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Abstract
Marine plastic pollution has become a growing environmental concern, particularly in coastal
regions where plastic waste directly threatens marine ecosystems and the socio-economic
conditions of coastal communities. Despite this, limited studies have focused on macroplastic litter
in the coastal areas of Southern Philippines, particularly the factors contributing to its accumulation,
such as local waste management practices and community behaviors. This study assessed the
prevalence, types, and density of macroplastics in three coastal municipalities along Iligan Bay:
Naawan, Manticao, and Lugait. Results showed that macroplastic litter was abundant in all sites,
with Lugait recording the highest density �1.04/m²), followed by Naawan �0.83/m²), and Manticao
�0.80/m²). The most common waste items were food packaging �25%�, plastic bottles �22%�, and
plastic bags �17%�, resulting in Multilayers �30%�, PET �25%�, and PP �20%� as the most prevalent
polymer types. Clean-coast-index �CCI� classified Lugait as an extremely dirty coast, while Naawan
and Manticao were classified as dirty. The focus group discussion revealed that poor waste
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management and residents' disposal practices can be attributed to the abundance of macroplastics.
Overall, this study highlights the critical need for targeted interventions by Local Government Units
to improve waste management and mitigate macroplastic accumulation in Iligan Bay.
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clean-coast-index, macroplastics, solid waste management, focus group discussion, Iligan Bay

Introduction
Macroplastics have been a major source of marine pollution, impacting the health of marine
ecosystems and the socio-economic conditions of coastal communities. These plastics has
become an increasingly significant global issue in coastal marine ecosystems, drawing
considerable interest from both the scientific community and the general public �Xu et al.,
2021�. The Philippines alone was noted as one of the major contributors of macroplastics in
the marine environment and ranked third worldwide due to the excessive use of single-use
plastic products, poor waste management practices, and insufficient environmental law
enforcement �Jambeck et al., 2015; Provencher et al., 2019; Plantado et al., 2023�. According
to the World Bank �2023�, the Philippines produces an astonishing 2.7 million tons of plastic
waste annually, with approximately 20 percent of this waste ends up in the ocean. Also, the
country has been consistently listed as having a high macroplastic load in the marine coastal
environment in the Western Pacific �Westpac) �Jambeck et al., 2015; Lebreton et al., 2017�.
This was attributed to the increase in the Filipino population, the projected increase in plastic
use, and inadequate disposal practices �Ritchie & Roser, 2019�. Moreover, the Philippines
uses a staggering 163 million pieces of sachets per day, and this heavy reliance on single-
use plastics such as multilayer sachets and pouches has resulted in the country being
dubbed a "sachet economy," contributing significantly to the escalating levels of marine
plastic pollution in the region �World Bank, 2023�. It is speculated that one of the causes of
the uncontrolled plastic waste disposal on land and in the marine coastal environment
�Posadas, 2014� is the sachet economy �Ang & Massingham, 2007; Fernando, 2015�.

Plastic debris is categorized based on size, as megaplastics ��100 mm), macroplastics �25
mm �100 mm), mesoplastics �5 mm – 25 mm), microplastics �1 µm – 5 mm), and nanoplastics
��1 µm) �Barnes et al., 2009; GESAMP, 2016; Barboza et al., 2019�. Plastic products were
often mismanaged or abandoned in dumping sites which led to environmental pollution that
posed significant threats to ecosystems, wildlife, and human health �Lahens et al., 2018;
Horton & Barnes, 2020�. Each year, macroplastics and their adverse effects were gaining
heightened attention on the international stage. Various entities, including governments and
non-governmental organizations, industries, and international bodies, are actively
introducing initiatives aimed at mitigating plastic waste pollution across marine, riverine, and
terrestrial settings �Emmerik, 2021�. While the disposal of these plastics is mostly on land,
they always find ways to enter and accumulate in water bodies �Horton et al., 2017�. In fact,
plastic pollution has become a major environmental concern for policymakers, businesses,
and researchers �Winton et al., 2020�. Identified as the primary contributor of pollution by
mass, it has posed wide range of serious threat to riverine systems, affecting the various life
forms within them, increasing flood risk, thus adversely affecting livelihoods �Lahens et al.,
2018; Horton & Barnes, 2020�, and eventually dumping these pollutants into the coastal
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areas and oceans �Superio & Abreo, 2020�. As these plastic fragments, larger than 2.5
centimeters, are finding their way into marine environments through a variety of pathways
(e.g. rivers, wastewater systems, and direct dumping), it has led to a serious and growing
threat to the world's oceans �Browne et al., 2013�. Once in the ocean, macroplastics are a
significant threat to marine life, thus requiring immediate attention. In order to reduce the
risks associated with plastic pollution in coastal environments, it is imperative to put in place
measures such as waste management, promote the 4�Rs �Reduce, Reuse, Recycle, Refuse),
and educate stakeholders on sustainable practices �Singh & Khatri, 2022�.

