Nations Environment Program. (UNEP, 2004). Table 1 shows the Size Categories of marine litter.
Operationally defined, referring to the typical mesh size of 330up of towed plankton nets, nano-sized particles can
only be identified under carefully controlled laboratory conditions and may form a monolayer or one (plates) or
two (fibers) dimensions.

Table 1
Size categories of Marine Litters based on United Nations Environment Programme UNEP (2004)
FIELD RELATIVE COMMON SIZE MEASUREMENT
DESCRIPTOR SIZE DIVISION UNIT
Mega Very Large >Ilm Meters
Macro Large 25-1000mm Meters
Centimeters
Millimeters
Meso Medium 5-25mm Centimeter
Millimeters

Litter grade - This technique was used and applied in the study. The classification would determine the
presence of Sewage-related debris, potentially harmful litter, gross litter, general litter, accumulation of litter, and
oil pollution. The beach was classified into four litter grades: A, very good; B, good; C, fair, and D, poor (Asensio
et al., 2021). Table 2 shows the Litter Grade.

Categories: General sewage litter items include feminine hygiene products (sanitary towels, tampons, and
applicators), contraceptives, toilet paper, and feces of human origin. Cotton buds’ sticks are harmless in themselves,
but they denote sewage input. Gross litter (at least one dimension >50cm)- includes shopping trolleys, pieces of
furniture, road cones, large plastic or metal containers, bicycles, prams, tires, and large items of processed wood,
e.g., pallets. Driftwood was not included. General litter (all other items<50cm in dimension)-includes empty cans,
food packaging, cigarette packets, etc.
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Potentially harmful litter (dangerous to either humans or animals using the beach)-includes sharp broken glass
(counted as a separate category), medical waste (e.g., used syringes), colostomy bags, sharps (metal wastes, barbed
wire, etc.), soiled disposable nappies, containers marked as containing toxic products, other dangerous products
such as flares, ammunition and explosives waste (e.g., used syringes), colostomy bags, sharps (metal wastes,
barbed wire, etc.), soiled disposable nappies, containers marked as containing toxic products, other dangerous
products such as flares, ammunition and explosives ammunition and dead domestic animals. Accumulation of litter,
discrete aggregation of litter is visible when approaching the survey area, either because of being blown by the
wind or dumped by users of the beach and in the high-water strandline, often in seaweed. Oil and other oil-like
substances-all oil waste (mineral or vegetable), either from fresh oil spills or the presence of weathered oil deposits
and tarry wastes. Feces(non-human)-dogs (sheep or horse feces are not counted).

Table 2
Litter Grade
Category 1 Type A B C D
Sewage-Related General 0 1-5 6-14 15+
Debris
Cotton Buds 0-9 10-49 50-99 100+
Gross Litter 0 1-5 6-14 15+
General Litter 0-49 50-499 500-999 1000+
Harmful Litter Broken Glass 0 1-5 6-24 25+
Others
0 1-4 5-9 10+
Accumulation Number 0 1-4 5-9 10+
Qil Absent Trace Nuisance Objectionable

Clean Coast Index (CCI) - The level of beach cleanliness was also determined using the Clean Cost Index
(CCI) developed by Alkalay et al. (2007). The index reflects the total number of items mm?, which is the product
of the transect beach length and beach width. Consistent with the CCI Index calculation, a coefficient K =20 will
be inserted into the equation to make sure that the value of the resulting index does not fall between 0 and 1. CCI
will vary from "Very Clean" (0-2), "Clean" (2-5), "Moderate Dirty" (10-20), to "Extremely Dirty (> 20). Table 3
shows the Clean Coast Index (CCI).

3. Results and Discussion

This chapter dealt with the presentation, analysis, and interpretation of the data gathered for the specific
objectives raised. Level of Beach Cleanliness in Caranan, Pasacao, Camarines Sur.

3.1 Clean Coast Index from Coastal Zone

Clean Cost Index from the two stations in Caranan, Pasacao, Camarines Sur. Regarding the level of beach
cleanliness determined using the Clean Cost Index (CCI) the level of beach cleanliness from shore ranged from
extremely dirty with a total average of 179.93, It was calculated as total litter on the sampling unit (2,699 items)
divided by the total area of the sampling area (300m) then multiply by a coefficient of 20, which means most of
the shore is covered with litter. The area of the study regarding the level of beach cleanliness varies from clean,
with a total of 3.33. It was also calculated as total litter on the sampling unit (50 items) divided by the total area of
the sampling area (300m), then multiplied by a coefficient of 20, which means no litter is seen over a large area.
The most abundant plastic litter, according to the items recorded, were sachets and wrappers. This result conforms
to the study of Paler et al. (2019) wherein the Clean-coast index was calculated at 13.14 (classified under ‘dirty’)
and, indeed, plastic wrappers and sachets, which are a ubiquitous packaging type in the Philippines.

