World Safety Journal (WSJ) Vol. XXXII, N° 3 Page 36

World Safety Journal

A peer-reviewed journal,
published by the World Safety Organization

e

V7%

8 Gy »
o SN A Journal Homepage: O

ODURNR

1975

https://worldsafety.org/wso-world-safety-journal/

Lessons Learned from the Styrene Gas Leak at LG Polymers: Enhancing
Industrial Safety, Regulatory Compliance, and Community Resilience!

Jayandran Mohan'*
! Member of IOSH, IIRSM, ICOH, IAOH, WSO, and ANZMH

KEYWORDS ABSTRACT

Styrene Gas Leak On May 7, 2020, a styrene gas leak at LG Polymers in Visakhapatnam, India,
LG Polymers revealed severe weaknesses in industrial safety, regulatory supervision, and
X]losl%khapatnam corporate responsibility. In this incident, which occurred in a densely populated

urban area, hazardous styrene gas was released, resulting in fatalities, injuries, and
environmental contamination. The primary aim of this paper is to
comprehensively discuss the styrene gas leak incident that occurred at LG
Polymers in Visakhapatnam. It will delve into various aspects of the incident,
including its causes, impacts, response measures, and implications. By analyzing
the incident in detail, this paper seeks to provide a thorough understanding of the
events surrounding the gas leak, its consequences for human health and the
environment, and the lessons learned for industrial safety and emergency
preparedness.

1. INTRODUCTION

Visakhapatnam on May 7, 2020, serves as a jarring reminder of the potential repercussions that

can result from insufficient industrial safety procedures (The Associated Press, 2020; BBC
News, 2020; Firstpost, 2020; India Today, 2020a; India Today, 2020b; India TV News, 2020; The
Times of India, 2020).

T he styrene gas leak, which took place at the LG Polymers factory in the industrial city of

Because it happened so early in the morning, locals and the authorities in charge of the area were
caught off guard. The emission of hazardous styrene gas into the environment triggered an instant state
of pandemonium and panic in the neighborhoods that were immediately next to the release site. During
the initial phase of the response, the authorities concentrated on reducing the severity of the immediate
disaster by evacuating vulnerable communities and providing medical aid. The incident involving the
leak of styrene gas had significant repercussions that reached beyond the immediate area. As a result of
the incident, concerns were raised over the safety of storing and processing hazardous chemicals in
proximity to highly populated areas. It sparked a broader conversation about striking a balance between
the development of industry, the protection of public safety, and the preservation of the environment.
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The aim of this paper is to engage the reader in the story of the event by providing a succinct review of
the event's primary characteristics, its broader consequences, and the pressing need to solve the
challenges that it emphasizes. It paves the way for a thorough investigation into the incident's causes,
repercussions, and responses, as well as the lessons that can be learned to prevent similar catastrophes
in the future.

2. BACKGROUND AND CONTEXT

LG Polymers, a division of the South Korean multinational company LG Chem, oversaw a chemical
manufacturing facility in Visakhapatnam. The operations of the facility were centered on the
production of a variety of styrene-based products, all of which are vital components in the creation of
plastics, packaging materials, and other consumer goods. The manufacturing of polystyrene and
expandable polystyrene often involves the utilization of styrene, which is an odorless liquid that has a
characteristic appearance. Because of its toxicity and flammability, working with styrene can be
fraught with danger, especially during production and storage. Styrene can present significant risks to
both human and environmental health if it is not controlled and handled appropriately. Styrene can
cause irritation of the eyes, skin, and respiratory tract in people who come into contact with it; if this
irritation is allowed to persist, it could lead to more serious health problems. The event brought to light
how critically important it is for industries that deal with dangerous chemicals to maintain strong safety
precautions at all times.

It is important to note that the LG Polymers factory is situated in a highly populated part of
Visakhapatnam, as this is an important feature of the backdrop. The location of the factory in proximity
to residential areas raises concerns over the compatibility of potentially dangerous businesses with the
growth of urban areas. The incident brought to light the possible dangers that are connected with
situating chemical factories in heavily populated regions and the necessity of adopting an approach to
industrial site selection that is predicated on a full risk assessment. In addition to this, the occurrence
took place at a time when global uncertainty was at an all-time high as a result of the COVID-19
epidemic.

The pandemic's shutdowns and disruptions had an impact on the operations of a variety of different
businesses, including LG Polymers. The decision to restart operations after a maintenance shutdown
without undertaking a complete examination and maintenance of equipment and systems sheds light on
the difficulties that industries confront when attempting to adapt to changing conditions while
simultaneously ensuring that safety regulations are adhered to. The incident highlighted the regulatory
loopholes that exist in the enforcement and oversight of industrial safety standards. This was brought to
light as a result of the incident. Even though there were procedures in place to ensure the safe handling
of hazardous chemicals, the incident brought to light flaws in the way that regular safety audits and
inspections were conducted.

