e ISSN: 2584-2854
Volume: 03

Issue:03 March 2025
Page No: 1004 - 1011

International Research Journal on Advanced Engineering
and Management
https://goldncloudpublications.com
https://doi.org/10.47392/IRJAEM.2025.0164

{' TRIAEM

A Al

Hazards Identification and Risk Assessment in Textile Industry

S Saravanakumar?, S Asharaf?

LAssistant professor, Dept. of Safety and Fire Engineering Excel Engineering College, Namakkal, Tamilnadu,
India.

2PG-Student, M.E-Industrial Safety Engineering, Dept. of Safety and Fire Engineering Excel Engineering
College, Namakkal, Tamilnadu, India.

Emails 1D: 7mechsaravanan@gmail.com?, ashrafs313@gmail.com?

Abstract

Hazards and environmental risks due to the complex processes involved, such as spinning, weaving, dyeing,
and finishing. This paper presents a comprehensive risk assessment and hazards identification analysis aimed
at identifying potential risks, their sources, and the possible impact on workers, equipment, and the
environment within textile manufacturing facilities. The hazards in the textile industry include physical risks
such as machinery accidents, ergonomic strains, and noise exposure; chemical risks due to the use of dyes,
solvents, and other hazardous substances; and biological risks from mold or microbial contamination. In
addition, fire hazards, electrical risks, and environmental pollution caused by wastewater and air emissions
are critical concerns. The assessment employs qualitative and quantitative risk assessment methods to
evaluate the likelihood and severity of identified hazards. A systematic approach is used to prioritize risks,
followed by the development of mitigation strategies. These strategies encompass engineering controls,
administrative measures, personal protective equipment (PPE), and regular safety training to improve
occupational health and safety (OHS) standards. Furthermore, the study emphasizes the importance of
regulatory compliance with national and international safety standards, such as those outlined by OSHA
(Occupational Safety and Health Administration) and ISO (International Organization for Standardization),
to ensure the safety of workers and minimize the environmental footprint of textile operations. This paper
highlights the need for continuous monitoring and proactive risk management to foster a safe and sustainable
textile industry, aligning with global trends towards responsible production and environmental stewardship.
Keywords: Textile industry, Risk assessment, Hazard identification, Occupational health and safety (OHS),
Environmental pollution, Mitigation strategies.

1. Introduction

Hazard identification and risk assessment are critical
components of ensuring a safe and sustainable
working environment in the textile industry. The
industry, known for its complex processes like
spinning, weaving, dyeing, and finishing, exposes
workers to a variety of hazards that can impact their
health, safety, and the environment. These hazards
range from physical risks, such as machinery
accidents, ergonomic strains, and noise exposure, to
chemical and biological risks, including the use of
toxic dyes, solvents, and microbial contamination.
Additionally, fire hazards, electrical risks, and

environmental concerns like wastewater and air
emissions further complicate the safety landscape. A
systematic approach to hazard identification and risk
assessment is essential to prioritize and mitigate these
risks. Through qualitative and quantitative methods,
potential hazards are identified, their likelihood and
severity assessed, and appropriate control measures
are implemented. The goal is to reduce accidents,
illnesses, and environmental damage while
improving overall occupational health and safety
(OHS) standards [1]. This process involves
engineering controls, administrative procedures,
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personal protective equipment (PPE), and regular
safety training to ensure worker protection.
Compliance with national and international safety
standards, such as those outlined by OSHA and 1SO,
Is crucial for maintaining a safe work environment.
This paper aims to explore the importance of hazard
identification and risk assessment in the textile
industry, emphasizing the need for proactive
measures to ensure both worker safety and
environmental sustainability. [2]