Plastic pollution in bays is increasingly recognized as a significant threat and pressing issue,
underscoring the critical need for research and proactive measures. One of the 10 major
fishing grounds in the Philippines is the Iligan Bay, ranking 6th in terms of its total area at
1,811 hectares, just behind Sibugay Bay in Zamboanga del Sur, which spans 1,935 hectares
�BFAR, 2021�. It is considered as a highly productive fishing ground in the southern part of
the Philippines �Rosa et al., 2022�, and the largest bay in the western part of Northern
Mindanao �Jimenez et al., 2020�. Highlighting the importance of Iligan Bay as a vital fishing
ground in the Philippines, it is crucial to assess the extent of plastic pollution in its coastal
areas due to the potential risks it poses to the marine ecosystem and humans �Díaz-
Mendoza et al., 2020�.

Coastal regions are estimated to have the highest accumulation of plastic wastes, posing a
significant risk of plastic pollution in coastal areas and sediments �Horton & Barnes, 2020;
Pinnell & Turner, 2020�. These wastes come in varying forms, shades, polymers, and sizes.
While cities worldwide are committed to reducing plastic waste leakage through research,
waste infrastructure, and monitoring. Understanding the extent of this pollution through
quantification of plastic debris in coastal areas is therefore essential �Lippiatt et al., 2013�.
The thorough assessment and accurate data on plastic sources, emissions, effects, and
risks are crucial for preventing and effectively managing plastic pollution.

While numerous Philippine studies have documented plastic pollution in coastal
environments, few have integrated community-level perspectives to explain why plastics
persist in specific areas. Community behaviors play a crucial role in shaping waste
pathways, yet these drivers remain underexplored. Understanding the socio-cultural and
behavioral factors behind plastic disposal is essential for interpreting pollution patterns in
coastal regions.

Therefore, this study aims to investigate the prevalence of macroplastics in the coastal
municipalities of Lugait, Manticao, and Naawan along Iligan Bay. Specifically, it seeks to
identify the types, density, and composition of macroplastic waste present on their
shorelines, evaluate the clean-coast index of these areas, and assess residents' solid waste
management practices through focus group discussions.
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Methodology

2.1 Study Area

The sampling locations were situated along the shorelines of Iligan Bay, encompassing the
municipalities of Lugait, Manticao, and Naawan, in the province of Misamis Oriental, Region
10, Philippines (Figure 1).

Fig 1. Map showing the three sampling sites — Municipality of Naawan, Manticao, and Lugait.

Shown in Table 1 are the different area classification and coordinates of the site areas. Site 1
is in the municipality of Naawan, a fourth-class municipality located in the northern part of
Misamis Oriental. It has a land cover of 88.50 sq km made up of 10 barangays, with a total
population estimate of 22, 444 �2020 Census, 2021�251�. Site 2 is in the municipality of
Manticao, Misamis Oriental, a fourth-class municipality consisting of 13 barangays, with a
total land cover of 123.01 sq. km, and has a population of 29, 469 �2020 Census, 2021�251�.
Lastly is site 3 is the municipality of Lugait, situated in the north-western part of Misamis
Oriental. This town was categorized as a second-class municipality, with a total land cover
of 27.45 sq. km and a population of 20, 559 �2020 Census, 2021�251�.
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Table 1. Geographic and coastal classification details of
sampling sites in municipalities along Iligan Bay

Site Area Classification Coordinates

Naawan Residential �Urban Area) 8°26'39"N 124°17'17"E

Manticao Residential �Urban Area) 8°24'13"N 124°17'03"E

Lugait Residential �Urban Area) 8°20'20"N 124°15'20"E

2.2. Plastic Collection on Shorelines

Plastic litters were collected on the shorelines of the three coastal sites (Figure 2), following
the method of Pacilan and Bacosa �2022�. The collection of plastics was done for six �6�
non-consecutive days, distributed across three weekdays — November 2, 9, and November
16, 2023 — and three weekends — October 29, November 5, and November 12, 2023.