3. CHAIN OF EVENTS

The chain of events that led up to and followed the styrene gas leak disaster at LG Polymers in
Visakhapatnam provides a detailed explanation of how a number of interconnected circumstances
culminated in a catastrophic event with far-reaching ramifications. These events took place in
Visakhapatnam. This historical chronology sheds light on the important moments and decisions that
ultimately led to the release of hazardous gas and the consequences of that release (The Associated
Press, 2020; India Today, 2020b; Pathak, 2020).
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e Prior to the incident, the LG Polymers plant had been shut down for maintenance, which is a
standard practice that is performed to ensure that all the facility's machinery and systems are
operating as intended. On the other hand, the lockdown and operational disruptions brought on
by the pandemic had an effect on maintenance activities, which in turn helped pave the way
for further failures.

e A turning point was reached when it was decided to get operations back up and running after
the maintenance stoppage. There was probably a lot of pressure to quickly get manufacturing
back up and running after the pandemic because of the difficulties it presented. This choice,
while understandable in the context of the strains being placed on the economy, had
significant repercussions. The hasty decision to restart operations at the facility without first
completing a thorough evaluation of its machinery and safety systems turned out to be a grave
error.

e The incident took place as a result of a malfunction in the cooling system. This device was in
charge of preventing the vaporization of styrene, which is a chemical that is very flammable
and hazardous. The insufficient maintenance performed on the cooling system during the
period in which it was offline meant that it was not operating at its full potential. As a direct
consequence of this, the temperature inside a storage tank that was holding styrene started to
increase, which in turn caused a chemical reaction to start.

e The temperature increase evaporated the styrene in the storage tank, increasing tank pressure.
Pressure buildup exceeded the tank's capacity, causing a catastrophic break. The breach
released a lot of styrene gas into the environment, creating a dangerous chemical cloud that
spread over nearby residential districts.

e The gas leak had a major impact immediately. People exposed to the gas panicked as the
deadly vapors spread swiftly. The situation was reported to local authorities, who took swift
action. The problem escalated quickly due to the leak's size and lack of planning.

e The affected areas were evacuated and treated for exposure to toxic gases. Gas victims
received medical treatment. It demonstrated the difficulty of organizing an emergency
response to a major disaster. The local health care system labored to care for gas-exposed
patients and meet medical supply needs.

Last but not least, the events leading up to LG Polymers' styrene gas leak incident demonstrate the
importance of proper maintenance, inspection, and emergency response for hazardous companies. The
decision to resume operations without safety procedures, technical issues, and minimal emergency
preparedness caused a disaster that devastated everyone. This series of terrible events underscores the
need for care, prudence, and rigorous safety procedures in dangerous product industries.

4, CAUSES AND CONTRIBUTING FACTORS

The styrene gas leak incident that occurred at LG Polymers in Visakhapatnam was the consequence of
a complex interplay of causes and contributing factors that ultimately resulted in a terrible end. These
factors include technical failures, human errors, and regulatory shortcomings, all of which collectively
highlight the importance of taking a comprehensive approach to industrial safety (Basu, 2020;
Bhashkar, 2020; Ellis-Petersen et al., 2020; India Today, 2020b; NHRCI, 2020; Observer Research
Foundation, 2020; Pathak, 2020).
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e Technical Failure: The malfunction of the cooling system, which was intended to prevent the
styrene in the storage tanks from vaporizing, was the primary example of a failure on the part
of the technology involved in this disaster. A crucial omission was that there was insufficient
maintenance performed on this system throughout the maintenance stoppage period. Due to a
problem with the cooling system, the temperature within the storage tank was allowed to
increase, which led to the beginning of the styrene vaporization process. The subsequent
increase in pressure caused the tank's capacity to be exceeded, which resulted in the tank
rupturing and hazardous gas being released into the environment.

e Human Factors: Errors caused by humans contributed significantly to the outcome of the
incident. A crucial error in judgment was made when it was decided to commence operations
before undertaking a comprehensive inspection of the equipment and safety systems. It's
possible that influences from the outside world, like the state of the economy or the difficulties
brought by the COVID-19 pandemic, played a role in the making of this choice. The fact that
plant staff lacked both the capacity to communicate with one another and awareness of safety
regulations and emergency procedures increased the severity of the catastrophe.

