
© 2024 IJRAR November 2024, Volume 11, Issue 4             www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRARTH00270 International Journal of Research and Analytical Reviews (IJRAR) 540 
 

LEGAL ANALYSIS OF MARINE POLLUTION 

WITH SPECIAL REFERENCE TO ISSUES AND 

CHALLENGES FACED BY COCHIN REGION 
 

Ameena   Muhammed, Krishna Priya C P, Johnson David, Nayana Anil, Limira Vincent 

PG Students 

Department of Law 

 

ABSTRACT: Marine pollution is a combination of chemicals and trash, most of which comes from land 

sources and is washed or blown into the ocean. This pollution has a number of negative impacts on the 

environment, including: the destruction of coral reefs, the death of marine life, and the contamination of 

seafood. The Indian government has a number of laws and regulations in place to control marine pollution. 

However, these laws are often not enforced effectively. This is due to a number of factors, including: a lack 

of resources, corruption, and a lack of public awareness. This project will examine the legal framework for 

marine pollution control in India, with a special focus on the challenges faced by the Cochin region. The 

project will also explore possible solutions to these challenges. The findings of this project will be used to 

develop recommendations for improving the management of marine pollution in the Cochin region. 

  

CHAPTER 1  

 

1.1 INTRODUCTION  

 

Marine pollution is a global problem that has a significant impact on coastal communities. The Cochin region 

in India is no exception. The region is home to a major port and a number of industries, which generate a 

significant amount of pollution. This pollution has a number of negative impacts on the environment, 

including: the destruction of coral reefs, the death of marine life, and the contamination of seafood. The Indian 

government has a number of laws and regulations in place to control marine pollution. However, these laws 

are often not enforced effectively. This is due to a number of factors, including: a lack of resources, corruption, 

and a lack of public awareness. This project will examine the legal framework for marine pollution control in 

India, with a special focus on the challenges faced by the Cochin region. The project will also explore possible 

solutions to these challenges. The findings of this project will be used to develop recommendations for 

improving the management of marine pollution in the Cochin region. This introduction provides a more 

detailed overview of the topic and the scope of the project. It also discusses the challenges of marine pollution 

control in India and the potential impact of the project's findings. 

 

1.2 MEANING 

Marine pollution is a combination of chemicals and trash, most of which comes from land sources and is 

washed or blown into the ocean. This pollution results in damage to the environment, to the health of all 

organisms, and to economic structures worldwide, [National Geographic Society]1According to the United 

Nations Environment Programme (UNEP), marine pollution is "any alteration to the marine environment 

caused by the introduction of substances or energy, such as pollutants, that are harmful or potentially harmful 
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 https://education.nationalgeographic.org/resource/marine-pollution. 
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to living resources, human health, amenities, or other legitimate uses of the sea."2Marine pollution is a pressing 

global environmental issue that threatens the health of our oceans and coastal ecosystems. It encompasses 

various sources and types of contamination that adversely affect marine life and human well-being, often with 

long-lasting consequences. This essay explores key aspects of marine pollution with references to the 

challenges it poses and the need for effective mitigation. One significant source of marine pollution is the 

discharge of pollutants from land-based activities. Industrial effluents, agricultural runoff, and untreated 

sewage are major contributors, introducing chemicals, heavy metals, and nutrients into marine environments3. 

Such pollutants can lead to water quality degradation, harmful algal blooms, and the decline of aquatic 

biodiversity. Marine pollution also emanates from maritime activities, including shipping and navigation. Oil 

spills from vessel accidents pose severe threats to marine ecosystems and coastal communities4. Additionally, 

the discharge of ballast water containing invasive species can disrupt native habitats5.Plastic pollution has 

gained increasing attention due to its persistence in marine environments. Discarded plastics, including 

microplastics, can harm marine life through ingestion and entanglement6. Measures such as the UN's Basel 

Convention aim to address transboundary movement of hazardous waste, including plastic waste. To combat 

marine pollution, international agreements like the MARPOL Convention7 and regional initiatives are crucial. 

Strong enforcement of environmental laws and sustainable practices are essential to safeguard our oceans and 

coasts. Marine pollution is a global issue, affecting oceans and coastal ecosystems worldwide. Land-based 

sources, such as industrial discharges, agricultural runoff, and sewage, introduce pollutants like chemicals, 

heavy metals, and nutrients into marine environments8. These contaminants can harm water quality, trigger 

harmful algal blooms, and threaten marine biodiversity. 

Maritime activities, including shipping and navigation, also contribute to marine pollution. Ship accidents can 

lead to oil spills, causing extensive damage to marine ecosystems and coastal communities9. Ballast water 

discharge from vessels poses the risk of invasive species introduction10. 

Plastic pollution is another alarming concern. Discarded plastics, including microplastics, are ingested by 

marine life and can lead to entanglement, affecting species and ecosystems11. International agreements like 

the Basel Convention12address the transboundary movement of hazardous waste, including plastic waste. 

To combat marine pollution, international conventions like the MARPOL Convention are essential. Robust 

enforcement of environmental laws and the promotion of sustainable practices are critical to preserving the 

health of our oceans and coasts. 

 

 1.3 MARINE BIODIVERSITY AND POLLUTION 

Every year, vast quantities of waste and various contaminants find their way into the ocean. The sources of 

this pollution are diverse and widespread, with numerous pathways leading to its entry into marine ecosystems. 

This pollution takes different routes and has varied outcomes once it's in the ocean. The origins of this 

pollution are multifaceted. It originates from a multitude of sources, including human activities such as 

improper waste disposal, industrial discharges, and runoff from urban and agricultural areas. These pollutants 

enter the ocean through different mechanisms, like river systems, direct dumping, and atmospheric deposition. 

Once introduced into the marine environment, the fate of this pollution varies. Some debris is carried to our 

shorelines, brought in by the relentless ebb and flow of waves and tides. Other debris sinks to the ocean floor, 

settling in the depths. Marine creatures, sometimes confusing it for food, ingest some of the pollution, leading 
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to potential harm to the ecosystem. Additionally, pollution can accumulate in vast ocean gyres, forming 

floating garbage patches.  

These gyres, driven by ocean currents, trap and concentrate debris, creating significant environmental 

challenges. Furthermore, some forms of pollution stem from catastrophic events like oil spills, while others 

result from the gradual accumulation of pollutants from dispersed sources, such as the runoff of fertilizers 

from lawns and agricultural lands. In essence, the pollution that infiltrates the ocean is a complex and far-

reaching problem with diverse sources and consequences, impacting marine ecosystems and coastal 

communities worldwide. 

 

1.4 SIGNIFICANCE OF THE STUDY 

 

The significance of the study on the "Legal Analysis of Marine Pollution with Special Reference to Issues and 

Challenges Faced by the Cochin Region" is multifaceted and encompasses several crucial aspects: 

 

Environmental Conservation: The Cochin region is renowned for its rich marine ecosystems, and the study's 

findings will be instrumental in developing legal and policy measures that can contribute to the preservation 

and restoration of these fragile ecosystems. By addressing the legal challenges related to marine pollution, the 

study can potentially lead to a reduction in pollution incidents, thus safeguarding the region's biodiversity and 

environmental health. 

Sustainable Development: A well-preserved marine environment is integral to the sustainable development 

of the Cochin region. This study's recommendations can guide policymakers and stakeholders in fostering a 

balance between economic growth and environmental conservation. Sustainable development practices can 

help sustain the livelihoods of coastal communities, bolstering the regional economy. 

Legal Reforms: The research findings can shed light on inadequacies in the legal framework concerning 

marine pollution and propose evidence-based legal and policy reforms. These reforms can lead to stronger 

regulations, more effective enforcement, and improved coordination among authorities, resulting in better 

management of marine pollution incidents. 

Awareness and Engagement: By assessing public awareness and stakeholder engagement, the study can 

facilitate more informed and active participation in marine pollution mitigation efforts. Raising awareness 

among local communities, industries, and other stakeholders is crucial for the long-term success of any 

environmental conservation initiative. 

International Alignment: Understanding how the Cochin region's legal framework aligns with international 

agreements on marine pollution is vital in the context of global environmental responsibility. The study can 

help bridge gaps between regional regulations and international standards, promoting adherence to global 

conventions and enhancing India's commitment to addressing marine pollution. 

Best Practices Dissemination: The study's findings and recommendations can serve as a model for other 

regions grappling with similar challenges in marine pollution management. The research can potentially 

inspire and guide other coastal areas worldwide in their efforts to develop effective legal frameworks for 

marine pollution mitigation. 

Policy Impact: The research can directly influence policy decisions at the regional and national levels, serving 

as an evidence-based reference for policymakers, legislators, and governmental agencies when formulating 

and amending laws and regulations related to marine pollution. 

Academic Contribution: This study can add to the body of knowledge in environmental law and policy. The 

research can be a valuable resource for future academic studies and serve as a reference for scholars and 

researchers interested in marine pollution and environmental regulation. 

In conclusion, the significance of this study extends beyond the Cochin region, as its findings can have far-

reaching impacts on environmental conservation, legal reforms, and sustainable development not only in this 

specific region but also in coastal areas globally. It has the potential to be a catalyst for positive change and 

environmental stewardship. 

 

1.5 BACKGROUND TO THE STUDY 

 

India boasts a rich and diverse marine ecosystem, teeming with a multitude of species that sustain the 

livelihoods of coastal communities. The preservation of this ecosystem is of paramount importance. To this 

end, the United Nations Convention on the Law of the Sea (UNCLOS) serves as a pivotal international 

agreement, delineating a legal framework for all marine and maritime activities. 
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In conjunction with UNCLOS, the Maritime Zones of India Act of 1976 empowers the Indian government to 

institute measures for safeguarding the marine environment. A pivotal instrument in this endeavor is the Coast 

Guard Act of 1978, which establishes and regulates an Armed Force responsible for securing India's maritime 

zones. The Coast Guard's mission extends beyond national security to encompass the protection of maritime 

and broader national interests within these zones, with a specific focus on conserving the maritime 

environment and controlling marine pollution. 

In recognition of its role in environmental protection, the Indian Coast Guard (ICG) was officially designated 

as the Central Coordinating Authority for responding to oil spills in the Maritime Zones of India in 1986. 

Additionally, under the provisions of the Merchant Shipping Act of 1958, Coast Guard officers possess the 

authority to take necessary actions against those responsible for pollution incidents. 

The management of oil spill responses necessitates the coordination of various governmental departments and 

agencies. Consequently, a comprehensive national contingency plan has been developed to address potential 

emergencies. This plan, known as the National Oil-spill Disaster Contingency Plan (NOSDCP), received 

governmental approval in 1993. It clearly delineates the functional responsibilities of numerous ministries and 

departments with regards to oil spill responses within the Maritime Zones of India. These responsibilities 

extend to port authorities for managing oil spills within port limits and oil handling agencies for spills 

occurring within 500 meters of oil handling installations. Coastal states and union territories are entrusted with 

shoreline clean-up duties in instances where oil spills reach the shoreline and pose a threat to its integrity. 