Each area was surveyed using a 100-meter transect line established parallel to the
shorelines. The transect was further divided into 20 of 5 m quadrats. Among these quadrats,
four 5 x 5 m quadrats were randomly selected �Lippiat et al., 2013�. These chosen quadrats
serve as the primary sampling sites within the designated area. To determine the coastal
width, a 5 m measurement was taken from the boundary between high tide line and
extended towards the shoreline. This measurement was conducted during low tide hours.

To ensure precise location marking, wooden stakes were utilized as markers at the
beginning and end of each transect. GPS coordinates were recorded to facilitate repeat
sampling during subsequent data collection sessions. Within each 5 x 5 m quadrat, all plastic
litters found were collected, counted, and categorized, and were used to calculate for the
Clean Coast Index �CCI� �Alkalay et al., 2007�. Guidelines from the NOAA Marine Debris
Monitoring and Assessment Program �MDMAP� Survey Debris Datasheet �Lippiat et al., 2013�
were followed and modified while recording data.

Fig 2. Plastic wastes observed at the sampling locations along Iligan Bay: (a) Naawan, (b) Manticao, and (c) Lugait
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2.3. Macroplastic categorization

The collected plastic debris was categorized based on their general purpose such as food
packaging, food containers, styrofoam, plastic bottle, plastic cups, plastic caps, straws,
clothes, toiletries, napkins and diapers, cigarettes, plastic fragments, disposable utensils,
plastic bags, medical waste, sack, ropes, nylon fishing line, fishing nets, disposable lighters,
rubbers, other bottle containers, metals, glass, and electronics �Syakti 2017; Galarpe, 2019;
Pacilan & Bacosa 2022�. Following this categorization, the plastic wastes was further
classified into nine common plastic polymer type, which are polyethylene terephthalate
�PET�, high-density polyethylene �HDPE�, low-density polyethylene �LDPE�, polyester �PES�,
polypropylene �PP�, polystyrene �PS�, polyvinyl chloride �PVC�, multilayers, and others
�Martins & Sobral, 2011�.

2.4 Focus Group Discussion

To explore the practices of residents near the sampling areas regarding solid waste
management, a series of focus group discussions �FGD� was conducted. Compared to
individual interviews, FGD offers an advantage as they facilitate discussions among
participants, enabling a clearer expression of opinions, encouraging deeper reasoning, and
revealing whether opinions were shared by many �Alrawahi et al., 2020�. The FGDs were
conducted among the coastal residents of the municipalities of Naawan, Manticao, and
Lugait.

2.4.1 Setting and Participants

Residents near the shore in each municipality participated in the FGDs: eight residents from
Naawan, eleven residents from Lugait, and eight residents from Manticao. While there may
be varying viewpoints on optimal sizes, focus groups are typically small. Each group had
between 8 and 12 participants �Lazar et al., 2017�. To gather these participants, the
researchers coordinated with the concerned barangays. Anonymity (using code names) and
confidentiality were strictly observed as appropriate research ethics were followed. A total of
27 residents participated in the FGD.

2.4.2 Focus group discussion (FGD) procedures

Using a semi-structured activity flow, the FGDs allowed respondents to freely share their
thoughts regarding solid waste management practices as well as issues and concerns of
their locality. Each session lasted for approximately 15 min. To further strengthen the study's
credibility and validate its findings, a summary of the results was shared to the participants
at the conclusion of each discussion �Birt et al., 2016�.
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2.5 Data Analysis

2.5.1 Abundance and Density of Macroplastic

In determining the abundance of macroplastics, a non-consecutive sampling was conducted
for a total of six days in the three selected sampling areas. The macroplastic composition
was determined using the equation adopted from the study of Abreo et al. �2020�.

