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Abstract:

Solid waste management in the Philippines, especially in urban areas, was challenged by inadequate
infrastructure and improper disposal practices, worsening the waste problem. The Ecological Solid Waste
Management Act of 2000 promoted segregation and proper disposal as a potential solution. Innovative
technologies like Trash Traps gained global attention to combat water pollution, but their effectiveness
depended on solid policy frameworks. Plastic pollution posed significant threats to marine life,
highlighting the importance of trash traps, which intercepted solid waste to improve water quality,
capturing large and finer contaminants. To further assess the applicability of trash traps, the PESTLE
framework was considered, encompassing political, environmental, social, legal, and economic
hindrances. Barangay Sto. Tomas Lubao, Pampanga, was crucial for implementing effective remediation
and preventive measures. Sto. Tomas Creek, situated near the inhabitants' houses, served as a natural
absorber of floodwater. The study aimed to assess whether technology available and applicable to other
locations regarding trash traps could be applied to Sto. Tomas Creek. The study focused on the
technology's applicability to a water body and provided an official assessment tool to guide
implementation decisions.The study revealed an average PESTLE score of 3.57, falling within the range of
3 - 3.99, signifying sufficient evidence to support the feasibility of using new technology like trash traps in
the locale. Additionally, one-way ANOVA revealed that there is no significant difference in (MEAN
SCORE) since the P-value (0.436) is more significant than the level of significance (0.05), which also
means that researchers will not proceed to post-hoc analysis. It also showed that the critical value (1.526)
is greater than F-computed (1.020). Since F < Fcrit, there is no significant difference in the scores among
the respondents. This finding could significantly enhance government decision-making and overall
performance, indicating the applicability of trash traps in the area.

Keywords —Solid waste management, Trash Traps, Assessment tool
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I. INTRODUCTION

Solid waste management in the Philippines is
extremely difficult, especially in urban areas where
most of the nation’s waste is produced [1]. Solid
waste management is recognized as a major global
issue that calls for immediate action from both
national and local governments. Waste in the
Philippines has been increasing steadily and is
predicted to do so in the years to come. There are
not enough sanitary landfills, inadequate law
enforcement, and inappropriate disposal practices in
the nation, which increase the problems with
managing solid waste. The implementation of the
Ecological Solid Waste Management Act of 2000,
which prioritize recycling of waste, segregation and
proper disposal, is a potential solution to these
challenges [2]. ISO (International Organization for
Standardization) is a global coalition of national
standards bodies that creates International
Standards through technical committees, involving
various organizations. ISO collaborates with the
IEC on electro technical standardization. Balancing
the environment, society, and the economy is
crucial for current and future needs. The 1SO
14001:2015(E) Standard provides a framework for
organizations to protect the environment and
address  socio-economic needs, outlining
requirements for their environmental management
system. It excludes requisite specific to other ways
of managing but allows for integration with them
using a usual approach and safe thinking.
Organizations can demonstrate conformity through
self-declaration,  external  confirmation,  or
certification [3]. As the global community grapples
with the escalating environmental crisis from water
pollution, implementing innovative technologies
has become imperative. One such solution gaining
traction is the implementation of Trash Traps,
designed to capture and remove floating debris
from rivers, lakes, and oceans. As the global
community recognizes the urgency of addressing
environmental  challenges, policymakers are
actively seeking ways to enhance the efficiency and
impact of these trash traps. However, the efficacy
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of these systems is intricately tied to the policy
framework governing their deployment and
operation [4]. Water pollution is becoming an
ongoing worldwide issue, being the cause of illness
and passing away of people. About 14,000
individuals perish from water contamination every
day. Cleaning the trash by using manual processes
would be ineffective as it often covers vast areas of
work and effort [5]. It is a significant factor in the
formation of eutrophication, which subsequently
results in an increasing number of algae blooms.
These algae blooms lower the oxygen levels,
leading to oxygen deprivation of many marine life.
Plastic bottles, bags, glass bottles, footwear, and
packaging materials are identified as contributors to
the contamination of water bodies [6]. Marine life
frequently interprets plastic debris as a potential
food source, which  undergoes  gradual
decomposition. Various marine animals have been
found to experience respiratory and digestive
obstruction due to large amounts of plastic
materials, with a particular focus on plastic bags [7].
The urgency of addressing plastic pollution is
underscored by its far-reaching ecological
consequences, affecting marine life, biodiversity,
and human health. Trash Traps, designed to capture
and remove debris from water bodies, have
emerged as a tangible means to address this crisis.
However, the success of these interventions is
contingent upon the nuanced development and
refinement of policies that guide their deployment,
maintenance, and integration into  broader
environmental management strategies. An effective
solid waste management system incorporates
several operational components covering the on-site
facility storage, collecting of trash, transportation,
processing, resource recovery, characterization of
garbage, and final step is the dumping of waste
items. The 4Rs which means “refuse” “reduce,”
“reuse,” and “recycle” concept have been adapted
into a more usable and effective solid waste
management strategy to establish sustainability [8].
Over the past few years, more reports of seabirds,
marine mammals, turtles, fish, and invertebrates
have been affected by marine debris [9]. In addition
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to polluting natural water bodies, like rivers, lakes,
and seas, trash has also damaged artificial water
bodies, such as drainage systems. Numerous studies
have proved that a significant portion of urban
drainage systems are contaminated by residential
and nondomestic waste materials [10]. Water
bodies can become stagnant and have a higher
water profile when debris is present in the drainage
system.