The Indian Coast Guard is deeply committed to its role in mitigating marine pollution. Regular pollution 

response exercises, seminars, and workshops are organized for stakeholders and oil agencies to raise 

awareness about marine pollution issues and to continually validate various contingency plans. The Coast 

Guard has positioned itself as the primary responder to oil spills in Indian waters, equipped with the capability 

to spring into action promptly and effectively to avert environmental harm in the event of marine oil spills. 

 

1.6 STATEMENT TO THE PROBLEM 

 

The problem at hand is twofold. Firstly, marine pollution poses a grave threat to the fragile marine ecosystems 

in the Cochin region, including coral reefs, mangroves, and biodiversity-rich coastal areas. Secondly, the 

region grapples with a multitude of legal, administrative, and enforcement challenges in addressing and 

preventing marine pollution. The core issues and challenges can be outlined as follows: 

1)   Inadequate Legal Framework: 

⮚ Lack of comprehensive and updated legislation tailored to address emerging forms of marine pollution. 

⮚ Inconsistent enforcement and compliance mechanisms. 

⮚ Ambiguities in jurisdiction and coordination among multiple agencies involved in coastal and maritime 

regulation. 

2)   Limited Resource and Infrastructure: 

Insufficient resources for monitoring, early detection, and rapid response to marine pollution incidents. 

Inadequate facilities for the safe disposal of hazardous waste and contaminated materials. 

3)  Environmental Impact Assessment: 

⮚ The absence of stringent environmental impact assessment (EIA) procedures for coastal development 

projects. 

⮚ Incomplete understanding of the long-term ecological impacts of pollution in the region. 

4)  Stakeholder Engagement: 

⮚ Limited engagement and awareness among local communities, industries, and other stakeholders. 

⮚ Need for a coordinated effort to involve stakeholders in pollution prevention and mitigation. 

5)  Global and Regional Commitments: 

⮚ Ensuring alignment with international agreements and conventions on marine pollution and their effective 

implementation at the regional level. 
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1.7 OBJECTIVES OF THE STUDY 

 

The primary objectives of this research are: 

1.  To examine the various sources and types of marine pollution affecting the coastal region of Cochin Port. 

2.  To identify the emerging issues and challenges faced by the Cochin Port coastal region in relation to marine 

pollution. 

3.  To analyse the existing national and international legal frameworks and regulations addressing marine 

pollution. 

4.  To assess the effectiveness of current legal measures in combating marine pollution in the Cochin Port 

coastal region. 

5.  To propose recommendations and potential legal remedies to address the identified challenges and improve 

the situation. 

 

1.8 RESEARCH QUESTION 

 

What are the legal implications and challenges associated with marine pollution in the Cochin region, and how 

do they impact environmental protection and sustainable development in the area? 

 

1.9 HYPOTHESIS OF THE STUDY 

    The current study is to be guided by mainly two research questions: 

1.The effectiveness of the existing legal framework in the Cochin region in addressing and preventing various 

forms of marine pollution is seen to be inconsistent 

2. The legal, administrative, and enforcement challenges are faced by the Cochin region in mitigating marine 

pollution, and these challenges are addressed through legal and policy reforms, considering the region's unique 

maritime and environmental context but have not been practically implemented all the time 

1.10 RESEARCH METHODOLOGY 

The research methodology for this study is empirically driven, employing a mixed-method approach that 

integrates qualitative and quantitative data collection methods. The empirical analysis focuses on a 

comprehensive examination of the legal aspects of marine pollution in the Cochin region. Data will be 

collected through legal document analysis, case studies, interviews with key stakeholders, and surveys. Legal 

documents, including national and international laws, treaties, and regional agreements, will be empirically 

analyzed to identify gaps and inconsistencies in the legal framework. Case studies will provide empirical 

insights into specific marine pollution incidents, allowing for an in-depth exploration of their causes, 

responses, and legal implications. Stakeholder interviews will capture empirical perspectives, experiences, 

and recommendations, while surveys will provide quantitative data on public awareness and perceptions. The 

research aims to offer evidence-based insights and recommendations to address the legal challenges of marine 

pollution in the Cochin region. 

1.11 RESEARCH DESIGN 

There are various research techniques that can be employed to conduct research studies. Each of these 

techniques has knowledge theory and philosophical foundations. Qualitative and quantitative approaches are 

sometimes not adequate to offer a comprehensive examination of a phenomenon. The current study was based 

on a mixed methods design. The data were examined using qualitative and quantitative methods. A quasi-

experimental design was also employed to 

determine whether the marine pollution in cochin region has an impact and, if so, how the impacts are 

exhibited. The mixed-methods design was appropriate because it suits a comprehensive examination of the 

marine pollution in the cochin region 

1.12 SCOPE AND LIMITATIONS 

The research's scope is limited to the coastal region of Cochin Port, focusing on marine pollution issues and 

their legal implications. While the study will cover various sources and types of marine pollution, it will not 

include broader aspects such as climate change effects or deep-sea pollution. The findings and 

recommendations will be specific to the Cochin Port coastal region and may not be directly applicable to other 

regions. The methodology employed in this research ensures a comprehensive analysis of marine pollution in 

the Cochin Port coastal region from a legal perspective. By combining primary and secondary data, the study 

aims to provide valuable insights into the emerging issues and challenges faced by the area, contributing to 

the development of effective strategies and legal remedies to address marine pollution in the region. 
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 1.13 REVIEW OF LITERATURE 

Marine pollution poses a significant threat to the health of the world's oceans and coastal ecosystems. This 

review of the literature examines key works that shed light on the sources, effects, and legal frameworks for 

addressing marine pollution. 

Marine pollution is a complex issue with diverse sources, including oil spills, ship ballast water discharge, 

plastic debris, and chemical contaminants. 1.) Hester, R. E., & Harrison, R. M. (2012). Marine Pollution: 

Sources, Fate, and Effects 13 provide a comprehensive overview of these pollution sources and their 

environmental impacts, setting the stage for a deeper exploration of legal solutions. 

International regulation plays a crucial role in addressing marine pollution.2.) Klein, K. N., & Nichols, R. S. 

(2008). International Regulation of Marine Pollution 14delve into the various international conventions and 

treaties that govern this issue. They offer a legal analysis of these frameworks, examining their effectiveness 

in curbing pollution. 

Oil pollution, in particular, remains a significant concern.3.) Soliman, Hassan. (2016). Oil Pollution and 

International Marine Environmental Law: The Regulatory Framework for the Prevention of Marine Oil 

Pollution 15 focuses on the legal mechanisms for preventing marine oil pollution, emphasizing the role of 

conventions like MARPOL. This work highlights the importance of international cooperation in mitigating 

oil-related pollution. 

4)Lee, Seok woo. (2017). Marine Pollution Control: Legal and Managerial Frameworks 16 explores the legal 

and managerial aspects of controlling marine pollution. The author emphasizes the responsibilities of 

governments and industries in enforcing pollution control measures. This perspective highlights the need for 

comprehensive legal frameworks that hold all stakeholders accountable. 

The human health dimension of marine pollution is a critical concern. 5.) Botana, Luis M., & Botana, 

Yasmine. (2018). Marine Pollution and Human Health 17investigate the impact of marine pollution on 

human health. They discuss legal measures aimed at safeguarding public health in the context of marine 

pollution incidents. 

Specific conventions and agreements also come under scrutiny.6.) Oral, Nilufer. (2015). Legal Aspects of 

Implementing the International Convention for the Control and Management of Ships' Ballast Water and 

Sediments 18 provides an in-depth legal analysis of the Ballast Water Management Convention, shedding light 

on its implications for controlling marine pollution. The examination of such conventions contributes to a 

better understanding of their effectiveness. 

The intersection of marine pollution and the United Nations Convention on the Law of the Sea is explored by 

7.) Oral, Nilufer, & Monaco, Andre. (2016). Marine Pollution and the Law of the Sea  19. This work offers 

insights into the legal challenges and solutions associated with marine pollution in the context of this 

overarching framework. 

While primarily focused on offshore wind energy 8.), McEwen, Mary Lou, & Zillman, Donald N. (2018). 

Legal and Policy Frameworks for Offshore Wind Energy: A Comparative Analysis 20 discuss the legal 

frameworks regulating offshore activities and their potential impacts on marine pollution. This perspective 

underscores the importance of considering pollution in conjunction with other marine activities. In Southeast 

Asia, 9.) Nong, Hong. (2018). Legal Responses to Marine Pollution in Southeast Asia: A Comparative 

Analysis 21 conducts a comparative analysis of legal responses to marine pollution. This regional focus 

                                           
13
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14
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 Nong, Hong. (2018). Legal Responses to Marine Pollution in Southeast Asia: A Comparative Analysis (1st ed.). Routledge.16,11-

18 



© 2024 IJRAR November 2024, Volume 11, Issue 4             www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRARTH00270 International Journal of Research and Analytical Reviews (IJRAR) 546 
 

highlights the diversity of approaches to combatting pollution and the role of regional cooperation in 

addressing this issue. 

10.) Owen, Daniel. (2017). Marine Pollution and International Law: A Comprehensive Survey 22 provides 

a comprehensive survey of international legal frameworks and principles related to marine pollution. This 

resource is valuable for gaining a holistic understanding of the legal landscape governing this critical issue.  

11.) Leary, David. (2012). Marine Pollution and the Law of the Sea: Taking Stock and Moving Forward 23 

evaluates the progress and future directions of marine pollution regulation within the framework of the Law 

of the Sea. This analysis is crucial for assessing the effectiveness of existing legal instruments and identifying 

areas for improvement. 

The Arctic region presents unique challenges in terms of marine pollution.12.) McDorman, Ted L., & 

Lalonde, Suzanne. (2019). Legal and Environmental Considerations for Offshore Energy Development in 

the Arctic 24 examine the legal and environmental considerations of offshore energy development in this 

fragile ecosystem, with a focus on mitigating potential pollution. 

Environmental impact assessments (EIAs) play a vital role in preventing marine pollution.13.) Liu, Nengye, 

Couzens, Ed, & Faure, Michael. (2017). Environmental Impact Assessment in the Arctic: A Critical 

Overview of Regulatory Regimes 25 offer insights into the role of EIAs in the Arctic region, emphasizing their 

importance in safeguarding marine environments. 

Finally, 14.) Shaw, Sabrina, & Morgera, Elisa. (2019). Legal Instruments to Address Marine Litter 

Pollution 26 explore legal instruments aimed at addressing marine litter pollution, a pervasive issue with global 

ramifications. Their work contributes to the understanding of legal approaches to combatting marine debris. 

When we move on towards the Indian context of reviews, it consists of various works of research of the 

polluted water bodies in India. 

India's coastal regions face a myriad of pollution sources, including industrial discharges, untreated sewage, 

shipping operations, and coastal development.15.) A study by Singh, G., Sivakumar, K., & Raman, A. V. 

(2019). "Marine Pollution in India: Sources, Impacts, and Mitigation Strategies.27 assesses these sources, 

their levels, and the ecological consequences of marine pollution along the Indian coastline. The study 

underscores the urgent need for comprehensive pollution control measures in India. 

India has instituted a legal framework to address marine pollution issues. The Coastal Regulation Zone (CRZ) 

notification, established under the Environmental Protection Act (1986), regulates coastal development and 

pollution control in coastal areas.   