This result could be attributed to the significant variation observed in the study, in which the coastal residents
and beach users contributed to the litter found and affected the beach’s cleanliness. These results could also be
linked to the intervention followed by the resorts to operate on such, beach of Caranan, Pasacao, Camarines Sur,
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determined as clean and extremely dirty, as resort owners already practiced and adopted some initiatives from the
LGU, but not all resort owners and coastal residents do the same things, and some Non-Government Organizations
(NGO’s) provided coastal clean-up as a volunteer. The Barangay also adopted the “Plastic Bag Prohibition of 2020
under Barangay Captain Jaime Carillo.

3.2 Composition and Volume of Marine Litter from Coastal Zone.

The marine litter found in Caranan, Pasacao, Camarines Sur, based on its composition and volume. There
were five (5) compositions of marine litter found from the shore of the study in Caranan, Pasacao, Camarines Sur.
The compositions were Biodegradable, Recyclables, Residual for Disposal, Residual with potential for recycling,
and Special Waste. While the litter from the sea was therefore composed of recyclable, residual for disposal, and
residual with potential for recycling. In contrast to the station, there were three (3) different types of litter at the
station. Based on the study conducted, the result showed that the highest volume of waste in Shore was residual
for disposal, which accounted for 107.4kg or (59.69%) of the total waste collected, while the lowest volume of
waste was special waste, which accounted for 0.53kg or (0.30%). As a result, the composition of litter from Sea,
with the highest volume of waste collected, was residual for disposal with a total volume of 2.6kg or (78%), while
recyclable waste got the lowest volume of waste collected of 0.133kg or (3.99%). Thus, no material was collected
for special waste under this composition. This finding can be interpreted as litter collected from this station related
to different sources.

Residents from the coastal areas and beachgoers strongly contributed to the substantial volume of litter
collected during the study. According to Asensio et al. (2020) litter was predominantly composed of plastics and
cloth, directly linked to beachgoer activities and wastewater discharges near river mouths, underscoring the role
of recreational and domestic pollution sources. These findings align with and affirm the research by Luo Kaifa
(2021), which identifies land-based and ocean-based sources as primary contributors to marine litter, with land
sources overwhelmingly dominant due to their proximity and volume. Land-sourced waste originates from
multiple pathways, including litter carelessly discarded by tourists and coastal residents, untreated wastewater
dumped by nearby industries, and terrestrial debris mobilized into the sea during storms and heavy rainfall events.

This composition was vividly reflected in the waste collected, where residual disposables—such as clothes,
sanitary towels, and diapers—emerged as the most prevalent material types, alongside biodegradable items like
food waste, all traceable to local land sources facilitated by the observed river presence and dense coastal
residential activities. In comparing litter accumulation between the two study stations, randomly visible debris
from the sea appeared less concentrated than on the shore, yet shore-based litter remains destined for oceanic
dispersal. Critical contributing factors include the prominent river inlet at the study site, which channels land runoff
directly into coastal waters, exacerbating marine litter transport and accumulation while highlighting the
interconnected dynamics of terrestrial inputs and marine pathways.

3.3 Size Category of Collected Marine Litters from Coastal Zone.

The size category of collected plastic waste from the shore and sea. The result showed that there were three
(3) main size categories of plastic marine litter from Shore, these are mega, macro, and meso plastics. The most
abundant plastic marine litter according to its size was meso plastics with a total of 1,447, which were described
as medium size, sachets, wrappers, and bottle caps were the dominant type of materials ranging from (5-25 mm).
Data also indicated that the abundance of plastic debris under this category was influenced mainly by the
researchers' observation of inadequate waste disposal and the availability of small sari-sari stores on the beach.
Then, mega plastics collected the lowest number that falls from this category, with a total of 400, which was also
described as very large; the type of material that was dominant was fishing nets, ranging from (>1m). It also
conforms to the report by Greenpeace (2019), where lost and abandoned fishing gear, which is deadly to marine
life, makes up most of the large plastic pollution in the oceans. However, it contradicts the study conducted by
Fruergaard et al., (2023) that microplastics were the most abundant plastic litter size for households and fishing-
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and aquaculture-related plastic litter, in terms of both numbers of items and weight.

