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Abstract 

The Mullaperiyar Dam, a vital infrastructure project in southern India, serves as a case study for understanding 

the intricate interplay between historical significance and hydrological complexities. Constructed in the late 

19th century, the dam has played a crucial role in irrigation and water supply for Tamil Nadu while raising 

significant safety and environmental concerns among neighboring Kerala. This paper examines the dam's 

historical context, including the agreements and conflicts that have shaped its operation. It also delves into the 

hydrological dynamics of the region, analyzing the impact of climate change, water management practices, and 

the implications of dam safety on the surrounding communities. By exploring the multifaceted dimensions of 

the Mullaperiyar Dam, this study aims to contribute to the broader discourse on water resource management, 

regional cooperation, and sustainable development in India. 

Keywords: Mullaperiyar Dam, historical significance, hydrological complexities, water resource management, 

regional cooperation. 

Introduction 

The Mullaperiyar Dam, located in the Idukki district of Kerala, India, is a significant engineering achievement 

that has become a focal point of political, social, and environmental discourse in the region. Built between 1887 

and 1895 under the leadership of British engineer Major John Pennycuick, the dam was designed to create a 

reservoir for the irrigation of agricultural lands in Tamil Nadu. The structure was constructed on the Periyar 

River, with an original maximum water level set at 152 feet (Kumar, 2015). Despite its historical importance, 

the dam has been at the center of contention between the states of Kerala and Tamil Nadu, particularly regarding 

its safety and the management of its water resources. 

The dam is governed by a 999-year lease agreement made in 1886 between the Maharaja of Travancore and the 

Secretary of State for India, which allows Tamil Nadu to utilize the water from the dam for irrigation and 

drinking purposes (Ministry of Water Resources, 2017). However, this long-standing agreement has led to 

significant disputes, particularly as concerns over the structural integrity of the dam have emerged over the 

decades. Following reports of potential risks, the discourse around the dam's safety gained traction, especially 

after the 1979 incident that raised alarms regarding the dam's condition (Ghosh & Sharma, 2020). 

In 2006, the Supreme Court of India permitted Tamil Nadu to raise the water level in the dam from 136 to 142 

feet, emphasizing that the concerns raised by Kerala regarding the dam's safety were unfounded (Supreme Court 

of India, 2006). This ruling, however, sparked further conflict as the Kerala government responded with the 

Kerala Irrigation and Water Conservation (Amendment) Act, which classified the Mullaperiyar Dam as an 

endangered structure and restricted its water level to 136 feet (Kumar, 2015). The legal tussles that ensued 
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highlighted the complexity of inter-state relations in India, particularly in the context of water resource 

management. 

Hydrologically, the Mullaperiyar Dam plays a critical role in the water supply chain for Tamil Nadu, which 

relies on it to irrigate around 68,558 hectares of agricultural land (Ministry of Water Resources, 2017). However, 

the geographical and environmental challenges presented by the Western Ghats and changing climatic 

conditions have raised significant questions regarding the dam's ability to withstand natural disasters and 

changing hydrological patterns. The impact of climate change on water availability and demand further 

complicates this relationship, making it essential to assess the dam's current structural integrity (NIMHANS, 

2019). 

The safety and structural integrity of the Mullaperiyar Dam have been subjected to various engineering 

assessments, revealing both strengths and weaknesses in its design and maintenance (Indian National 

Committee on Dam Safety, 2018). Experts have noted that while certain retrofitting measures have been 

implemented, ongoing monitoring and a comprehensive risk management plan are crucial for ensuring the safety 

of the dam and the surrounding communities. This paper aims to investigate these engineering assessments, 

safety protocols, and the concerns raised by different stakeholders regarding the dam's safety. 

The growing awareness of the potential risks associated with dam failure has amplified calls for a collaborative 

approach to water resource management between Tamil Nadu and Kerala. Engaging stakeholders from both 

states in constructive dialogue can pave the way for developing a more sustainable framework for managing the 

dam's resources and addressing safety concerns. Scholars argue that effective regional cooperation can lead to 

the establishment of a joint management committee that oversees safety protocols and water-sharing agreements 

(Kumar, 2015; Ghosh & Sharma, 2020). 

Additionally, a holistic understanding of the historical, political, and hydrological complexities surrounding the 

Mullaperiyar Dam is essential for developing solutions that prioritize safety while ensuring water availability 

for all stakeholders. Recognizing the historical significance of the dam as a lifeline for Tamil Nadu while 

addressing Kerala's concerns about safety is vital for fostering trust and cooperation between the two states. 