�1�

To determine the density of macroplastics, the total number of items collected in each
sampling areas were divided by the total sampled area (Equation 2), a method modified in
the study of Abreo et al. �2020� as cited in Inocente & Bacosa �2022�.

�2�

2.5.2 Clean Coast Index

The Clean-coast index �CCI� was proposed as the most effective method for assessing the
actual cleanliness of coastlines. It uses the presence of plastic debris as a factor in
evaluating beach cleanliness, making it a straightforward mathematical tool that helps
prevent any potential bias by the assessor �Alkalay et al., 2007; Pacilan & Bacosa, 2022�. The
CCI of the study sites was calculated using the formula of Alkalay et al. �2007� as cited in
Bacosa & Inocente �2022� as shown below;

�3�

To ensure that the values generated during the calculation will not fall between 0 and 1, a
coefficient of K = 20 was inserted in the equation. The CCI values categorizes coastal
cleanliness as 0�2 (very clean), 2�5 (clean), 5�10 (moderately clean), 10�20 (dirty), and �20
(extremely dirty) coastal area �Vlachogianni et al., 2018; Inocente & Bacosa, 2022�.

Composition =
number of items per category

total number of items in all categories
× 100

Density =
Number of plastic litter

Total area sampled (m2)

CCI =
Total number of plastic items

Total area sampled (m2)
× K
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2.5.3 Statistical analysis

The data was analyzed using the PAST �Paleontological Statistics Software) statistical tool
�Hammer et al., 2001�, employing a one-way ANOVA test to identify the significant
differences between the three shorelines. A t-test analysis was performed to compare the
waste collected on weekdays and weekends. Density (items/m²) ± SD was determined, and
values were evaluated as significantly different at p < 0.05.

Results and Discussion

3.1 Macroplastic Characteristics

A total of 1,332 plastic items were collected in the 6-day sampling in 3 sites, of which 39%
were from Lugait, 30% from Manticao, and 31% were from Naawan (Figure 3). The amount
of plastic waste collected did not decrease over time and higher numbers of plastics were
observed in different sites in succeeding sampling (Figure 4). The fluctuating quantity of
plastics gathered throughout the sampling period indicates that plastics are drifters and can
be deposited anywhere at any moment. In the case of Lugait, an increase of plastics was
observed on the third sampling compared to the other sampling days. Similarly, in Manticao,
from 51 pieces of plastics collected during the first day, an increase to 114 plastic wastes
were recorded during the 5th day of sampling. This finding may be attributed to two possible
factors; �1� the human factor, since the sampling sites were all residential areas, hence the
abundance of plastics on the shoreline may be influenced by the behaviours of residents
towards plastic waste generation. This result agrees with that of Sajorne et al. �2021�, who
found that plastic waste is 2�5 times more prevalent in residential areas than in non-
residential ones. Likewise, as identified by the coastal residents during the FGD, most of the
household wastes they generate were plastics, specifically food wrappers from coffee and
milk, plastic bags, and plastic beverage bottles, and their prominent way of disposing of
these wastes was either through burning or burying it into the ground.

The second factor is the weather or atmospheric changes. Residents indicated that they
observed an abundance of waste after heavy rains, in the months of October through
November, when the study was conducted. During these months, southwest monsoon
(habagat) season often brings frequent cyclonic storms �Skliris, 2016�. Heavy rains may have
washed upland waste and accumulated in the coastal areas �Lebreton et al., 2019� while
storm waves and strong surface currents may deposit sizeable amounts of plastic from other
areas or islands �Su et al., 2016�.
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Fig 3. Total plastic waste count with corresponding percentages of the 3 sites

Fig 4. Waste count from three sampling sites during six days of non-consecutive sampling.