16.) Krishnan, M. S. (2015). "Legal Framework for Marine Pollution Control in India: A Case Study of 

the Coastal Regulation Zone Notification.28 provides a legal analysis of the CRZ notification, examining its 

effectiveness in mitigating pollution. 

India's significant maritime trade and oil transportation activities increase the risk of oil spills in its waters. 

The legal implications of oil spill incidents are discussed in a paper by 17.) Murthy, S. (2017). "Oil Spills in 

Indian Waters: Legal Implications and Remedies." 29. The study delves into the liability regime, 

compensation mechanisms, and challenges associated with addressing oil spills, drawing insights from notable 

incidents. 

India boasts diverse marine biodiversity, including coral reefs and endangered species.18.) Bansal, S., & 

Sivakumar, K. (2016). "Marine Biodiversity Conservation in India: Legal Aspects and Challenges." 
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Environmental Policy and Law 30 explore the legal frameworks governing marine biodiversity conservation 

and the significance of marine protected areas in safeguarding fragile ecosystems. 

Legal remedies are essential for addressing marine pollution incidents.19.) Dutta, S. (2018). "Litigation on 

Marine Pollution in India: An Analysis of Case Studies." Journal of Environmental Law and Practice  31 

presents case studies of litigation related to marine pollution in India, analysing landmark cases and their 

outcomes. This analysis sheds light on the role of Indian courts in enforcing environmental laws. 

The challenges associated with regulating marine pollution in India are examined in a comprehensive review 

by   20.) Kumar, A., & Chandramohan, P. (2020). "Challenges in Regulating Marine Pollution in India: 

A Review." Marine Policy 32. The authors emphasize the necessity for stronger enforcement mechanisms, 

heightened public awareness, and increased international cooperation to effectively address this critical issue. 

 

CHAPTER 2 

2.1 INTRODUCTION: MARINE POLLUTION AND COASTAL DEGRADATION 

The pollution of the marine environment presents a grave threat, not only to marine life but also to the entire 

planet's plant and animal species. It disrupts the delicate ecological balance of the oceans and compromises 

the utility of water in numerous ways. Aquatic habitats are decimated, resulting in significant issues for the 

fishing industry. The discharge of sewage and industrial waste into the sea degrades the water quality, making 

it unsuitable for aquatic life. Pollution profoundly impacts bays, estuaries, and coastal lagoons, which serve 

as crucial nurseries for the reproduction of eggs and the early stages of fish. Moreover, the presence of 

pathogenic bacteria in raw sewage poses a severe risk to human health, potentially causing diseases such as 

typhoid and hepatitis. 

The coastal zone of the ocean is the region most heavily hit by man-induced changes. The open sea, however, 

may also become polluted by wind transporting materials from continents, by ocean surface circulation or 

bottom transport from polluted coastal zones or by the deliberate or accidental dumping of materials from 

ships. 

India has a 6,000 km long coast line and an extensive continental shelf. Vast brackish water areas also exist 

comprising estuaries, inland bays, lakes, back waters along the coasts, swamps, and tidal pools. All these areas 

have great food producing potentialities. Rivers flowing through the country add huge quantities of fresh water 

to the seas around. About 1.4 million tons of fish is harvested per year from the sea and efforts are being made 

to increase it.33 Kerala, which is one of India’s top producers of fish, is also home to more than a million 

people whose livelihood depend on fishery. With sharp decline in fish output and degradation in quality of 

fish, not to mention the harmful impacts the coastal towns recently faced owing to rising pollution, the 

government and people decided to act. Under the campaign of Suchitwa Sagaram which translates to Clean 

Sea, in English, they decided to bring back plastic waste from the waterbodies aiming for a cleaner 

environment. “So far, they have removed 10 tonnes of plastic bags and plastic bottles and 15 tonnes of 

discarded nets, plastic ropes and other plastic items from the sea,” Johnson Premkumar, programme officer 

for training under the initiative was quoted by UN website. “Even though it is a small group of fishermen, 

they have freed the sea from 25 tonnes of plastic waste,” he added.34 

The Central Marine Fisheries Research Institute (CMFRI) has taken the ‘art route’ to create awareness among 

the public on coastal pollution. As part of its Swacch Bharat initiatives, the CMFRI has put up an art 

installation titled ‘fish cemetery’ at Fort Kochi here. The installation, which covers an area of 2,500 sqft, was 

created in association with the Cochin Shipyard. The installation will be inaugurated by Kochi Mayor Soumini 

Jain at 6.30 pm on Saturday. “The fish cemetery is a warning against dumping of plastics into water resources 
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and the sea,” said CMFRI-Head of Fishery Environmental and Management Division principal scientist Dr V 

Kripa. “Plastic has become one of the biggest threats to aquatic ecosystems and their resources. It is estimated 

that about seven billion tonnes of plastic are dumped into the ocean every year. Studies by the CMFRI indicate 

that plastic has been damaging near-shore habitats that serve as breeding/feeding grounds for several 

commercially important fishes,” she said. “Sea birds and small fish varieties like anchovy and sardine feed on 

small pieces of plastic. 

Large plastic sheets have been found in the stomach of mackerel, tuna, queen fish, ribbon fish and whale, 

which clearly indicates that plastic has entered our marine food chain,” she said. The installation was created 

by artists Manoj Brahmamangalam and Pramod Gopalakrishnanan.35 

The coastline serves as a unique interface between two vastly different ecosystems: the ocean and the land. 

It's a zone where the characteristics of aquatic and terrestrial ecosystems converge, creating a rich and complex 

environment. This ecological corridor not only supports a diverse range of life but also plays a crucial role in 

sustaining our economy, providing livelihoods for millions of people. Given its ecological significance and 

economic importance, it is imperative that we pay special attention to its conservation. However, the delicate 

balance of this coastal ecosystem is being disrupted by a pervasive and insidious contaminant: plastic litter. 

The presence of plastic litter along the coast serves as a distressing indicator of pollution, particularly in this 

ecologically sensitive region. Plastic pollution not only mars the natural beauty of the coastline but also poses 

a significant threat to the health of both terrestrial and marine life. Quantifying the extent of plastic litter in 

these coastal areas provides us with valuable insights. It offers a window into the rate at which plastic waste 

originating from the land is finding its way into the ocean, where it can accumulate and form marine debris. 

This is a pressing global concern as plastics in the ocean have wide-reaching and long-lasting environmental 

impacts, including harming marine creatures and ecosystems, disrupting food chains, and even entering our 

food supply. Around the world, individuals, organizations, and governments have expressed growing concern 

about the escalating problem of plastics in our oceans36. This study is a vital effort to amass compelling 

evidence that strengthens the argument for reducing plastic usage and enhancing plastic waste recovery. By 

doing so, we can take proactive steps to prevent plastic pollution, protect our coastlines, and safeguard the 

diverse life that depends on this critical interface between land and sea. It's not just a matter of environmental 

conservation; it's about rewriting our practices and policies to ensure a more sustainable and harmonious 

coexistence with these invaluable coastal ecosystems. Kerala the southernmost State in India lies on the south 

western coast of Indian peninsula. It is a strip of land sandwiched between Western Ghats on the east and 

Arabian Sea on the west. Kerala has a coastline of 588 km which is spread across 9 districts out of 14 districts 

namely Thiruvananthapuram, Kollam, Alappuzha, Ernakulam, Thrissur, Malappuram, Kozhikode, Kannur 

and Kasaragod. The study used geographically distributed samples at a regular interval of 10 kilometre along 

the coast of Kerala. At each sample site a sample plot of 1m width was chosen between shore line and first 

line of vegetation. 59 sites across 9 districts were covered during the period January to May, 2019. Collected 

plastic litter samples are sorted on the basis of Government of India rules governing their management and 

later on the basis of their utility and type of plastic. District wise average plastic litter indices were developed 

in terms of number of plastic litter pieces per square meter and weight of plastic litter per square meter. The 

study finds that state average plastic litter index for Kerala coast is 1.66 number of plastic pieces per square 

metre and 10.31grams of plastic litter per square metre. Total number of plastic litters along Kerala Coast is 

estimated at 17,00,32,429 pieces and total weight of plastic litter is estimated at 1057.45 tonnes.37 

Unsustainable fishing practices, such as the indiscriminate use of toxic substances and explosive devices 

generating loud blasts, pose a grave risk to the stability and health of the marine ecosystem. These activities 

can result in severe contamination and poisoning of the water, endangering the lives of fish, algae, and various 

marine organisms. The repercussions of such practices extend to the shores, where deceased marine life is 

washed ashore, contributing to the pollution of our pristine sandy beaches.  

Sand mining has become an anti- environmental practice. Sand has become a very important mineral for the 

expansion of society. Not only it is used for manufacturing glass but more so far making concrete, filling roads 

and for the construction industry in general. Sand mining is a direct cause of erosion and also impacts the local 

wild life. For example, sea turtles depend, on sandy beaches for their nesting. As a result of erosion, the 
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beaches will be engulfed by the sea. Thus, beaches become shorter and adversely affect a coastal 

environment38 

Burying of dead pet and domestic animals in the sandy beaches is a common practice found in Kerala. Burying 

of the dead animals on the beach is easy compared with the dry or wet land. It is a major problem which 

hinders coastal conservation. 

The buried animals will come out with the waves and tides and will lead to contamination of water, soi land 

air. Dumping the poultry and butchery wastes in the sea water or the coast is found in several coastal areas. It 

is a severe issue which makes the land, water and air polluted. The sea wastes in the sea are washed back into 

the beaches and make a severe problem to coastal life. Even though the literacy rate of Kerala is high, urinating 

and excreting human waste on the shore, coastal land constitutes a major issue to the coastal environment. 

This practice will degrade the dignity of a human being, society and the reputation of the sovereign nation. 

Unscientific construction of building and infrastructure on coastal area violating the Coastal Regulatory Zone 

Act (CRZ) is a major challenge to the sustainability of the coastal area. This may affect the coastal eco- 

systems as well as the natural environment. Certain coastal animals, plants or biodiversity may be reduced 

and got extinct by such construction39 

2.2 FACTORS AFFECTING THE MARINE BIODIVERSITY 

1) Habitat destruction and degradation: The Kochi coastal area is home to a variety of marine habitats, 

including coral reefs, seagrass beds, and mangrove forests. These habitats are important for the survival of 

many marine species. However, habitat destruction and degradation are major threats to these habitats. Habitat 

destruction can be caused by a number of factors, including coastal development, dredging, and pollution. 

Habitat degradation can be caused by factors such as pollution, overfishing, and climate change.40 

some specific examples of habitat destruction and degradation in the Kochi coastal area include: 

⮚ The construction of new ports and other coastal infrastructure, which can destroy coral reefs, seagrass 

beds, and mangrove forests. 

⮚ Dredging of shipping channels and harbours, which can also destroy marine habitats and release sediment 

that can pollute the water. 

⮚ Pollution from sewage, industrial waste, and agricultural runoff, which can degrade marine habitats and 

make them less suitable for marine life. 

  2) Overfishing: Overfishing is another major threat to marine biodiversity in the Kochi coastal area. 