In light of these complexities, this research paper will analyze the historical significance of the Mullaperiyar 

Dam, explore its hydrological dynamics, and evaluate its structural integrity. It will also discuss potential 

solutions for improving water resource management in a way that respects the concerns of both states while 

ensuring the safety of the dam and its surrounding communities. 

In conclusion, the Mullaperiyar Dam serves as a critical case study in the interplay between historical 

agreements, engineering assessments, and hydrological realities. Understanding this dynamic is crucial for 

addressing the multifaceted challenges associated with water resource management in India and promoting 

sustainable development across state boundaries. 

International Scenario: Lessons from the Derna Disaster and Implications for Mullaperiyar Dam 

The catastrophic dam failure in Derna, Libya, in September 2023, which resulted in the deaths of thousands and 

displaced countless others, serves as a stark reminder of the vulnerabilities associated with dam infrastructure 

worldwide. The disaster occurred when two aging dams collapsed after heavy rainfall, unleashing torrents of 

water that devastated the city and surrounding areas. This incident has raised alarms globally about the safety 

and maintenance of dams, particularly in regions with significant populations and economic activities 

downstream (Al-Sharif, 2023). Drawing parallels to the Mullaperiyar Dam, located in a densely populated 

region of Kerala, India, offers critical insights into the potential risks and the urgent need for proactive measures 

to mitigate such disasters. 

The immediate repercussions of the Derna disaster highlight the catastrophic impact a dam failure can have on 

communities, infrastructure, and the environment. In Derna, the flooding not only resulted in significant loss of 

life but also destroyed homes, schools, and critical infrastructure, leading to a humanitarian crisis (Hassan, 

2023). For Kerala, which is home to over 35 million people, the consequences of a similar incident at the 

Mullaperiyar Dam could be devastating. With a reservoir that could release large volumes of water, a breach 
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could result in rapid flooding of nearby towns, agricultural lands, and essential services, displacing hundreds of 

thousands and causing immense economic damage (Kumar et al., 2022). 

One of the critical lessons from the Derna tragedy is the necessity of regular maintenance, robust engineering 

assessments, and continuous monitoring of dam safety. The lack of adequate maintenance and risk assessments 

in Libya was cited as a contributing factor to the dam's failure (Smith, 2023). Similarly, the Mullaperiyar Dam, 

with its long history and ongoing safety concerns, requires rigorous engineering evaluations and proactive 

maintenance to ensure its structural integrity. The establishment of a joint safety committee, as previously 

suggested, could facilitate better monitoring and assessment, drawing on lessons learned from international 

incidents to ensure that risks are identified and addressed promptly (Iyer, 2021). 

Moreover, the Derna incident underlines the importance of disaster preparedness and community awareness. 

Local populations should be educated about the risks associated with dam failures, and emergency response 

plans must be in place to minimize the impact of such disasters (World Health Organization, 2022). This could 

involve establishing early warning systems, conducting regular drills, and ensuring that communities 

downstream are equipped to respond effectively in case of an emergency. For Kerala, investing in community 

education and disaster preparedness could save lives and reduce the impact of any potential dam-related 

disasters (Ghosh & Sharma, 2020). 

In addition to natural disasters, human-induced threats, such as terrorism, pose a significant risk to critical 

infrastructure like dams. A small-scale terrorist attack on the Mullaperiyar Dam could have catastrophic 

consequences for Kerala, leading to widespread panic, mass casualties, and severe economic repercussions 

(Rao, 2021). The state's vulnerability to such threats necessitates the implementation of stringent security 

measures around the dam to prevent sabotage and ensure the safety of the surrounding communities. Learning 

from global incidents of terrorism targeting infrastructure, including water supply systems, is vital for 

developing comprehensive security protocols to safeguard the Mullaperiyar Dam (Ranjan, 2022). 

In conclusion, the international scenario, particularly the events surrounding the dam disaster in Derna, Libya, 

offers valuable lessons for the management and safety of the Mullaperiyar Dam in Kerala. By investing in 

infrastructure maintenance, community education, disaster preparedness, and security measures, stakeholders 

can significantly reduce the risks associated with dam failures. Addressing these challenges proactively is 

crucial for safeguarding the lives and livelihoods of millions of people living in the shadow of the Mullaperiyar 

Dam. 