Further, a total of 16 waste classes were identified and recorded. Overall results showed that
25% of wastes were food packaging, followed by plastic bottles �22%� and plastic bags
�17%� (Table 2). Food packaging includes junk food and biscuits wrappers, as well as
condiments wrappers (i.e., soy sauce, vinegar, and seasoning). This kind of wastes was the
most abundant due to the prominence of the sachet market especially in marginal
communities such as the coastal communities. These findings are consistent with prior
researches �Paler et al., 2019; Kalnasa et al., 2020; Esquinas et al., 2020; Sajorne et al.,
2021� which found that in countries with high rates of poverty, like the Philippines, products
in sachets and other locally available food packaging are more accessible, hence the most
prevalent type of plastic waste.
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Table 2. Quantity and percentage of plastic debris
according to different classifications

Classifications Number of items Percentage �%�

Food Packaging 338 25.4

Plastic Bottles 296 22.2

Plastic Bags 234 17.6

Plastic Cups 163 12.2

Napkins/Diapers 46 3.5

Plastic Caps 41 3.1

Nylon Fishing Line 38 2.9

Straws 29 2.2

Styrofoam 26 2.0

Clothes 24 1.8

Sack 24 1.8

Ropes 11 0.8

Medicinal Waste 11 0.8

Plastic Fragments 10 0.8

Lighters 9 0.7

Others (miscellaneous) 32 2.4

Plastic bottles which include soft drinks and mineral water bottles, and other plastic bottle
containers (i.e., oil and alcohol) were the second most abundant plastic litter recorded. Most
residents just discard this type of waste instead of recycling or upcycling. This observation
reflects the absence and/or inefficiency of the material recovery facility �MRF� in the sites.
Based on the findings from the conducted focus group discussions, the locals expressed
varying opinions regarding the presence and functionality of MRFs in their respective areas.
In Naawan, residents noted the existence of an MRF, but pointed out the absence of waste
collection services, questioning the purpose of having a facility without a proper waste
management system in place such as a sanitary landfill. On the other hand, in Manticao and
Lugait, although lacking MRFs, residents reported regular waste collection services
occurring weekly but vary according to the weather conditions. However, due to the
absence of a centralized facility, waste segregation primarily transpires at the household
level. Garbage is typically placed on the streets for collection, highlighting the complexities
surrounding waste management infrastructure and practices in different communities.
Additionally, coastal activities by tourists and visitors were also suspected of contributing to
the plastic waste generation, as they brought plastic disposables to the beach. Like in any
other coastal regions, tourism has emerged as a significant contributor to plastic pollution in
coastal areas �Zhang et al., 2023�.

The third most abundant plastic litter was plastic bags such as ice wrappers and "sando
bags” (grocery plastic bags). The abundance of ice wrappers is associated with the
consumption of ice by the fisherfolks used for cooling their fish catch. While “sando bags”
were abundant since most sari-sari (retail) stores near the sampling sites used this as
packaging for their sold products. Accordingly, the act of purchasing in sari-sari stores and
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putting items, may it be few or many, in “sando bags” contributes to the plastic litter
�Requiron & Bacosa, 2022�. And since the Philippines is a tropical nation with a lot of
precipitation annually �PAGASA, 2021�, the plastic bags generated from this type of purchase
even from other areas may be carried to rivers by surface runoff and storm waters, which
ends up and accumulate to the seas and oceans �Li et al., 2020�. Generally, these plastic
types are regarded as single-use plastics thereby contributing a significant amount of
plastics in the coastal environments due to their rapid production rates and short service life
�Lechthaler et al., 2020; Gaboy et al., 2022�.

Fig 5. Plastic classification per site: Naawan, Manticao, Lugait

Wastes from food packaging, plastic bottles, and plastic bags were abundantly present in
three sites �Figure 5�. This is justified by the anecdotal report of locals on the absence of a
materials recovery facility and proper waste collection in most of the sampling areas. This
has resulted in open dumping, burning, and burying of waste of some residents. The
absence of proper waste management and regulation in a community would often lead to the
resolution of residents on dumping by convenience �Yoshioka et al., 2021�. Hence, these
residentsʼ behavior is relatively influenced by the municipal solid waste management in
placed.

