
International Journal of Innovation Scientific Research and Review 

Vol. 07, Issue, 04, pp.8270-8273, April 2025 

Available online at http://www.journalijisr.com 

SJIF Impact Factor 6.599 
 

Case Study 

 
ISSN: 2582-6131 

 

ENVIRONMENTAL IMPACT OF THE WATER SUPPLY SYSTEM IN A MUNICIPALITY IN MISAMIS 
ORIENTAL  

 

* DR. KELVIN R. MAMITAG, ENP., MPSA 
  

Philippine Christian University, Philippines. 
 

Received 20th February 2025; Accepted 21st March 2025; Published online 30th April 2025 
 

 

ABSTRACT 
 

Aims: This study evaluates the environmental and social impacts of the water supply system in Opol, Misamis Oriental. It focuses on identifying the challenges 
faced by the community, including pollution risks, resource depletion, and infrastructure deficiencies, and proposes solutions for enhancing water system 
sustainability. Study design: A case study methodology was employed, gathering qualitative data from interviews, community surveys, and local reports. 
Additionally, environmental and infrastructure assessments were performed to gauge the effectiveness of current water management systems in Opol. 
Methodology: The study utilized a mixed-methods approach, combining interviews with local residents, government officials, and NGOs, alongside water quality 
testing and infrastructure assessments. Data on water supply interruptions, contamination incidents, and community concerns were analyzed to assess the 
system’s environmental and social impacts. Results: The findings revealed several weaknesses in the water supply system, including outdated infrastructure, 
inconsistent supply, and contamination risks. The study highlighted that pollution from agricultural and industrial runoff, coupled with insufficient water storage 
capacity, exacerbates the environmental strain on local water sources. Financial constraints and inadequate management practices were also identified as 
significant barriers to improving the system’s efficiency. Conclusion: To address the identified challenges, the study recommends infrastructure upgrades, 
stricter water quality regulations, community engagement, and increased financial investment in water resource management. The findings emphasize the need 
for a collaborative approach involving the local government, NGOs, and residents to achieve a sustainable and reliable water supply system for Opol’s future. 
 

Keywords: Water Supply System, Environmental Impact, Sustainability, Pollution Control, Infrastructure Upgrades. 
 
 

INTRODUCTION 
 

Water supply systems are fundamental to public health, economic 
development, and environmental sustainability. As the global 
population continues to grow, increasing pressure is placed on water 
resources. Climate change, pollution, and rapid urbanization further 
exacerbate the challenge of ensuring reliable and clean water access 
for all. For instance, the United Nations (2023) notes that 2 billion 
people globally lack access to safely managed drinking water, 
highlighting the urgent need for efficient water management systems. 
Water scarcity, water quality issues, and ecosystem degradation are 
critical concerns for communities worldwide, making it imperative to 
evaluate the environmental and social impacts of existing water 
infrastructure (Hanley, 2024; Khan, 2024). 
 
In the context of the Philippines, Opol, Misamis Oriental exemplifies 
the challenges faced by rapidly urbanizing municipalities with growing 
populations. Opol, a coastal municipality in Northern Mindanao, is 
experiencing increasing pressure on its water supply system. The 
Opol Water Supply System, primarily serving domestic, agricultural, 
and industrial needs, draws water from rivers and groundwater 
sources. However, the system is plagued by aging infrastructure, 
inconsistent supply, contamination risks, and inadequate wastewater 
management (World Bank, 2024). As agricultural activities, 
industrialization, and population growth continue to surge, Opol's 
water resources face the double challenge of increased demand and 
environmental pollution. 
 
Multiple studies emphasize the crucial need for sustainable water 
management practices. According to the United Nations Educational, 
Scientific and Cultural Organization (2024), managing water  

 
*Corresponding Author: DR. KELVIN R. MAMITAG, ENP., MPSA,   

Philippine Christian University, Philippines. 

resources effectively is essential for safeguarding both human and 
environmental health. In the Philippines, water quality management 
issues such as agricultural runoff, industrial discharges, and 
inadequate wastewater treatment remain significant concerns 
(Deloitte, 2024). Given these challenges, it is essential to assess the 
environmental impact of Opol’s water supply system, focusing on the 
long-term sustainability of its water sources and the overall health of 
the ecosystem. 
 
This study aims to assess the environmental and social impacts of 
Opol's water supply system, particularly regarding pollution risks, 
resource depletion, and the overall sustainability of the infrastructure. 
Through this assessment, the study will propose solutions that 
improve water system resilience, ensuring that the growing population 
has access to a safe, reliable, and sustainable water supply. 
 