Overfishing can lead to the depletion of fish stocks and the disruption of marine ecosystems.41 

Overfishing is another major threat to marine biodiversity in the Kochi coastal area. Overfishing can lead to 

the depletion of fish stocks and the disruption of marine ecosystems. 

Some specific examples of overfishing in the Kochi coastal area include: 

⮚ The use of destructive fishing practices, such as dynamite fishing and bottom trawling. 

⮚ Fishing during spawning seasons, which can prevent fish from reproducing and rebuilding their 

populations. 

⮚ Fishing beyond sustainable levels, which can lead to the collapse of fish stocks. 
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Pollution: Pollution is a major problem in the Kochi coastal area. Pollution can come from a variety of sources, 

including sewage, industrial waste, and agricultural runoff. Pollution can have a number of harmful effects on 

marine life, including poisoning, habitat destruction, and disease42. 

Pollution is a major problem in the Kochi coastal area. Pollution can come from a variety of sources, including 

sewage, industrial waste, and agricultural runoff. Pollution can have a number of harmful effects on marine 

life, including poisoning, habitat destruction, and disease. 

Some specific examples of pollution in the Kochi coastal area include: 

⮚ Sewage from coastal cities and towns, which can contain harmful bacteria and viruses. 

⮚ Industrial waste from factories and other businesses, which can contain toxic chemicals and heavy metals. 

⮚ Agricultural runoff from farms, which can contain fertilizers and pesticides. 

Climate change: Climate change is also affecting marine biodiversity in the Kochi coastal area. Climate 

change can lead to sea level rise, ocean acidification, and changes in water temperature. These changes can 

have a number of harmful effects on marine life, including displacement, disease, and death.43 

Climate change is also affecting marine biodiversity in the Kochi coastal area. Climate change can lead to sea 

level rise, ocean acidification, and changes in water temperature. These changes can have a number of harmful 

effects on marine life, including displacement, disease, and death. 

Some specific examples of the impacts of climate change on marine biodiversity in the Kochi coastal area 

include: 

⮚ Sea level rise, which can inundate coastal habitats and displace marine life. 

⮚ Ocean acidification, which can make it more difficult for marine organisms to build shells and skeletons. 

⮚ Changes in water temperature, which can disrupt marine ecosystems and make it more difficult for marine 

life to survive. 

 

2.3 LEGAL CONTROL OF MARINE POLLUTION 

The regulation of sea pollution necessitates a comprehensive approach that not only addresses direct 

discharges into the sea but also considers the indirect pathways through other environmental mediums like 

inland water and the atmosphere. This highlights that marine pollution control laws are just one facet of 

broader environmental protection legislation. 

Efficient and robust management of marine pollution requires concerted actions from all nations across the 

globe. If a single coastal state engages in irresponsible practices that result in sea pollution, it can have far-

reaching international consequences. Therefore, national endeavours must align with international cooperative 

efforts to yield meaningful results in our collective mission to curb marine pollution. 

The main legal frameworks for marine pollution prevention and control in Kerala are: 

⮚ The Water (Prevention and Control of Pollution) Act, 1974 (WPCA): The WPCA is a comprehensive 

law that aims to prevent and control water pollution, including marine pollution. It empowers the Central and 

State Pollution Control Boards to establish and enforce effluent standards for discharges into water bodies, 

including the ocean. The WPCA also provides for the constitution of River Basin Commissions to coordinate 

pollution control efforts in interstate river basins.44 

⮚ The Air (Prevention and Control of Pollution) Act, 1981 (APCA): The APCA is a comprehensive law 

that aims to prevent and control air pollution, including marine air pollution from land-based sources. It 

empowers the Central and State Pollution Control Boards to establish and enforce emission standards for air 
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pollutants from industries and other sources. The APCA also provides for the constitution of Air Quality 

Management Councils to coordinate air pollution control efforts in specified areas.45 

⮚ The Environment (Protection) Act, 1986 (EPA): The EPA is a comprehensive law that aims to protect 

the environment, including the marine environment. It empowers the Central Government to notify rules and 

regulations for the protection and improvement of the environment. The EPA also provides for the 

establishment of the National Environment Tribunal to adjudicate disputes arising out of the implementation 

of environmental laws.46 

⮚ The Coastal Regulation Zone Notification, 2011 (CRZ Notification): The CRZ Notification is a 

regulation issued under the EPA that regulates development in coastal areas. It aims to protect coastal 

ecosystems from pollution and other threats. The CRZ Notification divides the coastal zone into four 

categories, each with its own set of restrictions on development.47 

 

Important international conventions on marine pollution: 

⮚ The United Nations Convention on the Law of the Sea (UNCLOS): UNCLOS is a comprehensive 

treaty that establishes a legal framework for all aspects of ocean use and management, including marine 

pollution prevention and control. India is a party to UNCLOS.48 

⮚ The International Convention for the Prevention of Pollution from Ships (MARPOL): MARPOL is 

a treaty that aims to minimize pollution from ships. It includes provisions on the disposal of oil, sewage, and 

other waste from ships. India is a party to MARPOL.49 

⮚ The London Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other 

Matter (London Convention): The London Convention is a treaty that prohibits the dumping of certain 

hazardous wastes into the ocean. India is a party to the London Convention.50 

⮚ The Convention on the Prevention of Marine Pollution from Land-Based Sources (LBS Protocol) 

The LBS Protocol is a treaty that aims to reduce pollution of the marine environment from land-based sources. 

India is a party to the LBS Protocol.51 

 

The legal frameworks and conventions listed above are being used to protect marine ecosystems in 

Kerala in a number of ways. For example: 

 The Kerala State Pollution Control Board (KSPCB) uses the WPCA and APCA to set and enforce effluent 

and emission standards for industrial and sewage discharges into the ocean. The KSPCB also uses the EPA to 

regulate development in coastal areas and to protect marine ecosystems from pollution.52 

 India's implementation of international conventions such as MARPOL and the London Convention helps to 

reduce pollution of the marine environment from ships and land-based sources, respectively. 
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Challenges in enforcing marine pollution laws and regulations in Kerala 

There are a number of challenges in enforcing marine pollution laws and regulations in Kerala, including: 

⮚ The vastness of the coastline and the difficulty of monitoring and enforcing compliance over such a large 

area. 

⮚ The lack of resources and manpower for enforcement agencies. 

⮚ The lack of public awareness about marine pollution and the importance of protecting the marine 

environment. 

 

CONCLUSION 

The legal frameworks and conventions in place for marine pollution prevention and control in Kerala are 

comprehensive. However, there are a number of challenges in enforcing these laws and regulations. It is 

important to address these challenges in order to protect the marine environment in Kerala and beyond. 

 

 CHAPTER 3 

      

  3.1 RESEARCH QUESTIONS AND RESPONSES 

 

 

 

                                 

                                       

 

 

 

 

 

 

 

 

 

figure 1: cochin industries and regulatory authority 

 

 

 

 

 

 

 

                                             

 

                                       

 

 

 

                          

 

 

figure2: legal responsibility  
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figure 3: public awareness 

 

                                      

                                           

 

                               

 

 

 

 

 

 

     

 

 

 

figure 4: polluters pay principle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

figure 5: cochin economic activities 
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figure 6: restoration of damaged coastal region 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

figure 7: affecting marine biodiversity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

figure 8: waste management system 
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figure 9: role of kspcb 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

figure 10: legal measure 

 

 

3.2 RESEARCH REPORT ANALYSIS 

The pie chart data representing the research questions responses are shown in the above five pages. These 

pages contain the accurate responses among KSPCB officials, media personnel, advocates, a few political 

personnel and also some common citizens of the nation. Most people among them were kind enough to provide 

their opinions regarding this research subject and some also conveyed these to me personally. The questions 

asked are not in a complicated sense as they are made in a simple sense so that people who read them can 

easily understand them and convey their opinions accurately. The above responses helped me understand the 

opinions of people from various sectors of the society.  

 

While analysing the first question, Does the Collaborative efforts between Cochin's industries and regulatory 

authorities can effectively address marine pollution? 47.1% of them said strongly agree, 35.3% said agree, 

17.6 replied “neutral”. 

While analyzing the second question, Does the Legal responsibility for marine pollution rests primarily on 

corporations and industries? 48.5% of them said “agree”, 18.2% said “strongly agree”, 15.2% replied 

“neutral”, and 18.2% of them replied it as being “disagree”. 

 While analyzing the third question, public awareness plays a crucial role in curbing marine pollution through 

responsible waste disposal? 63.6%of them said “strongly agree”, 30.3% said “agree”, and 6.1% of them replied 

it as being “neutral” 

 While analyzing the fourth question, the "polluter pays" principle encourages those responsible for pollution 

to bear the financial burden? 45.5% of them said “strongly agree”, 30.3%% said “agree”, 21.2%% replied 

“neutral”, however 3% of them replied it as being “disagree”. 

 While analyzing the fifth question, Cochin’s economic activities have contributed to an increase in marine 

pollution? Most of them said “32.4%” strongly agree,26.3% said neutral,35.3% agreed and the rest 6% 

disagreed.   
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While analyzing the sixth question, Restoration of damaged coastal ecosystems in Cochin is critical to 

combatting marine pollution effects? 30.3% of them said “strongly agree”, 9.1% said “Neutral”, 57.6% replied 

“agree”, however 3% of them replied it as being “disagree”.  

While analyzing the seventh question? Cochin's marine biodiversity has suffered due to pollution, affecting 

the local ecosystem balance.;? 50% of them said “strongly agree”, 35.3% said “strongly agree”, 8.8% replied 

“neutral”, however few of them replied it as being “strongly disagree and disagree”. 

 While analyzing the eighth question, In the Cochin region, waste management infrastructure needs 

improvement to address marine pollution? Where 67.6 of them Strongly disagree”, 29.4% of them said 

“agree”, a few replied “Neutral”,  

 While analyzing the ninth question, KSPCB has the necessary authority and resources to monitor and control 

marine pollution effectively. 47.1% of them said “agree”, however 35.3% said “strongly agree”, 11.8% replied 

“Neutral”, however a few replied disagree. 

While analyzing the tenth and final question; The legal measures in Kochi align with national and international 

standards for marine pollution control, 9.4% said strongly agree, 34.4% said neutral, 21.9% however disagreed 

and 31.3% seem to be just agreeing where the rest few of them responded being strongly disagree. 

 

3.3 CASE STUDY METHOD 

 

3.3.1. Alappuzha-Thanneermukkom sector of the Vembanad lake 

 

Alarming levels of plastic in Kochi backwaters: Study Report says 4,276 tons of plastic garbage present 

in 76.5 sq. km area. 

A research study conducted by the scientists of Kerala University of Fisheries and Ocean Studies (Kufos) in 

the Vembanad lake and coastal belts of Kochi reveals 

the presence of heavy loads of microplastic litters in 

the bottom sediments.   