In the case of Lugait and Manticao, although the household wastes are collected, the
collection frequency and schedule vary according to the weather conditions. On rainy
seasons, such as the southwest monsoon �Habagat), the waste collection is not regular,
hence the coastal community resort to burning or burying their household waste. In Naawan,
solid waste collection was halted due to the local governmentsʼ problem on the availability of
municipal landfill area, hence forcing the residents to burn their waste. Nonetheless, Naawan
residents expressed their desire for the resumption of municipal waste collection, indicating
a positive attitude towards organized waste management practices and a recognition of the
importance of regular waste collection.
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In terms of polymer composition of the collected plastics, nine polymer types were classified
namely, polyethylene terephthalate �PET�, high-density polyethylene �HDPE�, low-density
polyethylene �LDPE�, polyester �PES�, polypropylene �PP�, polystyrene �PS�, multilayers, and
others (miscellaneous). Results showed that the dominant plastic waste found in all sites
were multilayer plastics �30%�, followed by PET �25%�, and PP �20%�. While the least
polymer classified was PS �1%� (Figure 6). The dominance of multilayers, PET, and PP
underscores the prevalence of items like sachets and food packaging in the overall plastic
litter. This aligns with prior research by Inocente and Bacosa �2022�, highlighting the
persistence of multi-layered packaging, a common component in food packaging. These
results can guide targeted waste management strategies, emphasizing the need for
sustainable alternatives in packaging, particularly for items like multi-layered packaging, as
well as initiatives to further extend the life cycle of PET and PP wastes by harnessing as
input resource for other products, to mitigate the environmental impact of plastic pollution.

Fig 6. Polymer composition of plastics collected for a) overall composition, b) Naawan, c) Manticao, d) Lugait

3.2 Density of Plastic Waste and Clean Coast Index

Based on the data collected, it was found that plastic waste had contaminated all sampling
sites. Lugait leads the highest plastic density �1.04/m²) among the sites. Also, Lugait was
classified as an extremely dirty coast among the 3 sites based on the CCI, whereas Naawan
and Manticao fall under the dirty coast category (Table 3). Residential areas often exhibit a
higher abundance of plastic waste compared to non-residential and other areas due to a
combination of factors tied to human behaviour, consumption patterns, and waste
management practices. It is expected that higher demand in consumable products in highly
populated areas would result in an increased generation of plastic litter �Alabi et al., 2019�,
thus indicating that there is a relationship between the distribution of plastic waste and the
human population. Consequently, marginalized regions consistently show this pattern as the
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demand for plastic sachet products is high. The findings also aligned with those of Sajorne
et al. �2021�, indicating that residential areas contain two to five times as much plastic
compared to non-residential areas. In addition, land-based sources were also identified as
the primary contributors to marine pollution, as this pollution primarily stems from the
populations residing within 50-km area of the coastline �Jambeck et al., 2015�.

Table 3. Plastic density, Clean Coast Index, and coast grade of the 3 sites along Iligan Bay

SITE Total Litter Count Total Mass (g/site) Density/m² ± SD CCI Coast Grade

Naawan 413 27,615 0.83 ± 0.12 16.52 Dirty

Manticao 399 16,750 0.80 ± 0.10 15.96 Dirty

Lugait 520 17,815 1.04 ± 0.14 20.80 Extremely Dirty

Based on the CCI, all sites were considered dirty coast primarily since all sites are residential
areas. These findings are consistent with previous studies indicating that areas with high
anthropogenic activity, such as densely populated cities, would result in high abundance of
plastic waste �Browne et al., 2011; Arcadio et al., 2022�. These findings highlight the urgent
need for effective waste management, especially in residential areas with high human
populations, to manage and mitigate the impact of plastic pollution on coastal environments.
Addressing the issue at its source, focusing on reducing plastic consumption and improving
waste management practices, could contribute to cleaner and healthier coastal ecosystems.

Using the PAST software, there is no significant difference in terms of plastic density
between the 3 sampling sites since the p-value is 0.06147 (p ≥ 0.05�. This is primary
because all the sites were residential areas and were predominant in waste density. This was
explained by Alabi et al. �2019� that as the population of a specific region increases, the need
for consumable goods also rises, leading to a subsequent increase in the generation of
plastic waste.