Background  
 

Opol’s water supply system faces significant environmental 
challenges that stem from both natural and anthropogenic sources. 
These challenges primarily include water contamination, resource 
depletion, and aging infrastructure, all of which contribute to a 
strained water supply system. The Opol Water Supply System is 
essential for providing clean water to the municipality, drawing from 
local rivers and groundwater sources. However, as the population 
grows and industrial activities increase, these sources are being 
stretched beyond their sustainable capacity (Marcus, 2024). 
 
A key concern is the pollution of local water sources. Agricultural 
runoff, including pesticides, fertilizers, and animal waste, contributes 
significantly to water quality deterioration. According to Khan (2024), 
agricultural activities are a major source of water contamination in the 
Philippines, particularly in rural areas where wastewater treatment 
infrastructure is lacking. Additionally, industrial discharges, including 



untreated wastewater from factories, exacerbate the pollution risks. 
These contaminants introduce harmful chemicals into water sources, 
posing significant public health risks and reducing the quality of water 
available for consumption (United Nations, 2024). The lack of a 
centralized waste treatment system in Opol further compounds these 
problems, leading to frequent contamination events. 

 
The over-extraction of groundwater is another critical issue. As Opol’s 
population and industrial activities increase, the demand for water has 
grown exponentially. Over-reliance on groundwater resources has led 
to the depletion of these reserves, causing a drop in the water table 
and adversely affecting both the supply and surrounding ecosystems 
(World Bank, 2024). Studies have shown that the unsustainable 
extraction of groundwater can lead to ecological degradation, 
including the loss of wetlands and altered river flows (Hanley, 2024). 

 
Moreover, Opol’s aging infrastructure further strains the system. 
Many of the pipes and storage tanks are outdated, leading to leaks, 
inefficiencies, and contamination risks. This poor infrastructure results 
in significant water loss and inconsistent supply, particularly during 
peak demand times (Deloitte, 2024). With limited financial resources 
allocated to maintenance and infrastructure upgrades, Opol’s water 
supply system continues to struggle with these deficiencies. 
 

CASE DESCRIPTION  
 

The Opol Water Supply System, managed by the Opol Water District, 
serves approximately 50,000 residents. The system includes a 
network of pipelines, pumping stations, and storage facilities 
designed to deliver potable water from nearby rivers and groundwater 
sources. However, as population and industrial demands increase, 
the system faces several key challenges. 
 
Infrastructure: 

 
Opol's water supply infrastructure is outdated, with many of the pipes, 
pumps, and storage facilities in need of significant repair or 
replacement. Leaks are frequent, leading to water loss and 
inefficiencies. This infrastructure, which was originally designed for a 
smaller population, is now struggling to meet the needs of a rapidly 
growing community. During peak demand, especially in the dry 
season, the system fails to maintain consistent water pressure and 
flow, further exacerbating supply issues. 
 
Contamination and Pollution: 

 
Water contamination remains a pressing issue in Opol. Agricultural 
runoff from surrounding farms introduces pesticides, fertilizers, and 
animal waste into nearby rivers and groundwater sources. 
Additionally, wastewater from local industries is often discharged into 
rivers without adequate treatment, increasing the risk of pollution. 
Regular water quality tests indicate that the system often exceeds 
safe levels for contaminants, leading to potential health risks for the 
community. The lack of a comprehensive wastewater treatment 
system in Opol worsens this issue, with untreated wastewater 
entering the water supply. 
 
Resource Depletion: 

 
Opol’s dependence on groundwater is unsustainable. Over-extraction 
has led to a noticeable drop in the water table, reducing the 
availability of fresh water for both human and agricultural needs. As 
groundwater levels decline, it becomes more difficult to access clean 
water, especially in times of drought. This depletion also threatens 

local ecosystems that rely on natural water flows, including wetlands 
and surrounding forests. 
 
Community Demographics and Demand: 

 
Opol’s population consists of both urban and rural residents, many of 
whom depend on agriculture for their livelihood. The municipality has 
experienced rapid population growth, further increasing the demand 
for water. As a result, there is increased pressure on the water supply 
system to deliver sufficient water for domestic use, irrigation, and 
industrial purposes. However, the system is not equipped to handle 
these growing demands, leading to inconsistent supply and water 
shortages, particularly during the dry season. 
 
Analysis 

 
The Opol Water Supply System faces several significant 
environmental and operational challenges that undermine its 
sustainability and efficiency. One of the most pressing issues is water 
contamination, which is exacerbated by pollution from agricultural 
runoff, industrial discharges, and inadequate wastewater 
management. As agricultural activities around Opol expand, the use 
of pesticides and fertilizers increases, leading to the contamination of 
nearby water sources. These pollutants infiltrate rivers and 
groundwater, compromising the safety and quality of the water 
supply. Studies have shown that agricultural runoff, including excess 
nutrients and chemicals, is a leading cause of water pollution in rural 
areas, posing both health and environmental risks (Khan, 2024). 
Furthermore, industrial discharges of untreated wastewater contribute 
to the deteriorating water quality in Opol, impacting not only public 
health but also the local ecosystem. Without adequate treatment 
facilities, pollutants enter the water supply, increasing the risk of 
waterborne diseases and threatening biodiversity. 