A creek, sometimes called a creek channel, is a
short, narrow body of water that usually flows
through an urban or natural setting [11]. Streams
are smaller than rivers and have a narrower width
and relatively shallow depth. It contributes
significantly to the hydrological cycle by acting as a
drainage system for runoff and precipitation [12].
They can come from several places, including
melting snow and ice, springs, and groundwater
discharge. Creeks can empty into rivers, lakes, or
the ocean, among other bigger bodies of water. In
addition, it might differ significantly depending on
local geology, climate, and geography. They
support regional ecosystems by acting as habitats
for various plants and animals [13].

Review of Related Literature

Solid waste is an integral aspect of human
civilization, representing the diverse materials
discarded in daily lives, industries, and construction
activities. Broadly defined as non-liquid and non-
gaseous waste, solid waste encompasses everything
from household items and packaging to industrial
byproducts and construction debris. Solid waste
management is the most essential municipal service
required to sustain other municipal activities, even
if there are noticeable differences in service levels,
costs, and environmental effects [14], [15].

In tropical Asia, there is a major and rising
concern about solid waste. To effectively monitor
and control waste management systems and make
improvements, it is necessary to describe solid
wastes based on their origins, rates of generation,
types, and composition. Managing solid waste is
critical because it has an important impact on the
health of people, the environment, and quality of
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life. Effective management of solid waste can
prevent the spread of diseases and reduce
contamination. Inadequate waste disposal can lead
to the proliferation of pests, such as rodents and
insects that carry diseases harmful to humans [16].

Any solid substance, whether intentionally or
unintentionally created, processed, disposed of, and
abandoned in the maritime environment, is known
as marine waste. Plastic waste dominates the ocean,
making up eighty percent of all aquatic trash,
ranging from surface to deep-sea dirt at various
depths. Plastic contamination in coastal areas may
easily interact with aquatic organisms, posing a
hazard to species and their habitats. The study
indicates that rivers and beaches contribute 80
percent of ocean plastic, with marine activities such
as fishing nets, ropes, and fleets contributing the
remaining 20 percent. According to 2017 research
by the NGO Ocean Conservancy, China, Indonesia,
the Philippines, Vietnam, and Thailand are the top
countries for disposing of waste worldwide. Asian
rivers contribute to 81 percent of the entire amount
of rubbish found in the ocean, with the Philippines
alone accounting for one-third of the world total.
Researchers have identified the Philippines as a
significant source of plastic pollution in the ocean,
thereby requiring the implementation of stringent
plastic regulation measures [17].