e Regulatory Oversight: The incident drew attention to a number of shortcomings in regulatory
oversight and enforcement. Even though there were standards and safety protocols in place to
oversee the handling of dangerous chemicals, the incident suggested that these safeguards
were not being followed properly. Unsafe practices were allowed to continue because there
were not enough safety audits and inspections being conducted on a regular basis. This led to
concerns over the efficiency of the regulatory structure designed to guarantee the safety of the
industrial sector.

e Maintenance Practices: A critical component that played a role in laying the groundwork for
the disaster was the absence of adequate maintenance performed during the period of outage.
It is extremely important for businesses that deal with hazardous materials to do regular
maintenance on their machinery and other systems to guarantee that they continue to operate
effectively. The lack of maintenance on the cooling system made it susceptible to malfunction,
which made the situation worse.

e Emergency Preparedness: The incident brought to light that we were not adequately
prepared for emergency situations. The severity of the tragedy and the rapid spread of the
deadly gas cloud complicated effective emergency management, even though local authorities
and emergency services were responding to the situation. The preparedness to deal with
widespread chemical disasters was shown to have holes as a result of this.

Last but not least, the styrene gas leak incident that occurred at LG Polymers was the consequence of a
confluence of many variables, including technical failures, human errors, gaps in regulatory
monitoring, maintenance procedures, and emergency preparedness measures. These elements, taken
together, highlight the necessity of taking a comprehensive approach to industrial safety, one that
includes routine maintenance, severe safety regulations, effective communication, vigilant regulatory
monitoring, and thorough preparation for robust emergency response plans. The event serves as a
sobering reminder of the potential consequences that might arise from disregarding any component of
safety in businesses that are potentially hazardous.

d. IMPACT AND CONSEQUENCES

The occurrence of a styrene gas leak at LG Polymers in Visakhapatnam had a significant impact on
many facets of human life, the environment, and the socioeconomic fabric of the surrounding area.
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(Basu, 2020; Bhashkar, 2020; Ellis-Petersen et al., 2020; India Today, 2020b; NHRCI, 2020; Observer
Research Foundation, 2020; Pathak, 2020).

e Human Casualties and Injuries: The gas spill caused many injuries and deaths instantly.
Locals exposed to toxic styrene gas near the plant suffered acute respiratory distress, eye and
skin irritation, and other health issues. Medical facilities struggled to handle the unexpected
influx of patients due to the weak emergency response, which increased human casualties.
This increased fatalities.

e Health Effects and Long-Term Consequences: Gas leak survivors experienced immediate
and long-term health issues. Many studies have linked styrene to respiratory, neurological, and
reproductive disorders. Concerns regarding long-term health impacts on gas victims
emphasized the necessity for continuing monitoring and treatment.

e Environmental Impact: Styrene gas emissions hurt nature. The gas condensed on cooler
surfaces, polluting the ground and streams. Contamination affected terrestrial and aquatic
plant and animal ecosystems. This may have caused styrene to accumulate in the food chain,
harming the ecology.

e Economic Repercussions: The incident caused significant economic losses for both
individuals and businesses, and these losses were a direct result of the economic
repercussions. As a result of the evacuation and the ensuing effects of the gas leak, a number
of properties were destroyed, and the infrastructure was rendered inoperable. The local firms
that were unable to function as a result of the crisis suffered financial losses as a direct result
of the economic implications that were felt throughout the region. Legal actions that sought
compensation for losses made the economic hardship worse.

e Legal and Corporate Accountability: The incident led to legal measures being taken against
LG Polymers, with impacted individuals and communities seeking recompense for their losses
and suffering. These legal actions were brought about as a result of LG Polymers' lack of
accountability. The incident brought up questions regarding the accountability of corporations
and the duty of companies to put safety above economic concerns. The judicial processes shed
light on the more general issue of holding corporations accountable for the actions and
negligence of their employees.

e Community Outcry and Psychological Impact: The gas leak caused public indignation and
protests in the neighborhoods that were impacted, as well as in other areas. The event
generated conversations on the susceptibility of marginalized groups to the effects of industrial
disasters and brought attention to the significance of social justice in the relief and restoration
efforts following a disaster. In addition, the emotional toll that the incident took on those who
survived it, those who witnessed it, and those who responded to it cannot be understated
because it has left permanent wounds on the collective psyche of the town.

e Shift in Public Awareness and Policy Focus: The incident served as a catalyst for a shift in
both the public's awareness and the focus of policy. Inadequacies in industrial safety
procedures, regulatory enforcement, and emergency response mechanisms were brought to
light as a result of the accident. Because of this, talks regarding the necessity of a more robust
regulatory framework, stringent compliance measures, and improved public knowledge about
the possible hazards linked to hazardous sectors were encouraged.