 
Another major issue is the depletion of local water resources, 
particularly groundwater. Opol’s reliance on groundwater sources, 
exacerbated by a growing population and increased industrial use, 
has led to the over-extraction of water from aquifers. This depletion is 
unsustainable and can lead to several environmental consequences, 
including the lowering of the water table and the loss of freshwater 
reserves. Over-extraction also reduces the availability of water for 
irrigation, further impacting agriculture, a key economic sector in 
Opol. Additionally, the depletion of groundwater can cause land 
subsidence, which can further damage the infrastructure of the water 
supply system (World Bank, 2024). 

 
Furthermore, Opol’s aging infrastructure significantly contributes to 
water inefficiencies. Many of the water pipes, pumps, and storage 
facilities are outdated and prone to leaks. These inefficiencies result 
in substantial water loss, especially during peak demand times. 
Additionally, the lack of modern leak detection and water quality 
monitoring systems makes it difficult to manage these issues 
proactively. Studies have shown that outdated infrastructure leads to 
significant water loss, which compounds the problems of supply and 
demand, particularly in rural and semi-urban areas (Deloitte, 2024). 
The lack of consistent maintenance and the absence of adequate 
financial resources to invest in modern infrastructure exacerbate 
these challenges, leaving the water supply system vulnerable to 
further deterioration. 
 

DISCUSSION 
 

To address the environmental and operational challenges of Opol’s 
water supply system, a comprehensive approach is required, focusing 
on both immediate interventions and long-term strategic planning. 
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Pollution control is an essential starting point, as the quality of water 
is directly influenced by external contaminants. Strengthening 
regulatory measures to limit agricultural runoff and industrial 
discharge into local water sources is crucial. This involves promoting 
sustainable farming practices, such as reducing pesticide and 
fertilizer use, and ensuring industries adhere to stringent wastewater 
treatment standards. Recent studies, such as those by the World 
Bank (2023), emphasize that pollution from agricultural runoff and 
industrial discharges remains a significant threat to water quality, 
underscoring the necessity for tighter regulations and greater 
enforcement to protect public health and preserve water resources. 

 
A critical aspect of pollution control is the integration of sustainable 
waste management practices, as well as the continuous monitoring of 
water quality. Research by the United Nations Educational, Scientific 
and Cultural Organization (UNESCO, 2024) highlights the importance 
of wastewater management and pollution monitoring to safeguard 
water systems. In the case of Opol, implementing these practices, 
along with establishing more frequent water quality assessments, 
could significantly mitigate contamination risks and improve public 
health outcomes. 

 
Another pressing concern is groundwater depletion. With the growing 
demand for water, it is crucial for Opol to adopt more sustainable 
water extraction methods. Diversifying water sources, such as 
incorporating rainwater harvesting and wastewater recycling, can 
ease the pressure on the region’s groundwater reserves. A study by 
the International Water Management Institute (2023) found that 
rainwater harvesting significantly contributes to reducing dependence 
on traditional groundwater systems, particularly during periods of 
drought. Additionally, wastewater recycling offers an eco-friendly 
solution to supplement potable water supplies, helping to conserve 
freshwater resources and enhance water security. Further, managed 
aquifer recharge (MAR) systems have been shown to restore 
depleted water tables and improve groundwater sustainability, a 
strategy supported by research from the Water Research Foundation 
(2024). Opol’s water supply system also faces challenges due to 
aging infrastructure. Outdated pipes, pumps, and storage tanks 
contribute to water loss and inefficiency. As detailed by Deloitte 
(2024), modernizing water infrastructure is crucial for improving 
resilience, particularly in the face of increasing water demand and 
climate change-induced water stress. The installation of advanced 
leak detection technologies can help reduce water wastage, while 
expanding storage capacity will ensure that the community has a 
reliable water supply during peak demand periods. This technological 
advancement not only enhances operational efficiency but also 
serves as a cost-effective solution in the long term, as highlighted by 
the Asian Development Bank (2023), which noted the financial 
benefits of infrastructure upgrades for developing countries. 

 
Community engagement plays a pivotal role in the success of water 
management initiatives. Educating residents about the importance of 
water conservation and quality maintenance can foster more 
sustainable water usage practices. According to the United Nations 
(2024), community participation in water management leads to 
greater adoption of water-saving behaviors and a deeper sense of 
responsibility. Opol can create platforms for public engagement, such 
as town hall meetings and water conservation workshops, to 
encourage active participation. Moreover, involving local stakeholders 
in decision-making processes ensures that water management 
strategies are tailored to the specific needs and challenges of the 
community, as noted by the Global Water Partnership (2023). This 
approach not only strengthens the water management framework but 
also builds trust and cooperation among residents, which is crucial for 
the long-term success of water initiatives. 