The density of the plastic waste collected was higher during the weekends compared to the
weekdays (Figure 7). The t-test revealed that there is a significant difference between the
plastic density of the 3 sites during weekdays and weekends with a p-value of less than 0.05
(p=0.030127�. More waste is often found on shores during weekends due to increased
human activity, such as recreational events and tourism. Hence, most waste collected during
weekends were food packaging, plastic bottles, plastic bags, and disposable plastic cups.
This was confirmed in the study by Lamb et al. �2018� that food packaging from beachgoers
(i.e tourists, residents, fishermen, etc.) is the most prevalent type of macroplastics found in a
variety of coastal environments. Given that beachgoers and other visitors often bring
disposables for leisure activities, the abundance of plastic cups may be attributed to tourism
�Santos et al., 2005; Acot et al., 2022�. Weekends attract more people to beaches for leisure
(i.e., picnics and parties), resulting in higher litter generation, contributing to the elevated
waste levels on coastal beaches �Khadanga et al., 2022�. Lack of tourists awareness on
proper waste management, inadequate facilities, and the occurrence of events without
planned waste management further exacerbate this problem.
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Fig 7. Plastic density of the sampling sites during weekdays and weekends.

3.3 Coastal Residents and �eir Role in Plastic Accumulation

Findings from the focus group discussions emphasize that the daily practices, perceptions,
and lived realities of coastal residents strongly shape the accumulation of macroplastics in
Iligan Bay. Participants consistently identified food packaging, plastic bottles, and plastic
bags as the most common household wastes, which aligns with the itemized results of the
shoreline plastic assessment. Due to inconsistent or nonexistent waste collection services
and the absence of operational MRFs, numerous residents reported burning or burying their
waste. These practices reflect not only infrastructural gaps but also culturally embedded
disposal habits that have developed over time as adaptive responses to limited waste
management options and to long-standing limitations in LGU waste systems.

Residents also shared observations regarding the increase in plastic waste during heavy
rainfall, monsoon seasons, and periods of heightened beach activity, such as weekends and
local tourism. These community insights show how both environmental conditions and
human activities contribute to the movement and buildup of plastics along the coast. Overall,
the FGD results highlight the importance of community behaviors and perceptions in
determining the dynamics of coastal waste, underscoring the necessity of participatory,
culturally informed approaches to enhance waste management in coastal municipalities.
Recognizing community experience is particularly important in coastal areas, where
livelihood, daily mobility, and shoreline use are deeply intertwined with local culture. These
findings emphasize that addressing macroplastic pollution requires not only infrastructure
improvements but also an understanding of local cultural practices, making community
engagement essential for effective and sustainable waste management interventions.
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Conclusion and Recommendation
A total of 1,332 macroplastics were collected throughout the six-days sampling in the
sampling sites of different municipalities along Iligan Bay. Lugait recorded 39% of the total
macroplastic collected and was classified as extremely dirty according to the clean-coast
index. While Naawan and Manticao has 31% and 30% total of macroplastic wastes collected,
respectively, which rendered both sites a costa index grade of dirty coasts. These
abundance of macroplastic wastes is associated with the prominent area classification that
is residential, where the footprints of anthropogenic activities are very evident. As reflected
in the collected wastes, they were primarily food packaging �25%�, plastic bottles �22%�,
plastic bags �18%�, which are categorically multilayers �30%�, PET �25%�, and PP �20%� in
the polymer type.

The focus group discussions revealed that the abundance of plastics on the shoreline was
primarily attributed to residentsʼ disposal practices and the current municipal solid waste
management of their locality. Food wrappers, plastic bags, and plastic beverage bottles were
identified as common household waste, often disposed of through burning or burying.
Climatic factors (i.e., heavy rains, typhoons, and monsoons), were also identified as
contributors to the increased wastes on their shorelines.

The study provides baseline status on the macroplastic litters in the different coastal areas
along Iligan Bay and how this reflects the current municipal solid waste management of the
area. Thus, the findings of the study inform the Local Government Units �LGUs� and may
prompt them to revisit and critically evaluate their solid waste management �SWM� plans.
The classification of the three coastal areas as dirty shores highlights the urgent need for a
comprehensive reassessment and optimization of current waste management strategies.
This study provides a robust baseline for the LGU to refine plans, implement targeted
interventions, and promote sustainable practices, including a ban on single-use plastics, to
mitigate plastic pollution and support environmental sustainability.
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