The main objectives of sustainable trash handling
are to safeguard life and nature, as well as to save
resources. Another objective is to prevent the
transfer of trash-related issues to future generations,
such as using sustainable waste management
procedures that need little post-treatment and are
socially acceptable. An essential prerequisite is the
availability of cost-effective waste management
services. In order to achieve these objectives,
decision makers employ comprehensive strategies
that encompass a variety of associated processes,
including as disposal, reuse, treatment, and shipping.
Consequently, decision makers anticipate the
implementation of feasible waste management
strategies that are cost-effective, while also
considering the interplay of environmental,
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economic, technological, regulatory, and societal
variables [18].

Insufficient management of waste can result in
nature pollution and hazards to health. Various
hazardous substances are present in solid waste or
produced via the incineration of solid trash, posing
a risk to human health. Human exposure is
influenced by a number of situations, it is essential
to take into account the relationships between
possible exposure sources to different solid waste
treatment and disposal techniques, possible
ecological pathways through which pollutants
might be absorbed by humans, and potential
harmful health effects. Straight contact of the skin
with contaminated materials is a common method
of exposure. Other major sources of contamination
include trash, air pollution, and direct or indirect
ingestion of contaminated water, soil, or plant
matter. Additionally, pollutants can accumulate in
the food chain. Pathogenic microorganisms present
in dirt can also be transmitted by vectors, for
example insects. In addition, inadequate selection
of site and improper construction of the waterproof
layer can result in leachate from landfills and
dumpsites contaminating groundwater, hence
providing significant health concerns to humans
[19]. The act of engaging in open burning of
rubbish can produce by-products, such as dioxins.
Prolonged exposure to dioxins can lead to
deleterious or cancer-causing consequences. The
main way that humans are exposed to dioxins in
this situation is by consuming contaminated animal-
derived foods. Dioxins break down at a slow rate
and can accumulate in the food chain [20].

Water Pollution

Nearly every local government provides solid
waste management as a service to its citizens.
Municipal solid waste (MSW) production is rising
faster than the rate of urbanization. Just a decade
ago, the total MSW produced by urban dwellers
(2.9 billion) was 0.64 kg per person each day, or
0.68 bhillion tons yearly. Due to inadequate surface
water quality protection and sanitation measures,
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river pollution has grown to be a serious problem
[21]. Most of the time, waste is dumped into
receiving water bodies without giving their
assimilative capacities any thought. The ability of
the major cities’ rivers and lagoons to aerate runoff
is endangered by the release of trash, raw sewage,
and oil spills. Naturally occurring purification of
contaminated waters takes time; substantially
contaminated water may take days to reach a
significant level of purification [22].

A chemical, physical, or biological component
could be categorized as a pollutant in water if it
negatively affects aquatic life and water users.
However, substances that swim or stay suspended
in water and generate unfavorable environmental
responses make up the vast majority of water
pollutants. Physical and biological components can
both occasionally act as pollutants. Two significant
physical forces that have an obvious effect on living
things are heat and radiation. Microorganisms
known as "bio pollutants” are present in water and
can infect both humans and animals [23].

Municipalities and cities commonly produce
waste from a range of areas wherein human
involvement varies. Given their high variability and
varying physical characteristics depending on their
origin, it would be difficult to classify the debris
from various sources. Its unpredictability is the
main barrier to using generated waste as a starting
point for recycling to make valuable products.
Waste source segregation thereby significantly
lowers the amount of money allotted for waste
gathering and shipping, which are the most
expensive aspects of overall waste management
[24].

The unaddressed challenge of municipal solid
waste management in other countries has led to
exponential population development,
industrialization, urbanization, and other related
repercussions. Inadequate handling and disposal of
MSW can result in all pollutant categories,
including soil, water, and air. Undiscerning Waste
disposal contaminates both the surface and the
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ground. MSW clogs drains in cities, generating
floods and stagnant water to breed insects during
the wet season. Uncontrolled MSW burning and
inappropriate incineration substantially contribute
to air pollution in cities.