As a result, there were two (2) main size categories of plastic marine litter from the sea: macro and meso
plastics. Meso plastics had the highest amount of collected plastic waste that falls from this size category, with a
total of 36, which was described as medium-sized. Sachets, wrappers, and clear cups were the dominant type of
material, ranging from (5-25mmé&ecm). Data also shows the lowest number of collected plastics was macro plastics
with a total of 14, which was described as large. The type of material that was dominant in this category was plastic
wrappers and medicine tablets, ranging from (25-1000mmé&cm). The size of plastic litter presented from the sea
could be related to the results implied from the above station, but then, some reasons can be considered that
different size categories of plastic were distributed randomly from the marine environment. It also supports the
study of Thushari & Senevirathna (2020). Plastic pollutants are distributed in ecosystems in different forms, with
different variations as mega plastic, macro plastic, meso plastic, and microplastic. It is also stated in the study of
Ryan et al., (2020) that plastics comprised 99.6% of beach macro- and meso-litter by number and 89% by mass.
The abundance of plastic litter in terms of size category from the shore was higher than the collected litter from
the sea.

3.4 Litter grade in Caranan Beach from Coastal Zone

The litter occurrence from two (2) stations in Caranan, Pasacao, Camarines Sur. As to the litter grade from the
Shore falls from Good (B) and Poor (D), the presence of Gross litter (large plastic, tires, discarded ropes, and
discarded clothes), general litter (beverage materials, plastic materials and packaging materials) and potentially
harmful litter (metals, soiled disposable nappies, toxic containers, other trash and tiny trash less than 2.5cm) were
determined. As a result, the litter grade from the Sea falls from Very Good (A) and Good (B), which presented the
presence of General litter (plastic material and packaging materials), and potentially harmful litter (metal and
soiled disposable nappies). The result implied that the relevance of river discharge was considered in this study
since the Caranan River could be influenced by the occurrence of litter from the study area. In contrast with the
study of Alkalay et al. (2021), wherein the significance of river discharge fluctuations is not considered in this
study does not consider it because no relevant rivers or streams were present in the study area due to the
mountainous morphology and elongated shape of the Ceuta peninsula. Hence, there was a strong correlation
between the two stations, where results from both stations were the same in terms of the classification of litter
grade.

3.5 Strategic Plan in Addressing the Marine Litters in Caranan, Pasacao, Camarines Sur

As for the strategic plan addressing the issue of marine litter in Caranan, Pasacao, Camarines Sur involves
community engagement, education, public-private partnerships, and strict law enforcement to reduce harmful
waste disposal practices and promote environmental sustainability. The plan emphasizes the importance of
monitoring marine litter through active community participation, enabling residents to report and manage litter-
related issues. Communication, education, and public awareness initiatives should be conducted in partnership
with key stakeholders such as the Department of Environment and Natural Resources-Environmental Management
Bureau (DENR-EMB), local government units (MGLU, MENRO, BLGU), resort owners, and other community
stakeholders, aiming to educate people about the consequences of marine litter and promote responsible waste
handling among individuals and businesses Department of Environment and Natural Resources-Environmental
Management Bureau [DENR-EMB, 2021).

The National Plan of Action for the Prevention, Reduction, and Management of Marine Litter (NPOA-ML),
adopted by DENR-EMB in 2021 through Memorandum Circular 2021-10, supports this by promoting shared
responsibility, participatory governance, stakeholder partnerships, education campaigns, monitoring, and
enforcement toward zero waste in Philippine waters by 2040. The plan stresses the importance of enforcing
environmental laws and local ordinances, especially Republic Act 9003 (Ecological Solid Waste Management Act),
by ensuring proper waste segregation, collection, and eco-friendly disposal, with penalties for non-compliance.
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Encourage the adoption of sustainable habits such as minimizing single-use plastics, boosting recycling, and
supporting circular economy practices to prevent waste from entering marine environments. Regular coastal
cleanups, strengthened public education, and strong multi-sector partnerships form crucial elements of the strategy
to significantly reduce marine debris and safeguard Caranan’s coastal ecosystems. This holistic plan nurtures
community accountability, environmental care, and sustainable stewardship to protect the region’s marine
resources over the long term (DENR-EMB, 2021).