World Safety Journal (WSJ) Vol. XXXII, N°3 Page 41

Last but not least, the styrene gas leak disaster that occurred at LG Polymers created a trail of
destruction that included the loss of human lives as well as damage to the environment, the economy,
and the social fabric of the towns that were impacted. Because of the effects of the disaster, there is an
immediate and pressing need for proactive safety measures, efficient emergency response systems, and
transparent corporate responsibility. It serves as a sharp reminder that the repercussions of industrial
irresponsibility can be severe and far-reaching, and it underscores the significance of preventing such
tragedies through stringent safety measures and ongoing attention.

6. GOVERNMENT AND CORPORATE RESPONSE

The response of both the government and LG Polymers following the styrene gas leak incident at the
plant in Visakhapatnam demonstrated the complex interplay between regulatory bodies and corporate
entities, as well as the responsibilities they bear in the aftermath of a major industrial disaster (Basu,
2020; Bhashkar, 2020; Ellis-Petersen et al., 2020; India Today, 2020b; NHRCI, 2020; Observer
Research Foundation, 2020; Pathak, 2020).

e The Government’s Response: The early response from the government and local authorities
was aimed at limiting the gas leak, giving medical aid to injured individuals, and evacuating
residents from the impacted areas. On the other hand, the magnitude of the disaster and the
difficulties in coordinating the emergency response activities revealed inadequacies in the
readiness for disaster management.

e Investigations and Regulatory Actions: In the aftermath of the occurrence, investigations
were begun to investigate the reasons for the incident as well as the variables that contributed
to it. The plant's activities were inspected and evaluated by regulatory agencies to determine
whether or not they comply with safety rules. The regulatory actions were taken with the
intention of holding LG Polymers accountable for its role in the tragedy. This was done in
order to highlight how important it is for industries to comply with the safety rules and
regulations that are in place.

e Strengthening Industrial Safety: The accident woke up the government, leading officials to
rethink industrial safety standards. After it became evident that more enforcement and regular
safety audits were needed, discussions began about improving regulatory agencies' oversight
of hazardous firms.

e Corporate Response - LG Polymers: LG Polymers has issued remarks apologizing for the
tragedy. The corporation assured investigators of their complete cooperation and promised to
help affected towns and individuals.

e Cleanup and Remediation: LG Polymers promptly initiated a cleanup and remediation
project to mitigate the gas leak's environmental impact. This includes cleaning up the soil,
purifying the water, and taking further procedures to manage the styrene gas leak and reduce
damage.

e Safety and Operational Improvements: After identifying the deficiencies that caused the
event, LG Polymers improved its safety policies and operational practices. The company
overhauled its maintenance practices, emphasizing routine inspections, equipment checks, and
safety audits.
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e Communication and Transparency: Discussions regarding the significance of open and
honest communication between businesses and the general public were sparked as a result of
the incident. In order to provide clarification regarding the incident and the events that
followed, LG Polymers participated in public comments, released press statements, and
cooperated with investigation organizations.

Last but not least, the government's reaction to the incident involving the leak of styrene gas consisted
of swift crisis management, investigations, and regulatory efforts to ensure accountability and prevent
further events. As the business entity at the core of the incident, LG Polymers displayed a commitment
to correcting its mistakes by commencing cleanup activities, making safety enhancements, and
participating in transparent communication. The tragedy brought to light the critical roles that corporate
accountability and government supervision play in the prevention and management of industrial
disasters. It also brought to light the necessity of coordinated efforts to secure the public's safety and
the environment's protection.

7. LESSONS LEARNED AND REMEDIAL MEASURES

The styrene gas leak incident that occurred at LG Polymers in Visakhapatnam served as an eye-
opening lesson for both the industry as a whole and the regulatory agencies that oversee it. As a result,
a complete examination of industry procedures, protocols, and regulations was carried out with the goal
of preventing similar tragedies in the future. The incident resulted in a number of lessons being learned
and corrective actions being taken (Basu, 2020; Bhashkar, 2020; Ellis-Petersen et al., 2020; India
Today, 2020b; NHRCI, 2020; Observer Research Foundation, 2020; Pathak, 2020). These actions were
designed to improve industrial safety, regulatory compliance, and emergency preparedness.

e Corporate Safety Improvements: LG Polymers made the required improvements to
prioritize safety before economics. The company boosted maintenance, equipment inspections,
and safety audits. These measures were taken to reduce technical faults and ensure equipment
functionality.

e Training and Preparedness: The incident highlighted the importance of training and
preparedness for businesses and emergency response workers. Businesses must invest in
comprehensive training programs that teach staff safety, emergency response, and crisis
communication. This gives personnel the authority to respond quickly and appropriately in a
crisis.