There are greenhouse gas emissions from the
organic waste’s breakdown in landfills, and
untreated leachate contaminates the land around
it—water features [25]. Concerns about health and
safety also result from incorrect MSWM. Vectors
of insects and rodents are drawn to the garbage and
can potentially spread illnesses such as dengue
fever and cholera. Utilizing water contaminated by
MSW for drinking water, food irrigation, and
bathing can expose people to pathogenic
microorganisms and extra pollutants.

Flowing debris through the streams is considered
a major contributing element to many problems for
the engineered structures. Debris build-up can block
the waterway entrance of intakes or bridges,
negatively affect the structure operation, cause
damage to boats, create navigation problems,
increase the bed scour due to debris accumulation
on a structure, and aggravate flooding [26]. Debris
accumulation has the potential to change the
structure of the ecosystem, lessen the penetration of
light in the waters below, and lower oxygen levels.
These changes can potentially negatively impact the
capabilities of open water and marine habitats to
sustain aquatic organisms [27].

Trash Trap

A trash trap is a device designed to prevent the
passage of solid waste into waterways, hence
enhancing the overall water quality. The trash trap
primarily captures larger gross pollutants, but more
microscopic contaminants including dirt, solvents,
heavy metals, and microorganisms are not absorbed
immediately. However, since the bigger gross
pollutants may retain these smaller pollutants, it is
possible to prevent them from reaching aquatic
bodies indirectly. Stainless steel was utilized in the
construction of the trash storage because of the
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sheet’s natural corrosion resistance properties.
Mesh wall trash traps demonstrate a significantly
higher efficiency level, reaching 100%, compared
to perforated wall rubbish traps. The latter, in
contrast, demonstrates limited effectiveness,
particularly in conditions of heavy flow [28]. It has
been proven that the application of trash traps is a
viable option for collecting floating garbage in
water, particularly in rivers and it is advised to
conduct additional research to improve the design
of trash traps and the waste classification of marine
wastes [29]. The floating material utilized is made
up of HDPE, a type of material known for its
resistance to exposure to sunlight. As a result, this
material is expected to maintain its durability for a
long time [30].

Trash Trap Design

An in-pit trash trap commonly implies a system
or apparatus specifically engineered to apprehend
and control refuse or debris inside a designated
region, typically linked to mining or excavation
operations. There are two categories of in-pit
devices that serve the purpose of capturing gully
pits and litter baskets. Gully pits are situated at a
greater depth compared to regular pits in order to
effectively capture and retain silt. Trap gully pits
are only successful in stream systems with limited
capacity, as their ability to collect silt and litter is
hindered by the tendency of large flows to displace
and carry away the gathered materials.

Fig.1 Example of an In-pit Trash Trap




The trash rack is a widely recognized apparatus,
particularly in Australia. The Litter Control Device
is a device that has been placed on waterways and
pipe drain outlets in Australia. These devices,
together with garbage racks, gather debris and
might be referred to as “soft” trash racks

Fig. 2 Example of Trash Rack

SBTR is a hybrid system that integrates the
features of a sedimentation basin and a fixed trash
rack. The catchment was a large reservoir
constructed with concrete lining, serving the dual
purpose of capturing litter, debris, and coarse silt
during storm flows, while also functioning as an
effective retarding reservoir [31].

Fig. 3Example of SBTR Trash Trap

A Bandalong Litter Trap is being widely
recommended by engineering firms and
governments for effectively capturing and

controlling rubbish in streams. The Bandalong
Litter Trap, a modern solution, is built utilizing
corrosion-resistant materials and the provider’s

R

extensive knowledge in plastic and aluminum
welding technology. It is commonly used in the
urban waterways, rivers, streams and lakes [32].