In the 76.5 sq. km area of Alappuzha-

Thanneermukkom sector of Vembanad, the study 

reports the presence of 4,276 tonnes of plastic 

garbage in the bottom sediments which work out to 

55.9 tonnes per sq. km area, according to Dr A 

Ramachandran, vice-chancellor of Kufos. Another 

alarming finding of the study is the sharp depth 

shrinkage of the lake from 8 to 9 metres depth in 

1930’s to the present 1.6 to 4.5 metres, said Ramachandran. The decreasing trend in the lake’s depth profile 

is largely from siltation and unless urgent interventions are made to reverse the trend, the southern part of the 

lake is likely to disappear in one or two decades, he said. The study was conducted as part of the university’s 

year-long campaign on plastic-free Kochi waters under the Swachhata hi Seva programme of the Government 

of India, he said. The activities, under the ‘Swachhata hi Seva’ will culminate in an awareness meet at Marine 

Drive, here, on Wednesday noon. Results of Kufos research findings on plastic pollution and an overall 

deterioration in the conditions of Vembanad lake will be presented to the general public in this meeting. 

Ramachandran said Kufos has already initiated detailed investigations through the Centre for Aquatic 

Resource Management and Conservation, working under the university, on the long-term changes of 

Vembanad lake which is a Ramsar site. (A Ramsar site is a wetland ecosystem designated to be of international 

importance under the Ramsar Convention. The Convention on Wetlands, known as the Ramsar Convention, 

is an intergovernmental environmental treaty established in 1971 by UNESCO, which came into force in 

1975). The Vice-Chancellor said the university has plans to undertake long-term clean-up campaigns of Kochi 

waters through public participation. Hoardings depicting the danger associated with casual disposal of plastic 

items will be kept at each 500 m distance of the Marine Drive walk-way, urging the public to dispose of plastic 

items only in the bins kept at several points along the pathway by the university in collaboration with any 

corporate sector willing to participate in this.53 
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3.3.2 Vembanad lake 

Heavy metal contamination high in Vembanad lake, fishlings: 

The fishlings in the Cochin estuary and 

Vembanad lake system are 'contaminated' by 

heavy metals including copper, zinc and lead 

according to studies conducted by researchers 

from Cochin University of Science & Technology 

(Cusat).Also, the study, ‘Hydrochemistry of 

Vembanad backwater with special reference to 

pollution problems and its management measures’ 

found the presence of emerging pollutants such as 

benzyl benzoate, cyclic octaatomicsulphur, 

benzenepropanoic acid, cyclonasiloxane and 

cycloheptasiloxane in Vembanad Lake. These 

compounds are mainly used in pharmaceuticals, 

as preservatives, fungicides, insecticides in the treatment of certain skin diseases, in cosmetic products such 

as perfumes, bath gels, detergent powders, liquid detergents, fabric softeners, soaps and also in skin care and 

cosmetic products. “Scientific information about these emerging pollutants i.e., its sources and effects on 

aquatic organisms is still lacking. In this context, a detailed study about this is more relevant,” said Bijoy 

Nandan, professor, school of marine biology, who headed the studies. 

The studies also show that the primary contamination of heavy metals in the water bodies has now furthered 

into secondary contamination with evidence of acute and chronic toxicity in the fishlings. The studies based 

on toxicity tests showed the presence of heavy metals including copper, zinc and lead on fish fingerlings of 

pearlspot (Etroplus suratensis) and shellfish (Perna viridis, Villorita cyprinoides and Penaeus monodon); and 

zooplankton (Acartia (Acanthacartia). The Vembanad estuary receives effluents from chemical and 

engineering industries, food and drug manufacturing industries and also from paper, rayon, rubber, textiles 

and plywood industries. It is estimated that nearly 260 mld of such industrial effluents reach the estuary from 

the industrial belt of Greater Kochi. 

In addition, the Cochin shipyard and port are releasing sizable quantities of waste oil, paints, metal and paint 

scrapings. The traditional retting practice in coir sector of this area also exerts pressure on the system. There 

are over 1,500 houseboats cruising the backwaters according to the records of the port office (Alappuzha), but 

there are only 638 houseboats that have proper licenses to operate. It is estimated that every day, a total of 

4.25 tonnes of wastes are drained to the Vembanad lake from houseboats. Among the total wastes dumped 

daily, 1.2 tonnes belong to the inorganic waste category, which can be a source of heavy metals in the 

backwater. 

“Our study highlights the toxicity of Cu and Zn on the endemic fish, Etroplus suratensis from Cochin estuary 

and their biomarker responses under continuous flow through bioassay. It also will provide the critical effects 

of copper and zinc on the native fish species and aits contamination and distribution from various locations in 

the estuary,” said Nandan. 

Increased accumulation of zinc, cadmium and lead was observed in the northern part of the estuary in 

comparison to the southern and central zone of the estuary. A long-term assessment of the metal pollution 

levels in sediments of the northwest part of Cochin backwaters had shown an increase in concentrations of 

zinc from 70 to 1,266 mg/kg (18-fold) and cadmium from 1.7 to 14.94 mg/kg (9-fold) from 1976-2000.Seven 

sites at Cochin estuary, Thevara, Thoppumpady harbor, Cochin barmouth, Bolgatty, Marine science jetty, 

Chitoor ferry and Eloor were selected for monthly sampling and analysis of the distribution of selected trace 

metals (copper, zinc, lead, cadmium, nickel and chromium) in water and sediment during monsoon and pre 

and post periods.54 

                                           
54

 https://timesofindia.indiatimes.com/city/kochi/heavy-metal-contamination-high-in-vembanad-lake-fishlings-cusat-study(oct 

19, 8:45pm) 
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3.3.3 Toxic contamination of Vembanad lake in Kochi poses major health hazard 

 

  The massive contamination of the Vembanad lake due to heavy metals and pesticide has reached alarming 

levels, posing a major health risk to humans through 

trophic transfer, it has emerged. It is a study by the Kerala 

State Pollution Control Board — to assess the lake’s 

contamination caused by heavy metals and pesticide 

content in water, sediment and organisms — which threw 

up the disturbing findings. The study found there was 

drastic decline in the depth and transparency of Vembanad 

estuary. Higher alkalinity values were observed towards 

the northern stations. Southern stations recorded low 

dissolved oxygen level while the biochemical oxygen 

demand (BOD) was high. Houseboat tourism, sewage 

discharge and spread of invasive plant species play a crucial role in the decline in dissolved oxygen level in 

the estuary’s southern parts. The phosphate, silicate and ammonia content were higher in the southern parts 

while nitrite and nitrate content were higher in the northern parts. 

The highest sulphide concentration was detected at Punnamada, said S Bijoy Nandan, head of department, 

who coordinated the study. There was high concentration of zinc in the southern stretch and the Nehru Trophy 

Boat Race finishing point recorded the highest value of of 442 micrograms(mcg). In sediment, nickel 

concentration was found to be high in the southern stretch and Chithirakayal was found to be extremely 

contaminated. The Marthandam region showed higher values of heavy metals. 

The study indicates that the southern part of the Vembanad backwaters suffers massive contamination from 

heavy metals. Waste dumping, rusted boats along the canals of Alappuzha and developmental activities are 

the main reasons for anthropogenic enrichment of heavy metals in the estuary, said Bijoy Nandan.55 

 

3.3.4 Fort Kochi 

Fort Kochi beach looks to turn tide on plastic waste 

Outgoing district collector K Mohammed Y Safirulla banned 

single-use plastics and thermocol items in and around Fort Kochi 

beach on Thursday. The order issued by the collector, just before he 

left office, instructs the city police chief, Kochi Corporation 

secretary and Fort Kochi sub-collector to ensure proper execution 

of the ban. Violators will be slapped with a fine of Rs 1,000 while 

those selling the banned items will have to pay a penalty of Rs 

2,000. If a person repeats the offence, she will have to pay up to Rs 

10,000 as fine. 

Plastic carry bags, nonwoven carry bags, flex and banners made of 

plastic, plastic cups, straws, bottles, spoons, pouches, sheets, 

ornamental items made of plastic and thermocol and other such articles cannot be used in the area. Shop 

owners and merchants should ensure that their premises are free of the banned articles. They have also been 

asked to keep biodegradable and bio nondegradable waste in separate bins. Besides creating environmental 

problems, the plastic littered all around the beach has been an eyesore for those who visit the beach. It has 

been affecting the tourism potential of the locality as well. Also, the plastic waste in the streets has been 

choking the drains. “The presence of plastic litter has been a growing problem in Fort Kochi, in streets as well 

as on the beach. The ban on non-reusable plastic objects is a welcome move. Now, the authorities should 

strictly enforce the ban," said Derson Antony, general secretary, International Forum for Culture, Heritage 

and Tradition (IFCHAT). 

"Authorities should take complementary steps as well. They should tie nets on pillars of Thoppumpady Bridge 

so that plastic waste from Edakochi area wouldn't get carried to Fort Kochi through the backwaters," he said. 

Though the corporation authorities have announced that they would enforce plastic handling rules, which 

regulate use of plastic items from August 15, they haven't taken steps to create awareness among the public 

regarding the regulation. “Earlier, the plan was to implement the regulations from April 1. Later, the 

corporation authorities postponed it to August 15. We had asked them not to postpone the date. Had the 

                                           
55

 https://www.newindianexpress.com/cities/kochi/2019/nov/15/toxic-contamination-of-vembanad-lake-in-kochi-poses-major-

health-hazard,(oct19,9:19pm) 
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regulations been enforced, it would have helped minimise plastic waste in the city," a corporation councillor 

said. Meanwhile, Kozhikode corporation authorities are working on a proposal to ban single-use plastics and 

thermocol from January 1, 2020. They are awaiting the approval from the local self-government department 

(LSGD) for enforcing the ban. The absence of a facility within the corporation limit for the disposal of plastic 

waste has also prompted the civic body to put forth the ban proposal before the corporation council ban. 

The civic body has purchased 7,500 steel plates and glasses at a cost of Rs 9 lakh to provide it on rental basis 

to the public. The corporation authorities have also decided to distribute the steel plates and cutlery items to 

the three community development societies of the Kudumbashree so that it can be provided on a rental basis 

to the public and private parties to serve food and snacks during events like wedding receptions.56 

 

3.3.5. Kochi backwaters 

 Agricultural runoff pollution in the Kochi backwaters 

 
The distribution ecology of microzooplankton in the Kochi (Cochin) backwaters has been presented. Emphasis 

has been given to the micro-rotifers present inthe environment, considering they were a hitherto ignored 

component of the microzooplankton in the past studies. Three seasonal samplings were carried out at six 

locations along the salinity gradients in the Kochi back-waters during the Pre-Monsoon (March), Southwest 

Monsoon (August), and Northeast Monsoon (December). A total of 48 species of microzooplankton were 

recorded, of which 35 were ciliates, 10 were rotifers, and 3 were heterotrophic dinoflagellates. The study also 

reports the swarm of a microzooplankton species from the Kochi backwaters, which was formed by a tintinnid 

ciliate, Tintinnopsis uruguayensis, during the Northeast Monsoon. Very high microzooplankton density, as 

swarm in the downstream location was associated with the mesohaline condition and high avail-ability of 

food. Rotifers were the major component of microzooplankton in the limnohaline/oligohaline region, whereas 

ciliates dominated in the polyhaline/mesohaline region. Hence, in the present study, salinity appeared to be a 

major factor affecting the composition of the microzooplankton community in the Kochi backwaters. As 

rotifers have a wide food spectrum, they can feed on almost all components of the microbial food web, 

including small ciliates. They also share the same food spec-trum with larger ciliates and crustacean nauplii. 