e Regulatory Reforms: The disaster forced a review of hazardous industry regulations. The
regulators implemented several reforms. Regulatory reform switched to more safety
enforcement, more safety audits, and improved compliance oversight. This was done to hold
industries accountable for their practices and prevent safety regulation violations.

e Community Awareness and Involvement: The incident highlighted the need for improved
community knowledge about the dangers posed by neighboring industrial sites and the
importance of including the community in this effort. Residents were informed about potential
dangers, emergency response processes, and strategies to keep themselves safe during times of
crisis through the implementation of public education campaigns. The active participation of
communities in the formulation of emergency plans and catastrophe preparedness methods
was actively encouraged.
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e Emergency Response Coordination: The difficulties that arose in the brief period of time
immediately following the disaster brought to light the significance of efficient emergency
response coordination. The need for comprehensive disaster management strategies that take
into consideration catastrophic incidents involving significant quantities of hazardous
materials has been recognized by national and local governments. Cooperation between
different government agencies, open lines of communication, and sufficient resources were
given high priority.

e Location and Urban Planning: This occurrence attracted attention to the problem of situating
dangerous industries in heavily populated areas. The requirements for developing such
facilities in close proximity to residential communities have recently been the subject of
reevaluation by policymakers and urban planners. The potential dangers that could arise from
situating hazardous industries in close proximity to densely populated areas prompted the
proposal of more stringent rules.

e Transparency and Corporate Accountability: The incident highlighted how important it is
for firms, regulatory authorities, and the general public to communicate in a transparent
manner with one another. Companies were strongly encouraged to swiftly report events,
participate in investigations, and accept responsibility for their conduct, and this was done in
all capital letters. The tragedy also sparked a wider conversation on the responsibility of
corporations to put safety ahead of profits in their decision-making processes.

Last but not least, LG Polymers' styrene gas leak prompted lessons learned and corrective efforts to
prevent future disasters. The disaster underlined the need for corporate responsibility, regulatory
reform, emergency response coordination, and community engagement. It was a turning point in safer
industrial practices, openness, and responsibility to protect communities, the environment, and workers.

8. CONCLUSION

The LG Polymers Styrene Gas Leak disaster in Visakhapatnam shows the serious consequences of
industrial safety, regulatory monitoring, and corporate accountability mistakes. After the accident,
procedures, regulations, and preparedness across many sectors were reevaluated, resulting in a shared
commitment to averting repeat tragedies. The tragedy brought to light the requirement for a more
comprehensive and preventative strategy for occupational safety. This highlighted the fact that safety
standards cannot be sacrificed for the sake of economic concerns and that the repercussions of neglect
can be disastrous not only for human lives but also for the environment. The occurrence shed light on
the complex interaction of blunders made by humans, lapses in regulation, and malfunctioning
technology that can lead to catastrophic outcomes.

The episode prompted talks regarding the significance of having solid regulatory frameworks, tough
compliance procedures, and efficient enforcement mechanisms from the point of view of the
government. The apparatus for disaster management was reexamined, with a particular emphasis
placed on increasing emergency response capabilities, interagency collaboration, and community
involvement in the design of preparatory measures. On the business front, the incident prompted some
soul-searching and a paradigm shift toward placing a higher priority on employee safety. The manner
in which LG Polymers responded to the incident, which included making improvements to safety,
enhancing maintenance processes, and communicating openly, served as a model for corporate
accountability and responsiveness.
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The tragedy highlighted the necessity for firms to be proactive in recognizing and eliminating possible
hazards, placing the well-being of employees, communities, and the environment as their first priority.
In larger terms, the disaster generated a wider public dialogue on topics such as urban planning,
industrial location, and the coexistence of hazardous industries and communities. It sparked calls for
the rethinking of industrial zones in order to provide a safe distance from population centers, minimize
potential dangers, and promote a harmonious relationship between industrial progress and human well-
being.

The styrene gas leak that occurred at LG Polymers in Visakhapatnam ultimately acted as a catalyst for
change, motivating stakeholders from a wide variety of businesses, regulatory authorities, and
communities to work together toward a safer and more resilient future. It demonstrated the critical
importance of maintaining a heightened state of alertness at all times, adhering to stringent safety
measures, advocating for regulatory reform, and holding corporations accountable for their actions. The
lessons learned from this catastrophe will continue to guide the policies, procedures, and solutions put
in place as a result of it. This will ensure that the disastrous effects will not occur again and that the
protection of human lives, the environment, and society in general will continue to be of the utmost
importance.
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