Fig. 4 Example of Bandalong Litter Trap

The initiative of Provincial Environment and
Natural Resources Office of DENR (PENRO
PAMPANGA) to conceptualize the design of trash
trap for coastline of the Manila Bay.

Fig. 5 PENRO Pampanga Trash trap design

Policy Implementation

Local Government Units (LGUSs) are primarily in
charge of implementing and enforcing the
requirements of this Act within their respective
jurisdictions, as per RA 7160, the Local
Government Code of 1991. Additionally, the law
requires that solid waste be gathered and separated
at the level of the barangay. On the other hand, the
city or municipality is responsible for collecting
non-recyclable materials and specific garbage.
Hence, since segregation speeds up trash processing




and drastically lowers the amount of waste dumped
in landfills, local government units (LGUs) should
be implementing it [33].

To address these issues, a comprehensive plan is
required, and laws like RA 9003 require Local
Government Units (LGUs) to put solid waste
management procedures into place and enforce
them. The heterogeneity of waste generated from
various sources poses a significant hurdle to
recycling efforts, emphasizing the importance of
waste source segregation. This practice not only
facilitates waste processing but also reduces the
financial burden associated with waste collection
and transport, as highlighted in RA 9003. Debris
buildup in bodies of water presents a significant
problem that affects both artificial structures and
aquatic environments [34]. Trash traps are a viable
solution because they are made to catch solid waste
and improve the quality of the water. It has been
shown that trash traps, especially ones with mesh
walls, are excellent at keeping larger, filthy
contaminants from passing through. To maximize
trash trap effectiveness, waste classification and
design research and development are essential [35].

Determining Factors for the Policy Improvement
on the Implementation of Trash Trap

Although a trash trap offers advantages, it is not
sufficient for a place to just implement on it for
their solid waste management. Various issues need
to be taken into account, which will be examined
through the following relevant literature:

Political Factor

Throughout the course of time, Ghanaian
government have allocated large financial resources
towards projects and programs aimed at enhancing
socioeconomic growth and ultimately improving
the quality of life of their people. Yet, the execution
of the majority of these plans and projects has been
unsuccessful and subsequently terminated. There is
insufficient research that investigates this issue and
the precise cause-and-effect relationship between
politics, culture, and the failures of these
implementations and project cancellations. Political
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involvement is an essential factor that would help
with the policy improvement in implementing trash
traps in the Philippines. Applying these
technological methods is important for enhancing
and maintaining our waterways. Absence of
governmental support, the realization of this
execution will be unattainable since there no
organization which can supply the requisite
assistance for this project. Programs, projects, and
implementation can fail due to premature
termination by the government or important
stakeholders, either before completion or if they fail
to meet their stated goals [37].

Economic Factor

Many economic factors can exert an effect on the
implementation of programs. The major criteria of
the PESTLE Framework will be derived from
factual data and research, which will be used to
thoroughly assess the parameters and limitations of
the topic area in order to achieve the intended
output for this research [38]. The sustainability of a
project is a widely used strategy for managing
projects, programs, businesses, and other
companies. It focuses on achieving efficient and
effective manufacturing, advertising, distribution,
and transportation of items and services. In order to
ensure the long-term success of projects, it is
necessary to establish specific metrics and
standards at every stage of the project, starting from
project identification and continuing via feasibility
assessments, composition, layout, financing,
implementation, observing, and evaluation [39].
Several factors affecting the economy, including
growth in the economy, intense competition, and
quick evolution of the building sector, influence the
execution of construction projects [40].

Social Factor

Injunctive norms represent society’s widely
recognized standards of behavior and serve as the
appropriate guidelines for conduct. On the other
hand, descriptive norms depict the behaviors often
demonstrated by others, which can either align with
or deviate from the injunctive norms. Descriptive
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norms encompass both favorable and unfavorable
orientations. Positive descriptive norms refer to
situations when the majority of group members
behave in a way that aligns with the expected
standards, without any conflicts in norms. On the
other hand, harmful descriptive norms indicate that
most group members behave in a manner that
contradicts the expected standards. Adverse public
sentiment or perceptions of the object or project
might give rise to resistance and impediments. Put
simply, people can preserve their sense of self-
worth by offsetting their deficiencies in certain
domains with their aptitudes in other matters.
During this phase, once the individual’s self-worth
is firmly established, the individual can analyze and
embrace threatening information in a more
receptive, equitable, and unbiased manner [41].