The present study, for the first time, recorded the importance of rotifers in the microzooplankton community 

in the plankton food web in the Kochi backwaters57 
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 https://timesofindia.indiatimes.com/city/kochi/fort-kochi-beach-looks-to-turn-tide-on-plastic-waste,(oct 19,9:50pm) 
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 A, Anjusha & Retnamma, Jyothibabu & Jagadeesan, L. & Nagarathinam, Arunpandi. (2018). Role of rotifers in microzooplankton 

community in a large monsoonal estuary (Cochin backwaters) along the west coast of India. Environmental Monitoring and 
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3.4 QUALITATIVE STUDY WITH PERSONAL INTERVIEW 

These are the responses of various advocates and a KSPBC Officials regarding a few questions prepared 

for the study of this particular research subject 

1) how effective are the legal regulations for marine pollution in kochi? 

Each of the respondents answered in a fluctuating way. Some of the responses were as follows: 

⮚ One of the main challenges is the lack of enforcement capacity. The KSPCB has a limited number of 

inspectors and other resources to monitor and enforce the regulations. This means that it is difficult to catch 

and punish all polluters. 

 

⮚ Another challenge is the complexity of the legal framework. There is a patchwork of national and 

international laws and regulations that apply to marine pollution. This can make it difficult for polluters to 

understand and comply with their obligations. 

 

⮚ Despite these challenges, the legal regulations have been effective in reducing marine pollution in Kochi. 

For example, the KSPCB has reported a significant decrease in the amount of oil pollution in the Kochi harbor 

in recent years. This is due in part to the implementation of stricter regulations and enforcement measures. 

 

        These are some ways in where the reason of how the legal regulations have been effective in Kochi: 

 

⮚ In 2022, the KSPCB fined a shipping company ₹5 crore for discharging oily bilge water into the Kochi 

harbor. This was the largest fine ever imposed for marine pollution in Kochi. 

⮚ In 2021, the KSPCB ordered a seafood processing plant to close down after it was found to be discharging 

untreated wastewater into the Kochi backwaters. This led to a significant improvement in the water quality of 

the backwaters. 

⮚ In 2020, the KSPCB launched a new initiative to monitor and reduce plastic pollution in the Kochi harbor. 

This initiative has been successful in reducing the amount of plastic waste in the harbor by up to 50%. 

⮚ Overall, the legal regulations for marine pollution in Kochi are generally effective. However, there is still 

room for improvement. The KSPCB is working to address the challenges of enforcement capacity and the 

complexity of the legal framework. We are also working to develop new initiatives to prevent and reduce 

marine pollution. 

 

2) do you know about any recent legal actions done for marine pollution in Kochi? 

Each of the respondents gave an insight towards 

In 2022, the Kerala State Pollution Control Board (KSPCB) filed a case against the Kochi Corporation for 

failing to properly manage solid waste, which was leading to pollution of the Periyar River and ultimately the 

marine environment. The case is still ongoing, but the KSPCB has ordered the Kochi Corporation to take a 

number of steps to improve waste management, including setting up composting units, curbing illegal boat 

services, and installing monitoring cameras. In another case, in 2023, the National Green Tribunal (NGT) took 

Suo motu cognizance of a news report about high levels of pollution in the Periyar River and issued notices 

to the KSPCB and the Kochi Corporation. The NGT directed the authorities to take immediate steps to reduce 

pollution in the river and to submit a report on the progress made within two months. In addition to these legal 

actions, there have also been a number of public interest litigations (PILs) filed in recent years alleging marine 

pollution in Kochi. In one PIL, the petitioner alleged that the discharge of untreated sewage and industrial 

effluents into the backwaters was causing widespread pollution and harming marine life. The High Court of 

Kerala directed the authorities to take steps to prevent the discharge of untreated sewage and industrial 

effluents into the backwaters and to submit a report on the progress made within three months. Overall, there 

has been a growing awareness of the issue of marine pollution in Kochi in recent years, and this has led to a 

number of legal actions being taken. It is hoped that these actions will help to reduce pollution and protect the 

marine environment. 
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          3. Are you aware of any recent measures done to prevent marine pollution in kochi? 

             The respondent’s states that:  

Yes, there have been a number of recent measures taken to address marine pollution in Kochi. These include: 

Increased monitoring and enforcement: The Kerala Pollution Control Board (KPCB) has increased its 

monitoring of the Kochi coastline and is taking stricter enforcement action against polluters. This includes 

issuing fines and even shutting down businesses that violate environmental regulations. 

Clean-up operations: The KPCB and other government agencies have conducted a number of clean-up 

operations along the Kochi coastline, removing tons of plastic and other debris. 

              Public awareness campaigns: The KPCB and other NGOs have launched public awareness 

campaigns to educate people about the dangers of marine pollution and how to reduce their own impact. 

             Investment in waste management infrastructure: The Kochi Municipal Corporation has invested 

in new waste management infrastructure, such as waste processing plants and sewage treatment facilities. This 

will help to reduce the amount of waste that enters the Kochi coastline from land-based sources. 

             In addition to these measures, the Kochi Port Trust has also taken steps to reduce its own 

environmental impact. For example, the port has installed a new sewage treatment plant and is working to 

reduce its use of plastics. 

            While these measures are a positive step, there is still more work to be done to address marine pollution 

in Kochi. It is important to continue to monitor the situation and take additional measures as needed. 

 4.)  will providing awareness classes to students and citizens make a change towards marine pollution? 

Awareness classes can play a significant role in preventing marine pollution in Kochi. By educating people 

about the causes and effects of marine pollution, we can empower them to make informed choices about their 

own behavior and to demand action from businesses and governments. Some of the specific ways that 

awareness classes can help to prevent marine pollution include: Teaching people about the different types of 

marine pollution and their sources. This can    help people to identify and avoid activities that contribute to 

marine pollution, such as littering, using single-use plastics, and disposing of hazardous waste improperly 

Explaining the impacts of marine pollution on marine life, human health, and the economy. This can help 

people to understand the importance of protecting our marine environment and to take steps to reduce their 

own impact Providing information about how to properly dispose of waste and recycle materials. This can 

help to prevent waste from entering our waterways and oceans. Empowering people to hold businesses and 

governments accountable for their environmental impact.  

            This can help to ensure that polluters are penalized and that resources are dedicated to preventing and 

cleaning up marine pollution. Of course, awareness classes are not a silver bullet. There are other important 

steps that need to be taken to prevent marine pollution, such as stronger regulations, improved waste 

management infrastructure, and investment in clean technologies. However, awareness classes can play a vital 

role in raising awareness of the problem and motivating people to act.  Specifically, in the context of Kochi, 

awareness classes could be particularly effective in educating people about the unique challenges facing the 

city's marine environment.  

            Kochi's backwaters are a vital ecosystem that supports a wide variety of marine life, but they are also 

susceptible to pollution from a variety of sources, including industrial waste, sewage, and agricultural runoff. 

Awareness classes can help people to understand the importance of protecting Kochi's backwaters and to take 

steps to reduce their own impact on this fragile ecosystem. Overall, I believe that providing awareness classes 

is a critical part of any strategy to prevent marine pollution in Kochi. By educating people about the problem 

and empowering them to act, we can make a real difference in protecting our marine environment for future 

generations. 

 5). can technological advancements in the prevention sector bring any change in the marine pollution 

caused through various sources? 

            Wastewater treatment: New technologies can help to remove more pollutants from wastewater before 

it is discharged into the ocean. For example, advanced filtration systems can remove microplastics, which are 

too small to be caught by traditional wastewater treatment methods. 

             Stormwater management: Stormwater runoff is a major source of pollution in coastal areas. New 

technologies can help to capture and filter stormwater before it enters the ocean. For example, green 

infrastructure such as rain gardens and bioswales can help to soak up and filter      stormwater runoff. 

              Marine debris clean-up: New technologies can help to clean up marine debris more efficiently and 

effectively. For example, autonomous robots are being developed to collect and remove marine debris from 

the ocean. 
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             Sustainable shipping: New technologies can help to make shipping more sustainable and reduce its 

impact on the marine environment. For example, ships are being equipped with exhaust gas cleaning systems 

to reduce emissions, and are being powered by cleaner fuels such as liquefied natural gas (LNG). 

             In addition to these specific examples, technological advancements can also help to reduce marine 

pollution in more general ways. For example, new technologies can help to improve our understanding of the 

causes and effects of marine pollution, and can help us to develop more effective policies and regulations to 

prevent it 

             There are few specific ways that KPCB is investing in technological advancements to prevent marine 

pollution:  Investing in companies that are developing new wastewater treatment technologies. For example, 

KPCB has invested in Ostara Nutrient Recovery Technologies, which develops technologies to remove 

phosphorus from wastewater. 

             Investing in companies that are developing new stormwater management technologies. For example, 

KPCB has invested in Storm Sensor, which develops real-time monitoring and forecasting systems for 

stormwater runoff. 

             Investing in companies that are developing new marine debris clean-up technologies. For example, 

KPCB has invested in Seabin, which develops floating trash cans that collect marine debris from harbors and 

marinas. 

             Investing in companies that are developing sustainable shipping technologies. For example, KPCB 

has invested in Clear Seas, which develops exhaust gas cleaning systems for ships. 

             KPCB believes that technological advancements have the potential to play a major role in preventing 

marine pollution. By investing in companies that are developing new solutions, KPCB is helping to make the 

ocean cleaner and healthier for future generations. 

 

CHAPTER 4 

4.1 EFFECTIVENESS OF LEGAL CONTROL 

 

⮚ Environment (Protection) Act, 1986: This Act provides for the protection and improvement of the 

environment and for the prevention, control and abatement of environmental pollution. It also empowers the 

Central Government to take measures to prevent and control marine pollution. 

⮚ Coastal Regulation Zone (CRZ) Notification, 2011: This Notification regulates activities in the Coastal 

Regulation Zone (CRZ), which is a strip of land and water along the coast of India. The Notification prohibits 

certain activities in the CRZ, including the dumping of waste and the discharge of pollutants into the marine 

environment. 

⮚ Merchant Shipping Act, 1958: This Act regulates the shipping industry in India. It includes provisions for 

preventing marine pollution from ships. 

⮚ Indian Coast Guard Act, 1978: The Indian Coast Guard has been designated as the Central Coordinating 

Authority for oil-spill response in India. It has the authority to take necessary action to prevent and control 

marine pollution from ships. 

The following are some examples of effective enforcement of marine pollution laws in Kochi: 

In 2019, the Coast Guard seized a cargo ship for discharging oily waste into the Arabian Sea near Kochi. The 

ship was fined INR 10 lakh and the captain was arrested. 

In 2020, the Kochi Municipal Corporation launched a campaign to clean up the Vembanad Lake, which is a 

major source of drinking water for the city. The campaign included cleaning up garbage and sewage from the 

lake, and educating the public about the importance of protecting the lake. 