Republic Act 9003 mandates LGUs for solid waste segregation, collection, and penalties, integrated into
NPOA-ML for marine litter prevention through enforcement and cleanups. The NPOA-ML promotes circular
economy, recycling markets, single-use plastic reduction, and multi-sector coastal cleanups with DENR, LGUs,
and communities. Local efforts in Camarines Sur, like Bicol volunteer cleanups and KAP recommendations,
reinforce these for ecosystem protection. The plan includes establishing a “Reporting system for waste burning
incidents” near the coastal area, which comes from the litter discharged by tourists and coastal residents,
wastewater dumped by industry, and land litter drawn into the sea by storms. It will allow community members to
report illegal burning of garbage, which contributes to air pollution and water pollution. The main framework often
cited for waste burning incidents in the Philippines is RA 9003 Section 6 (Waste Segregation at Source) and related
provisions. The law establishes policy frameworks for waste segregation, collection, and disposal, which underpin
enforcement against improper burning.

One important part of the plan is the “Eco-Bricks Barangay” project, which encourages residents to repurpose
plastic waste into eco-bricks, where residents collect and clean plastic waste, then pack it into empty plastic bottles.
Eco-bricks can be used to build benches, garden borders, and other useful structures in the barangay, helping
reduce plastic litter that often ends up on the beach, while promoting recycling. The main framework often cited
for eco-bricks in the Philippines is RA 9003 Section 4 (Responsibilities of National Government Agencies and
Local Government Units). The law sets out the duties of national and local authorities to implement and enforce
the solid waste management program, including promoting alternative waste management practices like recycling
and reuse within communities, which can include eco-brick projects.

Another part of the plan is setting up a “Community Composting and Barangay Recycling Stations” project,
which will allow people to separate biodegradable waste from recyclables, also turning food scraps into compost
for gardens and collecting plastic bottles and cans for reuse. The main framework often cited for community
composting and barangay in the Philippines is RA 9003 Section 2 (Declaration of Policies). The law establishes
the national policy to adopt an ecological solid waste management program that emphasizes waste reduction, reuse,
recycling, and resource recovery, creating the policy space for community-level composting and barangay
recycling stations.

As well as the “Barangay Plastic-Free Coastal Campaign” that focuses on protecting the beach and nearby
waters by raising awareness about the dangers of plastic litter being dumped near the shore or washed into the sea
during heavy rains. Activities such as beach clean-up drives, educational talks, and the promotion of reusable items
will encourage people of Caranan to change their habits and take care of the coastal area’s environment. The main
framework often cited for community composting and barangay in the Philippines is RA 9003 Section 11
(Barangay Solid Waste Management), and the law supports the formation and functioning of ESWMCs at the
barangay level and the execution of local waste management activities, including coastal cleanups, education, and
the setup of materials recovery facilities where feasible.

All those strategic plan initiatives aimed to create a cleaner, healthier, and more sustainable coastal
environment for Barangay Caranan, Pasacao, Camarines Sur. Rewarding waste sorters and resort owners who
maintained outstanding cleanliness in Barangay Caranan promoted exemplary environmental practices. These
incentives recognized their efforts in upholding high standards of sanitation and sustainability, positioning them
as role models for the community. Such rewards inspired broader adoption of these habits, advancing the vision
of a pristine coastal area. This recognition reinforced our dedication to environmental care and aligned with
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initiatives such as beach cleanups and anti-plastic drives within the Barangay Plastic-Free Coastal Campaign. It
cultivated a shared sense of responsibility for local resources among residents. The approach integrated with RA
9003 Section 11, which bolstered barangay waste management councils through education, cleanups, and recovery
facilities, forming a cohesive system for conservation in Caranan, Pasacao, Camarines Sur.

The three-year strategic plan for Caranan, Pasacao, Camarines Sur began with coordination, planning,
strengthening data, and community engagement in Year 1. During this stage, the researchers collaborated with the
municipal mayor and Barangay Caranan Captain to approve the action plan, conduct marine litter monitoring, and
identify the primary sources of waste. This step provided the baseline information needed for the project and helped
ensure local support. In Years 2 and 3, the plan focused on an action and sustainability plan. Year 2 included
awareness activities and waste-management strategies such as brochure distribution, waste segregation,
composting, recycling stations, and a plastic-free coastal campaign. Year 3 centered on evaluating progress,
proposing barangay ordinances, strengthening partnerships, and continuing clean-up and awareness programs.
This final stage ensured that the project was not only implemented but also sustained over time. Overall, the plan
aimed to reduce marine litter, improve waste management, and maintain a cleaner coastal environment for the
community.

4. Summary, Findings, Conclusions and Recommendations

This chapter presented a summary of the major findings, derived conclusions, and recommendations of the
researchers for further enhancement of the study.