Moreover, the absence of community
engagement and active participation might result in
opposition and impede the effective execution of
initiatives. Suppose the local community is unaware
of the benefits of the proposed item. In that case, it
may result in the neglect of information within the
area and a lack of support for its implementation.
This phenomenon may arise due to insufficient
knowledge, dissemination of incorrect information,
or adherence to cultural beliefs that hinder the
acceptance of novel concepts. Some of these ideas
encompass objects that may be seen as culturally
insensitive or incompatible with local customs and
values. This can result in opposition from locals
who perceive the object as a menace to their
cultural heritage [42].

In summary, the conflict between proposed
objects or projects and established social norms,
values, and beliefs can hinder their acceptance and
implementation. Negative public opinion, cultural
disparities, and insufficient community engagement
can generate resistance and barriers. If the local
population needs to gain awareness of the
advantages or be misinformed regarding the
proposed  object, their  support for its
implementation may be lacking, resulting in
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obstacles to practical implementation. To
successfully integrate new products or projects, it is
essential to consider cultural sensitivity and
community participation, as these aspects play a
critical role in overcoming social barriers.

Technological Factor

In addition to being efficient at collecting garbage,
floating trash traps must also be sustainable,
flexible, and resource-efficient due to technological
considerations. By incorporating  modern
technologies, they operate better overall and help
create a waste management system that is more
thorough and applicable. Water conditions cover
the chemical, physical, and biological properties of
water that might impact its suitability for different
purposes, such as drinking, sustaining aquatic
organisms, and participating in recreational
activities [43].

Booms were shown to be the most effective at
eliminating small objects that can be driven through
screens, such as grass clippings and polystyrene
objects less than 50mm, or floating objects, such as
cans and plastic bottles. As a result, a greater
percentage of partially or completely submerged
litter, including bags, sheets of paper, and plastic,
was collected by the garbage rack. While these
materials slide under booms with the flow and
escape, the trash rack bars intercept them. Field
investigations revealed that the hydraulic features
had a greater impact on the effectiveness of trash
retention by floating devices compared to the
performance of trash racks. The floating trash traps
were efficient in controlling dry weather flows,
however, they were ineffective in preventing trash
from escaping when dealing with higher flows,
since trash was able to pass underneath the device
[44]. In deploying a TCD, it is essential to identify
the optimal trap type, ideal location, and
appropriate timing for deployment. Effectively
positioning a device in a location that optimizes its
effectiveness involves considering key routes for
litter and areas of high accumulation of debris. [45].
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Throughout the conduct of the study, the most
optimal design of the trash trap will be determined
by a thorough site analysis and consultation that
will lead to policy improvement, given that it could
be a basis for the LGU to have additional
ordinances for the management of the location,
such as the Municipal Environment and Natural
Resources (MENRO).

Legal Factor

The use of a trash trap, alternatively referred to as
a litter trap or waste collector, may be contingent
upon diverse legal considerations contingent of the
jurisdiction and unique circumstances in which it is
employed. The Ecological Solid Waste
Management Act (Republic Act No. 9003)
establishes the structure for managing solid waste in
the Philippines. It places emphasis on trash
segregation, recycling, and disposal procedures.
The implementation of trash traps might be seen as
a measure that is in line with the objectives of this
act [46]. In the Philippines, acquiring the required
licenses and ensuring respect to environmental laws
and regulations are essential steps in installing and
operating a trash trap. This process usually entails
coordinating with various government authorities.