Recommendations for Enhancing the Safety and Management of the Mullaperiyar Dam 

To mitigate the risks associated with the Mullaperiyar Dam, a multi-faceted approach is necessary, focusing on 

engineering safety, community preparedness, security measures, and inter-state cooperation. The following 

recommendations are essential for enhancing the dam's safety and ensuring the welfare of the surrounding 

communities. 

1. Comprehensive Engineering Assessments: 

Regular and detailed engineering assessments should be conducted to evaluate the structural integrity and safety 

of the Mullaperiyar Dam. These assessments should include geological surveys, hydrological modeling, and 

stress testing of the dam structure to identify potential weaknesses (National Disaster Management Authority, 

2020). Following the example set by successful dam management practices in other countries, such as the United 

States, which mandates rigorous safety evaluations every five years (U.S. Army Corps of Engineers, 2018), 

similar protocols should be established in India. 

2. Establishment of a Joint Safety Committee: 

A joint safety committee comprising representatives from both Kerala and Tamil Nadu should be formed to 

oversee the safety and maintenance of the Mullaperiyar Dam. This committee can facilitate transparent 

communication, address safety concerns, and ensure that maintenance protocols are rigorously followed (Iyer, 

2021). This collaborative approach would help mitigate tensions between the two states and foster trust in the 

management of the dam. 
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3. Disaster Preparedness and Community Education: 

Investing in community education programs regarding disaster preparedness is crucial. These programs should 

inform residents about the risks associated with dam failures and establish clear emergency response plans. 

Regular drills and simulations can help familiarize communities with evacuation procedures and resource 

management during a crisis (World Health Organization, 2022). Furthermore, early warning systems should be 

developed to alert communities downstream of any imminent threats, allowing for timely evacuations (Kumar 

et al., 2022). 

4. Enhancing Security Measures: 
Given the potential threat of terrorism and sabotage, comprehensive security measures should be implemented 

around the Mullaperiyar Dam. This may include installing surveillance systems, conducting regular security 

audits, and collaborating with law enforcement agencies to ensure the dam's protection against possible 

attacks (Ranjan, 2022). Drawing from international best practices in critical infrastructure protection can 

enhance security protocols. 

5. Continuous Monitoring and Risk Management: 

The implementation of continuous monitoring systems to assess the dam's structural health and environmental 

conditions is vital. This can involve utilizing advanced technologies, such as remote sensing and drone 

surveillance, to gather real-time data on the dam's status (National Institute of Hydrology, 2021). Additionally, 

establishing a risk management framework that outlines protocols for responding to identified threats can 

enhance the dam's resilience against both natural and human-induced disasters. 

6. Inter-State Water Management Agreements: 

Fostering cooperation between Kerala and Tamil Nadu through inter-state water management agreements can 

facilitate equitable water sharing and address concerns about water supply. Such agreements should include 

provisions for regular assessments of the dam's safety and its impact on both states, ensuring that all stakeholders 

have a voice in the management process (Mohan, 2021). 

By adopting these recommendations, stakeholders can significantly enhance the safety of the Mullaperiyar Dam 

and protect the lives and livelihoods of millions who depend on it. 

Conclusion 

The Mullaperiyar Dam stands as a critical infrastructure asset, not only for Tamil Nadu but also for the 

surrounding regions in Kerala. However, the complexities surrounding its safety, historical significance, and 

the socio-political dynamics between the two states underline the urgent need for proactive measures to ensure 

its integrity. The engineering assessments and historical data illustrate the necessity of rigorous monitoring and 

maintenance protocols to address structural concerns and mitigate risks. Recent global incidents, such as the 

dam failure in Derna, Libya, further emphasize the dire consequences that can arise from neglecting dam safety, 

highlighting the potential catastrophic impact on the densely populated areas downstream. 

As we move forward, it is imperative that both Tamil Nadu and Kerala embrace a collaborative approach to 

managing the Mullaperiyar Dam. Establishing joint committees, enhancing community preparedness, and 

implementing advanced security measures are essential steps in fostering a culture of safety and resilience. By 

prioritizing inter-state cooperation and adopting best practices in dam management, the states can not only 

safeguard the infrastructure but also protect the lives and livelihoods of millions who depend on its functionality. 

The path to sustainable management of the Mullaperiyar Dam lies in recognizing its importance as a shared 

resource, necessitating joint efforts toward effective governance and disaster preparedness. 
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