The integration of technological solutions, such as smart water 
metering systems, can further support efficient water use. Studies by 
the International Water Association (2024) suggest that the 
implementation of smart meters enables better monitoring of water 
consumption, reducing waste and promoting equitable distribution. 
Smart water grids also offer real-time data to water utilities, 
enhancing system responsiveness and decision-making capabilities. 
 

In conclusion, the challenges faced by Opol’s water supply    
system—ranging from pollution and resource depletion to aging 
infrastructure—require a multifaceted approach. By strengthening 
pollution control, diversifying water sources, upgrading infrastructure, 
and fostering community involvement, Opol can significantly improve 
the sustainability and resilience of its water management system. 
This approach, supported by ongoing policy reforms, technological 
innovations, and community-driven efforts, will ensure that Opol’s 
growing population has access to a reliable, clean, and sustainable 
water supply well into the future. 
 

CONCLUSION 
 

This study reveals that Opol’s water supply system faces critical 
challenges that threaten both environmental sustainability and public 
health. Pollution risks, resource depletion, and aging infrastructure 
are the primary issues undermining the effectiveness of the system. 
However, by implementing infrastructure upgrades, pollution control 
measures, and community-based conservation programs, Opol can 
improve the resilience of its water supply system. Engaging residents 
and local stakeholders in decision-making processes and promoting 
sustainable practices are key to ensuring long-term water security. 

 

To address the water management challenges in Opol, a             
multi-pronged approach is essential. This should include investing in 
modern infrastructure, adopting water-saving technologies, 
diversifying water sources, and strengthening regulations to protect 
water quality. By fostering cooperation between local government, 
NGOs, and residents, Opol can build a more sustainable and reliable 
water system that meets the needs of its growing population while 
protecting the environment for future generations. 

 

Recommendations 
 
Based on the findings, the following recommendations are 
proposed: 
 

1. Invest in Infrastructure Upgrades: Opol's water supply system 
requires immediate infrastructure improvements to ensure a 
more reliable and efficient service. The municipality should 
prioritize replacing aging pipes, enhancing storage capacity, and 
modernizing pumps to reduce water loss and contamination 
risks. Integrating advanced monitoring systems for leak detection 
and water quality assessments will allow for quicker responses 
to infrastructure issues and reduce service interruptions. 

 

2. Adopt Water-Saving Technologies: Introducing water-saving 
technologies, such as low-flow fixtures, smart irrigation systems, 
and water-efficient appliances, is critical for reducing demand on 
local water sources. These technologies can help households, 
businesses, and agricultural sectors optimize water usage, 
contributing to long-term sustainability and resilience of the water 
supply system. 

 

3. Diversify Water Sources: To reduce the dependence on over-
extracted groundwater, Opol should explore alternative water 
sources, such as rainwater harvesting and the recycling of 
treated wastewater. Expanding access to these alternative 
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sources will provide a more stable and diversified water supply, 
particularly during dry seasons or times of water scarcity. 

 

4. Strengthen Pollution Control Measures: A comprehensive 
pollution control strategy should be implemented to protect water 
quality. This includes stricter enforcement of regulations to 
prevent agricultural, industrial, and domestic pollutants from 
entering local water sources. The municipality should also invest 
in wastewater treatment facilities to manage and treat 
contaminants before they reach rivers and groundwater 
reserves. 

 

5. Engage the Community in Water Management: Community 
involvement is essential for the success of water management 
programs. Local residents should be encouraged to adopt water 
conservation practices and participate in the monitoring of water 
quality. Establishing forums and town hall meetings will provide a 
platform for residents to express concerns and contribute to 
decision-making processes. Public education campaigns can 
raise awareness about the importance of water conservation and 
the environmental impact of excessive water use. 

 

6. Foster Public-Private Partnerships (PPPs): Opol should 
consider developing public-private partnerships to access 
additional funding, expertise, and technology for upgrading the 
water supply system. By collaborating with private companies, 
the municipality can leverage innovative solutions for water 
treatment, distribution, and conservation, while also improving 
the financial sustainability of the water supply system. 

 

7. Strengthen Regulatory Frameworks: Local policies should be 
reviewed and updated to ensure they align with current 
environmental standards and growth projections. Stricter 
regulations on water extraction, waste management, and 
pollution prevention are necessary to protect local water 
resources. Regular infrastructure audits should be mandated to 
identify weaknesses and implement preventive maintenance 
before system failures occur. 
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