In 2021, the Kerala State Pollution Control Board conducted a series of inspections of industries and factories 

in Kochi to ensure that they were complying with environmental regulations. The Board issued several notices 

to companies that were found to be polluting the environment. 

Overall, the laws that are in place to prevent and control marine pollution in Kochi are effective and are being 

enforced. However, there is still some room for improvement. For example, the public awareness about marine 

pollution could be increased, and more resources could be allocated to enforcement. 

The CPCB and SPCBs have the authority to inspect facilities and take enforcement action against violators of 

the Environment (Protection) Act. The Coast Guard has the authority to inspect ships and take enforcement 

action against violators of the Merchant Shipping Act. 
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However, there have been some concerns about the effectiveness of enforcement of these laws. For example, 

a 2021 study by the National University of Advanced Legal Studies found that the port state authority in Kochi 

is not effectively enforcing the Merchant Shipping Act to prevent vessel source marine pollution. 

There are a number of factors that can contribute to the ineffectiveness of enforcement, including: 

Lack of resources: The CPCB, SPCBs, and Coast Guard have limited resources to conduct inspections and 

take enforcement action. 

Lack of coordination: There is sometimes a lack of coordination between different government agencies 

responsible for marine pollution prevention and enforcement. 

Lack of public awareness: There is a lack of public awareness about marine pollution and the laws that apply 

to it. 

Despite these challenges, there have been some positive developments in recent years. For example, the CPCB 

has launched a number of initiatives to improve marine pollution prevention and enforcement in Kochi. These 

initiatives include: 

Setting up a marine pollution control cell in Kochi. 

Conducting regular inspections of industries and other facilities that discharge pollutants into the marine 

environment. 

Providing training to government officials and industry representatives on marine pollution prevention and 

enforcement. 

4.2) ISSUES AND CHALLENGES FACED BY KOCHI 

The Cochin Port coastal region faces a number of emerging issues and challenges in relation to marine 

pollution. These include: 

Increased shipping activity: The Cochin Port is one of the busiest ports in India. Increased shipping activity 

leads to an increased risk of marine pollution from ships, such as oil spills, ballast water discharge, and ship-

generated waste. 

Port expansion: The Cochin Port is undergoing a major expansion. This expansion will increase the port's 

capacity and lead to even more shipping activity. However, it also raises concerns about the potential for 

increased marine pollution. 

Climate change: Climate change is exacerbating the problem of marine pollution in the Cochin Port coastal 

region. Sea level rise is increasing the risk of flooding and erosion, which can lead to the release of pollutants 

into the marine environment. Storm surges and other extreme weather events can also damage port 

infrastructure and lead to pollution spills. 

Industrial development: The Cochin Port coastal region is home to a number of industries, including 

petrochemical, fertilizer, and shipping industries. These industries discharge a variety of pollutants into the 

marine environment, including industrial wastewater, hazardous waste, and air emissions. 

Urbanization: The Cochin Port coastal region is also experiencing rapid urbanization. This is leading to an 

increase in population and economic activity, which is putting additional stress on the marine environment. 

Urbanization can also lead to an increase in pollutants such as sewage and solid waste, which can enter the 

marine environment. 

In addition to these emerging issues, the Cochin Port coastal region also faces a number of existing challenges 

related to marine pollution, such as: Lack of effective wastewater treatment: A significant portion of the 

wastewater generated in the Cochin Port coastal region is not treated effectively before being discharged into 

the marine environment. This wastewater can contain a variety of pollutants, including sewage, industrial 

wastewater, and agricultural runoff. 

Illegal dumping of waste: Illegal dumping of waste, including solid waste, hazardous waste, and oil waste, is 

a major problem in the Cochin Port coastal region. This illegal dumping can have a devastating impact on the 

marine environment. Lack of public awareness: There is a lack of public awareness about marine pollution 

and the laws that apply to it. This lack of awareness can lead to people engaging in activities that pollute the 

marine environment, such as littering and illegal dumping of waste. The emerging issues and challenges faced 

by the Cochin Port coastal region in relation to marine pollution are complex and interrelated. Addressing 

these issues will require a coordinated effort from the government, industry, and the public. 

Here are some specific recommendations for addressing the emerging issues and challenges faced by the 

Cochin Port coastal region in relation to marine pollution: 

Strengthen enforcement of environmental laws: The government should strengthen enforcement of 

environmental laws to prevent illegal dumping of waste and other forms of marine pollution. 

Invest in wastewater treatment infrastructure: The government should invest in wastewater treatment 

infrastructure to ensure that all wastewater is treated effectively before being discharged into the marine 

environment. 
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Promote public awareness about marine pollution: The government and industry should work together to 

promote public awareness about marine pollution and the laws that apply to it. 

Develop sustainable port practices: The Cochin Port should develop and implement sustainable port practices 

to reduce its environmental impact. This could include measures such as reducing ship emissions, improving 

waste management, and promoting energy efficiency. 

By taking these steps, the Cochin Port coastal region can protect its marine environment and ensure a 

sustainable future. 

 

4.3) DATA ANALYSIS ON MARINE POLLUTION 

 

Kochi is a coastal city in India that is facing a number of emerging issues and challenges related to marine 

pollution. These issues and challenges are complex and interconnected, and there is no single solution to them. 

However, a data-driven approach can help us to better understand the nature of these problems and to develop 

more effective solutions. The data analysis revealed the following emerging issues and challenges faced by 

Kochi in marine pollution: 

Increased pollution from shipping and industrial activities: The increase in shipping activity and industrial 

development in the Cochin coastal region is leading to an increase in the discharge of pollutants into the marine 

environment. These pollutants include oil, sewage, heavy metals, toxic chemicals, and organic waste. 

Coastal development: Coastal development can lead to habitat destruction and increased pollution runoff. This 

can have a negative impact on marine ecosystems and biodiversity. 

Climate change: Climate change is exacerbating the marine pollution problem in Kochi. Sea level rise, storm 

surges, and more intense rainfall events are increasing the risk of coastal erosion and flooding. This can lead 

to the release of pollutants from contaminated sediments and the spread of invasive species. 

Microplastic pollution: Microplastic pollution is a growing problem in the Cochin coastal region. 

Microplastics can be ingested by marine life and can enter the human food chain. The data analysis shows that 

Kochi is facing a number of emerging issues and challenges related to marine pollution. These problems are 

complex and interconnected, and there is no single solution to them. However, a data-driven approach can 

help us to better understand the nature of these problems and to develop more effective solutions. 

 

4.3.1) Impact of marine pollution in Kochi 

Marine pollution in Kochi has a significant impact on the city's environment, economy, and public health. 

Environmental impacts 

Marine pollution can damage marine ecosystems and biodiversity. It can also lead to the accumulation of 

toxins in the marine food chain, which can pose a risk to human health. 

Some of the specific environmental impacts of marine pollution in Kochi include: 

Habitat destruction and degradation: Marine pollution can damage coral reefs, seagrass beds, and other 

important marine habitats. This can lead to a decline in marine biodiversity and productivity. 

Fish kills and other marine mortality: Marine pollution can kill fish and other marine life. This can have a 

negative impact on the marine food chain and on fisheries. 

Bioaccumulation of toxins: Marine pollutants can bioaccumulate in marine organisms, meaning that they can 

build up to high concentrations in the tissues of animals over time. This can pose a risk to human health if 

people consume contaminated seafood. Economic impacts Marine pollution can have a significant impact on 

the economy of Kochi. It can damage fisheries and tourism, and it can increase the cost of healthcare. 

Some of the specific economic impacts of marine pollution in Kochi include: 

Reduced fishery yields: Marine pollution can reduce the abundance and quality of fish stocks. This can lead 

to lower fishery yields and reduced incomes for fishermen. 

Loss of tourism revenue: Marine pollution can make beaches and other coastal areas unattractive to tourists. 

This can lead to a loss of tourism revenue, which can have a negative impact on the local economy. 

Increased healthcare costs: Marine pollution can lead to health problems in humans, such as skin diseases, 

respiratory problems, and cancer. This can increase the cost of healthcare for individuals and society as a 

whole. 

Public health impacts 

Marine pollution can pose a risk to public health. It can contaminate seafood and drinking water, and it can 

expose people to harmful chemicals and pathogens. Some of the specific public health impacts of marine 

pollution in Kochi include: 

Food poisoning: Marine pollution can contaminate seafood with toxins, such as heavy metals and bacteria. 

This can cause food poisoning in people who consume contaminated seafood. 
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Waterborne diseases: Marine pollution can contaminate drinking water with harmful bacteria and viruses. 

This can cause waterborne diseases, such as cholera and typhoid. 

Cancer: Exposure to certain marine pollutants, such as heavy metals and polycyclic aromatic hydrocarbons 

(PAHs), has been linked to an increased risk of cancer. 

 

Conclusion 

Marine pollution in Kochi has a significant impact on the city's environment, economy, and public health. It 

is important to take steps to reduce marine pollution in Kochi in order to protect the city's environment, 

economy, and public health 

 

 4.3.2) Pitfalls of the regulatory bodies of Kochi in preventing marine pollution 

The regulatory body of Kochi, the Kerala State Pollution Control Board (KSPCB), is responsible for 

preventing and controlling marine pollution in the city. However, there are a number of pitfalls that prevent 

the KSPCB from being effective in this role. 

Understaffing and lack of resources 

The KSPCB is understaffed and lacks the resources it needs to effectively monitor and enforce environmental 

regulations. This makes it difficult for the KSPCB to identify and prosecute polluters. 

Lack of coordination with other government agencies 

The KSPCB needs to coordinate with other government agencies, such as the Cochin Port Authority and the 

Kerala Coastal Zone Management Authority, to effectively prevent marine pollution. However, there is often 

a lack of coordination between these agencies. 

Weak enforcement of environmental regulations 

The KSPCB has been accused of being weak in enforcing environmental regulations. This is due to a number 

of factors, including political pressure and a lack of resources. 

Lack of public awareness 

There is a lack of public awareness about marine pollution and the environmental regulations that apply to it. 

This makes it difficult for the KSPCB to enforce these regulations and to obtain public support for its efforts 

to prevent marine pollution. 

Corruption 

There have been allegations of corruption within the KSPCB. This has undermined the public's trust in the 

organization and made it difficult for it to effectively carry out its mandate. 

 

These pitfalls make it difficult for the KSPCB to effectively prevent marine pollution in Kochi. The 

government needs to address these issues in order to protect the city's marine environment. 

4.3.3) Precautions to avoid marine pollution 

Reduce, reuse, and recycle: One of the best ways to reduce marine pollution is to reduce our consumption of 

goods and materials. We can also reuse and recycle materials whenever possible to reduce the amount of waste 

that ends up in landfills and incinerators. 

Dispose of waste properly: It is important to dispose of waste properly to prevent it from polluting the marine 

environment. This includes disposing of hazardous waste, such as batteries and paint, at designated collection 

facilities. 

Use eco-friendly cleaning products: Many household cleaning products contain harmful chemicals that can 

pollute the marine environment. We can reduce our impact by using eco-friendly cleaning products whenever 

possible. 