Republic Act No. 9275, also referred to as the
“Philippine Clean Water Act of 2004,” is a law in
the Philippines that focuses on the governance,
safeguarding, and conservation of the nation’s
water resources. The text underscores the
significance of community engagement, regulatory
actions, and the implementation of water quality
benchmarks and surveillance systems [47].

Environmental Factor

Environmental ~ factors are  essential  in
determining the effectiveness and influence of trash
traps. Trash traps use water flow to direct and
capture waste. Comprehending the regional currents
and flow patterns is crucial for accurate positioning
and effectiveness. The primary objective of the
floating trash trap’s design should be to protect and
preserve the indigenous biodiversity in the area. It
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is crucial to reduce interference with water habitats
and migration pathways.

A system or device specifically engineered to
collect and control trash or debris, specifically in
bodies of water. Environmental considerations
significantly  influence  the efficacy and
consequences of trash traps. There is a mutually
beneficial connection between the environment and
drainage systems. To recognize the harmful effects
of drainage systems and effectively deal with them,
many developed and developing countries have
taken steps to regulate their drainage water and
establish evaluation criteria [48]. The urban
environment is more vulnerable due to increasing
impervious surfaces and the growing risk of
drainage network overflow. This trend is expected
to worsen as metropolitan areas continue to expand.
The potential damage caused by urban floods is
exacerbated by the rising occurrence and magnitude
of expected intense precipitation events due to
climate change. An Environmental Impact
Assessment (EIA) is used to quantify a project’s
social and environmental consequences, enabling
stakeholders to make well-informed decisions.
Most governments worldwide acknowledge and
employ Environmental Impact Assessment (EIA)
procedures while developing new systems and
buildings [49].

It affecting the deployment of trash traps are
varied and dependent on the particular location. A
comprehensive strategy that considers the local
ecosystem, community interactions, and
environmental circumstances is crucial for the
effectiveness of trash trap efforts. Trash traps are
particularly essential in urban or densely populated
regions where human activities significantly
contribute to the accumulation of litter.
Comprehending land utilization and the degree of
urbanization is crucial for strategic positioning.
Hence, it is imperative to consider the
environmental aspect when designing and executing
such a system in all communities, as demonstrated
in the subsequent research. Disposing municipal
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solid garbage can incur significant expenses and
cause detrimental environmental impacts [50].

Factors in selecting water body for trash traps

Successful implementation of trash traps in a
water body needs thorough investigation and
examination to attain the intended positive result for
the community and impacted organizations. By
compiling these data, the researcher utilization
would like to establish a basis for creating a reliable
assessment tool for implementing trash traps in the
relevant area.

Determining a suitable location for a trash trap
requires careful consideration of multiple elements
to guarantee its applicability in capturing and
controlling floating debris in waterways.

TABLE |

DECISIVE FACTOR IN THE SELECTIVE WATER BODY FOR THE TRASH TRAPS [29].

Factors High Preference Low Preference
Location e Around e  Secluded Area
Locale Areas
* Easy Access
Weather e Windor e Areas with
Storm freezing water
e Moderate e Strong winds of
Water Flow natural disasters
e  Periodic Flood
e The event of
dryness that

induce to expose
the water bed

Type of Water e Riverand e Stableor
Body Stream stagnantwater
e Artificial path | «  Tourist or
for water flow recreational sites
e Industrial
water
e lrrigation
Water e  Wide opening | = Presence of

Characteristics islands/obstacle
that hinders the

flow of water

toward north
or south

Water Body .
Ownership .

Single Owner |
Legal-entity .

Multiple owners
Individual private

owner owners
Water Condition | e  Fresh or | « Dirty/corrosive
saltwater water
e Water prone to bio
fouling
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The validation of Brgy. Sto Tomas creek was
conducted utilizing the relevant variables. An on-
site inspection of various areas has been done to see
if the river meets the desired criteria.