4.1 Summary

This study was conducted to comprehensively characterize the marine litter found in Caranan, Pasacao,
Camarines Sur, focusing on its composition and volume, categorizing it according to size categories and litter
grades, and determining the overall level of beach cleanliness using the Clean Coast Index (CCI). Employing a
descriptive research method, the researchers gathered data through meticulous ocular observations and a detailed
Waste Analysis Characterization Study (WACS), adhering to established protocols for assessing marine litter in
both shore and sea environments. This approach allowed for thorough documentation of litter types, quantities,
and distributions, providing a baseline for understanding pollution patterns in this coastal area and informing
potential mitigation strategies amid growing concerns over marine debris impacts on ecosystems and local
communities.

4.2 Findings

The findings revealed five main compositions of marine litter on the shore—biodegradable, recyclables,
residual with potential for recycling, residual for disposal, and special waste—while the sea yielded three:
recyclables, residual with potential for recycling, and residual for disposal, with residual waste for disposal
dominating both (59.69% or 107.4 kg on shore; 78% or 2.6 kg at sea) and special waste being minimal on shore
(0.30% or 0.53 kg) or absent at sea. Plastic litter on the shore spanned three size categories—mega, macro, and
meso plastics—with meso plastics most abundant (1,447 items, such as 5-25 mm sachets, wrappers, and bottle
caps) and mega plastics least (400 items, mainly lost fishing nets over 1 meter); sea plastics were limited to macro
(14 items, like clear cups) and meso (36 items, including wrappers and medicine tablets). Litter grades on the shore
ranged from Good (B) to Poor (D) across gross, general, and potentially harmful categories, while sea litter scored
Very Good (A) to Good (B) for general and potentially harmful types; overall beach cleanliness was rated as
"clean" in the sea (no litter visible over large areas) but "extremely dirty" on the shore (most areas covered in litter),
highlighting stark contrasts in pollution distribution.

4.3 Conclusions

Based on the study conducted, the following conclusions were drawn in accordance with the findings

International Journal of Research Studies in Education 209



Boncodin, J., Cedilla, M., Salceda, J. M., Isuga, C., Alcibor, R., Umbao, B. V., Moron, B., & Nolasco, M.

presented above: In terms of the composition and volume of marine litter from both stations, the researchers
concluded that the shore’s highest waste volume was residual for disposal at about 107.4 kg, comprising roughly
59.69% of the total. Special waste was the smallest share at 0.53 kg (0.30%). At sea, residual for disposal
dominated with 2.6 kg (78%), while recyclables were the smallest portion at 0.133 kg (3.99%).

As to the size category of collected plastic waste from both stations, the litter grade from the Shore falls from
Good (B) and Poor (D), and the presence of gross litter, general litter and potentially harmful litter was determined.
At Sea, the litter grade falls from Very Good (A) and Good (B). This presents the presence of General litter, and
potentially harmful litter. Regarding the level of beach cleanliness from both stations, the shore's cleanliness level
was extremely dirty, with an overall average of around 179.93. At the sea, cleanliness ranged toward a clean status,
with an average of 3.33. This assessment used the total of each litter count of both stations divided by the total
sampling area (300 m) then multiplied by a coefficient of 20.

4.4 Recommendations

Further study regarding the collected marine litter during low tide is conducted in the same study, including
microplastics; further studies regarding the accumulation of microplastics in fish and marine resources; appraise
the effectiveness of the recycling program; promote behavioral change towards those that reduce mismanagement
of waste and eliminate buying and selling goods packed in a plastic sachet; propose a marine litter management
action plan corresponding to the issues and problems identified in the barangay; promote public awareness of the
status and impacts of marine litter with the help of this study; strengthen the policy regarding RA 9003, and files
should be implemented; collaboration of implementing agencies and practice of a participatory approach to attain
sustainability; and transform the strategic plan into actions tailored for Caranan Beach, Pasacao, Camarines Sur,
emphasizing local adaptation of marine litter strategies.

Implications for learners — this study can help them understand that marine litter in Caranan, Pasacao,
Camarines Sur is a real local problem, not just a distant issue. It can teach them where trash in the sea comes from,
how it harms animals and water, and why proper waste disposal, recycling, and clean-up actions matter.

Implications for educators - this study can be used as a simple local example in lessons about environment
and conservation. It can help teachers make lessons more meaningful by connecting classroom topics to the
students’ own community, and it can encourage them to guide learners in waste segregation, clean-up drives, and
better care for coastal areas.
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