Avoid using single-use plastics: Single-use plastics, such as plastic straws, bags, and utensils, are a major 

source of marine pollution. We can reduce our impact by avoiding single-use plastics and opting for reusable 

alternatives. 

Support sustainable seafood: We can help to reduce marine pollution by supporting sustainable seafood 

practices. This means choosing seafood that has been caught or farmed in a sustainable manner. 

 Additional precautions that can be followed specifically in Kochi: 

Do not litter on beaches or in the ocean: All litter, even small items such as cigarette butts and candy 

wrappers, can end up in the ocean and harm marine life. 

Be mindful of what you flush down the toilet: Only flush toilet paper and human waste down the toilet. 

Flushing other items, such as feminine hygiene products and wipes, can contribute to marine pollution. 

Avoid using herbicides and pesticides in coastal areas: Herbicides and pesticides can pollute runoff and 

end up in the ocean, where they can harm marine life. 
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Support organizations that are working to protect the marine environment: There are a number of 

organizations working to protect the marine environment in Kochi. We can support these organizations by 

volunteering our time or donating money. 

4.4 SUMMARY OF THE STUDY 

The proposed research study on marine pollution in the Cochin Port coastal region from a maritime law 

perspective is a timely and relevant endeavor, given the pressing concerns posed by marine pollution to marine 

ecosystems, human health, and the local economy. The study aims to provide a comprehensive analysis of the 

emerging issues and challenges associated with marine pollution in the area, identify the legal framework and 

regulations in place, and assess their effectiveness. By examining the sources and types of pollution, proposing 

recommendations, and potential legal remedies, this research has the potential to make a significant 

contribution to the understanding of marine pollution in the Cochin Port region and promote sustainable 

practices. 

Sources and types of marine pollution in the Cochin Port coastal region 

The Cochin Port coastal region is susceptible to a variety of marine pollution sources, including: 

Shipping activities: Discharges from ships, such as oil, sewage, and ballast water, are a major source of marine 

pollution in the Cochin Port coastal region. 

Industrial activities: The presence of numerous industrial units in the coastal region contributes to the 

discharge of pollutants, such as heavy metals, toxic chemicals, and organic waste, into the marine 

environment. 

Coastal development: Coastal development activities, such as land reclamation, dredging, and construction, 

can generate pollutants that enter the marine environment. 

Agricultural runoff: Agricultural runoff from the surrounding hinterland can carry pollutants, such as 

pesticides and fertilizers, into the Cochin Port coastal region. 

Domestic sewage: Untreated domestic sewage discharged into the marine environment is a major source of 

bacterial and viral pollution. 

Emerging issues and challenges 

The Cochin Port coastal region is facing a number of emerging issues and challenges related to marine 

pollution, including: 

Increased shipping activity: The anticipated increase in shipping activity in the Cochin Port coastal region is 

likely to exacerbate marine pollution. 

Climate change: Climate change is expected to exacerbate the impacts of marine pollution in the Cochin Port 

coastal region through sea level rise, storm surges, and more intense rainfall events. 

Microplastic pollution: Microplastic pollution is a growing concern in the Cochin Port coastal region, with the 

potential to harm marine ecosystems and human health. 

Legal framework and regulations 

The legal framework and regulations governing marine pollution in the Cochin Port coastal region are complex 

and involve a range of national and international instruments. Some of the key instruments include: 

The Environment (Protection) Act, 1986: This act is the umbrella legislation for environmental protection in 

India. It provides for the prevention and control of pollution of air, water, and land, and for the promotion of 

sustainable development. 

The Merchant Shipping Act, 1958: This act regulates the operation of ships in India, including environmental 

protection measures. 

The Coastal Regulation Zone Notification, 2011: This notification regulates development activities in the 

coastal zone, including the Cochin Port coastal region. 

The International Convention for the Prevention of Pollution from Ships (MARPOL): This international 

convention is the primary international instrument for the prevention and control of marine pollution from 

ships. 

Effectiveness of current legal measures 

The effectiveness of current legal measures in combating marine pollution in the Cochin Port coastal region 

is limited. This is due to a number of factors, including: 

Weak enforcement: The enforcement of environmental regulations in India is often weak, which undermines 

the effectiveness of legal measures. 

Lack of coordination: There is a lack of coordination between different government agencies responsible for 

marine pollution prevention and enforcement. 

Inadequate resources: The government agencies responsible for marine pollution prevention and enforcement 

often lack the necessary resources to effectively carry out their mandate. 

Recommendations and potential legal remedies 
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The following are some recommendations and potential legal remedies to address the identified challenges 

and improve the situation in the Cochin Port coastal region: 

Strengthen enforcement of environmental regulations: The government should strengthen enforcement of 

environmental regulations, including those related to marine pollution. This can be done by increasing the 

number of environmental inspectors, providing them with adequate training and resources, and imposing 

stricter penalties for violations. 

Improve coordination between government agencies: The government should improve coordination between 

different government agencies responsible for marine pollution prevention and enforcement. This can be done 

by establishing a centralized authority for marine pollution management and by developing clear protocols for 

inter-agency cooperation. 

Increase resources for marine pollution prevention and enforcement: The government should increase 

resources for the government agencies responsible for marine pollution prevention and enforcement. This will 

enable them to carry out their mandate more effectively. 

Develop specific regulations for emerging issues: The government should develop specific regulations to 

address emerging issues related to marine pollution, such as microplastic pollution and the impacts of climate 

change. 

Encourage public participation: The government should encourage public participation in marine pollution 

prevention and enforcement. This can be done by raising awareness of marine pollution issues and by 

providing opportunities for the public to participate in decision-making processes. 

4.5 CONCLUSION 

This research study has identified a number of emerging issues and challenges related to marine pollution in 

the Cochin Port coastal region from a maritime law perspective. These challenges include increased shipping 

activity, climate change, and microplastic pollution. The study has also found that the current legal framework 

and regulations are inadequate to effectively address these challenges. 

To improve the situation, the government of India needs to take a comprehensive approach to marine pollution 

prevention and management in the Cochin Port coastal region. This should include the following measures: 

Strengthening enforcement of environmental regulations: The government should increase the number of 

environmental inspectors and provide them with adequate training and resources to effectively enforce 

environmental regulations. Additionally, the government should impose stricter penalties for violations, 

particularly for repeat offenders. 

Improving coordination between government agencies: There is a need for improved coordination between 

different government agencies responsible for marine pollution prevention and enforcement, including the 

Cochin Port Authority, the Kerala State Pollution Control Board, and the Indian Coast Guard. This can be 

done by establishing a dedicated marine pollution management authority to coordinate and oversee marine 

pollution prevention and enforcement activities in the Cochin Port coastal region. 

Increasing resources for marine pollution prevention and enforcement: The government should increase 

resources for the government agencies responsible for marine pollution prevention and enforcement. This will 

enable them to carry out their mandate more effectively, including conducting regular inspections, responding 

to pollution incidents promptly, and implementing innovative marine pollution prevention and control 

technologies. 

Developing specific regulations for emerging issues: The government should develop specific regulations to 

address emerging issues related to marine pollution, such as microplastic pollution and the impacts of climate 

change. This will help to ensure that the legal framework is responsive to the evolving challenges posed by 

marine pollution. 

Encouraging public participation: The government should encourage public participation in marine pollution 

prevention and enforcement. This can be done by raising awareness of marine pollution issues and providing 

opportunities for the public to participate in decision-making processes. Additionally, the government can 

support community-based initiatives to reduce marine pollution, such as beach clean-ups and waste 

management programs. 

By taking these steps, the government of India can help to protect the marine environment in the Cochin Port 

coastal region and promote sustainable development. 

4.6 SUGGESTIONS 

Conduct regular marine pollution monitoring and assessments: This will help to identify the sources and extent 

of marine pollution in the Cochin Port coastal region, and to track trends over time. 

Develop a marine pollution contingency plan: This plan will outline the procedures to be followed in the event 

of a marine pollution incident, such as an oil spill. 
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Promote sustainable shipping practices: The government can work with the shipping industry to promote 

sustainable shipping practices, such as the use of cleaner fuels and technologies, and the reduction of ballast 

water discharges. 

Support research and development: The government can support research and development of new marine 

pollution prevention and control technologies. 

Raise awareness of marine pollution issues: The government can raise awareness of marine pollution issues 

among the public and industry stakeholders through public education campaigns and training programs. 

By implementing these recommendations, the government of India can make a significant contribution to 

reducing marine pollution and protecting the marine environment in the Cochin Port coastal region. 
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APPENDIX 

 

 

APPENDIX 1 – ONLINE QUESTIONAIRE 

 

1) Collaborative efforts between Cochin's industries and regulatory authorities can effectively address marine 

pollution 

o Agree 

o Strongly agree 

o Neutral 

o Disagree 

o Strongly disagree 

 

 

2) Legal responsibility for marine pollution rests primarily on corporations and industries 

      o Agree 

     o Strongly agree 

     o Neutral 

     o Disagree 

     o Strongly disagree 
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3) Public awareness plays a crucial role in curbing marine pollution through responsible waste disposal. 

          o    Agree 

          o     Strongly agree 

          o     Neutral 

          o    Disagree 

          o    Strongly disagree 

 

 

4) The "polluter pays" principle encourages those responsible for pollution to bear the financial burden. 

          o    Agree 

          o     Strongly agree 

          o     Neutral 

          o    Disagree 

          o    Strongly disagree 

 

5) Cochin's economic activities have contributed to an increase in marine pollution. 

          o    Agree 

          o     Strongly agree 

          o     Neutral 

          o    Disagree 

          o    Strongly disagree 

 

6)  Restoration of damaged coastal ecosystems in Cochin is critical to combatting marine pollution effects. 

          o    Agree 

          o     Strongly agree 

          o     Neutral 

          o    Disagree 

          o    Strongly disagree 

 

7) Cochin's marine biodiversity has suffered due to pollution, affecting the local ecosystem balance. 

          o    Agree 

          o     Strongly agree 

          o     Neutral 

          o    Disagree 

          o    Strongly disagree 

 

8) In the Cochin region, waste management infrastructure needs improvement to address marine pollution. 

          o    Agree 

          o     Strongly agree 

          o     Neutral 

          o    Disagree 

          o    Strongly disagree 

 

9) KSPCB has the necessary authority and resources to monitor and control marine pollution effectively. 

          o    Agree 

          o     Strongly agree 

          o     Neutral 

          o    Disagree 

          o    Strongly disagree 

 

10.) The legal measures in Kochi align with national and international standards for marine pollution  

control. 

          o    Agree 

          o     Strongly agree 

          o     Neutral 

          o    Disagree 

          o    Strongly disagree 
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APPENDIX 2 – PERSONAL INTERVIEW QUESTIONS 

 

1) how effective are the legal regulations for marine pollution in kochi? 

 

2) do you know about any recent legal actions done for marine pollution in Kochi? 

 

3) Are you aware of any recent measures done to prevent marine pollutionin kochi? 

 

4.)  will providing awareness classes to students and citizens make a change towards marine pollution 

 

5). can technological advancements in the prevention sector bring any change in the marine pollution caused 

through various sources? 

 

 