Solid waste is a vital aspect of human civilization,
encompassing materials from daily life, industries,
and construction. Local Govertment Unit (LGU)
prioritize the Solid Waste Management (SWM) that
is crucial for the public health and environment. In
tropical Asia, the issue is escalating, requiring
effective monitoring prompting the need for
stringent regulations. The sustainable waste
management plan protects the environment, human
health, resources, and emphasizing cost-effective
services and comprehensive strategies covering
collection, transportation, treatment, recycling, and
disposal. The inadequate solid waste management
(SWM) shows health and environmental risks,
along with hazardous substances and pollutants.
River pollution arises from inadequate water quality
protection and sanitation measures, endangering
major cities” water bodies. Water pollutants
encompass physical, chemical, and biological
elements impacting aquatic life and human health.
City and municipal wastes, originating from diverse
human activities, pose a challenge in waste
management due to their heterogeneous nature.
Inefficient MSW handling leads to soil, water, and
air pollution, contributing to floods, stagnant water,
and air pollution. A trash trap serves to enhance the
condition of water by preventing the passage of
solid waste into waterways, primarily capturing
larger gross pollutants. While it may not directly
retain finer pollutants like dirt and chemicals, the
trap indirectly prevents their entry by trapping
larger debris.

In correspondence of the Local Government with
RA 7160 or the Local Governement Code of 1991,
stand the primary responsibility for implementing
and enforcing solid waste management provisions.
RA 9003 dictates the collection of solid waste and
segregation at the level of barangay, emphasizing
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waste separation importance in
processing and reducing landfill disposal.
In order to further assess the applicability of the
trash traps that will be varied throughout the study,
the PESTLE framework will be considered,
encompassing the hindrances regarding the political,
environmental, social, legal, and economic aspects.
Trash traps are a viable solution because they are
made to catch solid waste and improve the
condition of the water. To maximize trash trap
effectiveness, design research and development are
essential, which could then be a basis for the local
implementation of policies as a guide for the
management of MENRO (Municipal
Environmental and Natural Resources).

facilitating

Background of the Study

Plastic contamination in oceans and waterways
has reached concerning levels in recent years. The
environmental and ecological consequences of
poorly disposed of or abandoned plastic garbage
have been well documented. As plastic garbage
accumulates in bodies of water, it endangers marine
life, disturbs ecosystems, and even enters the food
chain, eventually affecting human health. Various
projects aimed at minimizing single-use plastics
and promoting recycling have been launched to
address plastic pollution. Despite these efforts, a
large number of plastic debris continues to enter
rivers, lakes, and oceans.

One of the most important resources for
maintaining ecosystems and life is water. However,
a lot of regions have seen increasing
industrialization and urbanization, which has
increased water body pollution and posed serious
risks to the environment and human health. To keep
the earth sustainable, it is important to protect the
ecosystem from many sources of pollution. Since
contaminated water and poor sanitation are
associated with the spread of diseases, water
pollution poses a threat to both the health and well-
being of living things as well as the surrounding
water quality.
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The Barangay Sto. Tomas Lubao, Pampanga is
crucial for implementing effective remediation and
preventive measures. Potential hazards arise from
accumulated trash in water bodies, such as habitat
degradation, deterioration of the water quality, and
harm to aquatic life through ingestion and
entanglement, contaminated water posing a threat to
human health, adverse effects on visual appeal and
recreational activities, and global environmental
consequences. It may also result in flooding,
problems with managing stormwater, and the
production of micro plastics.

As a potential solution to this ongoing issue, the
concept of “trash traps” has gained attention. Trash
traps are ingenious devices that capture and collect
floating waste, particularly plastics, before it can
migrate downstream and reach larger bodies of
water. To intercept and control the flow of plastic
debris, these traps can be strategically put in rivers,
canals, or other water channels

Study Area

Located in the Barangay Sto. Tomas Lubao,
Pampanga, the Sto. Tomas creek is situated near the
houses of the inhabitants in the barangay. It serves
as a natural absorber of floodwater from the small
canals in the area. The figures below show the
study location.