2. Literature Review

The literature on hazards identification and risk
assessment in the textile industry highlights the
diverse range of health, safety, and environmental
risks associated with textile manufacturing.
Numerous studies have identified physical hazards
such as machinery-related injuries, noise exposure,
and ergonomic risks linked to repetitive tasks and
poor workstation design (Rahman et al., 2020).
Research by Natarajan et al. (2019) has shown that
inadequate ergonomics contribute to musculoskeletal
disorders among textile workers, highlighting the
need for better workplace design and practices.
Chemical hazards are another significant concern, as
workers are often exposed to harmful dyes, solvents,
and other toxic substances. Studies, such as those by
Bhattacharya et al. (2021), have shown that
prolonged exposure to these chemicals can lead to
respiratory problems, skin diseases, and long-term
health complications. Biological hazards, including
mold and microbial contamination, are also prevalent
in textile mills, especially in areas where fabrics are
stored in damp conditions (Singh et al., 2018). Fire
hazards and electrical risks are addressed in the works
of Ghosh and Sanyal (2020), who emphasize the
importance of fire safety measures and proper
electrical ~maintenance in textile facilities.
Environmental risks, such as wastewater discharge
and air emissions, are significant concerns, with
research showing that inadequate waste management
can lead to contamination and environmental
degradation (Reddy et al., 2019). Overall, literature
indicates the necessity of adopting comprehensive
hazard identification and risk assessment practices
using both qualitative and quantitative methods to
enhance safety and sustainability in the textile

industry [3-5].

3. Problem Identification

In the textile industry, workers face numerous health
and safety hazards due to the nature of the
manufacturing processes, which involve complex
operations such as spinning, weaving, dyeing, and
finishing. The problem lies in the widespread
underestimation of the risks involved, leading to
unsafe working conditions. Physical hazards, such as
machine malfunctions, ergonomic strain from
repetitive tasks, and exposure to high noise levels, are
common. Workers also face chemical hazards from
the use of dyes, solvents, and other hazardous
substances, which can lead to respiratory problems,
skin diseases, or long-term toxicity. Biological risks
from mold and microbial contamination are prevalent
in environments where textiles are stored or
processed in damp conditions. Fire hazards, electrical
risks, and the release of hazardous wastewater and air
emissions also pose significant dangers, not only to
workers but also to the surrounding environment.
Despite the recognition of these risks, many textile
manufacturing facilities lack systematic hazard
identification and effective risk assessment
processes. This gap leads to underdeveloped safety
measures, resulting in frequent workplace accidents,
health issues, and environmental pollution. The
absence of comprehensive risk management systems
further exacerbates the problem, making it essential
to implement structured hazard identification and risk
assessment protocols to minimize these dangers and
ensure a safer working environment for workers
while  maintaining compliance  with  safety
regulations.

4. Methodology

The textile industry is one of the largest and oldest
manufacturing sectors in the world, playing a critical
role in global economies. It is also a high-risk
environment due to its complex production
processes, use of heavy machinery, chemicals, and
exposure to hazardous working conditions. The
primary goal of the project "Hazards Identification
and Risk Assessment in the Textile Industry” is to
systematically identify, assess, and mitigate the
potential hazards and risks associated with textile
production to ensure the health, safety, and well-
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being of workers while improving the operational
efficiency of factories. The project focuses on
identifying various hazards present in textile
production processes, which can range from physical
hazards, such as machine-related injuries and noise,
to chemical hazards, including exposure to toxic dyes
and solvents. The ergonomic risks, fire hazards, and
environmental concerns will be explored. Worker
safety can often be compromised due to poor training,
inadequate  protective equipment, or unsafe
machinery, making risk assessment critical in
preventing workplace accidents and long-term health
problems. The project employs several methods to
address these risks. It involves conducting site visits,
interviews with workers and management, and
reviewing existing safety protocols and accident
records. The identification process will be
complemented by risk assessment tools like risk
matrices and hazard analysis techniques to evaluate
the severity and likelihood of each identified hazard.
Table 1 shows Methodology.

Table 1 Methodology
Comprehensive Risk Assessment
Framework
!

Worker Safety and Training
!

Use of Personal Protective Equipment
(PPE)

J
Improving Ventilation and Air Quality
J
Machine Safety and Maintenance
!

Hazardous Chemical Management
!

Fire Safety Measures
!

Continuous Monitoring and Feedback

1
Creating a Safety Culture

5. Comprehensive Risk Assessment Framework
A comprehensive risk assessment framework for the

textile industry involves a structured approach to
identifying, evaluating, and mitigating various
hazards present in the workplace. The first step in this
framework is hazard identification, which includes
recognizing  physical, chemical, biological,
ergonomic, and environmental risks. Physical
hazards such as machinery accidents, noise, and
repetitive motions need to be documented, along with
chemical risks from dyes and solvents, biological
risks like mold exposure, and environmental
concerns like wastewater discharge and air pollution.
Next, a risk evaluation process follows, where the
likelihood and potential impact of each identified
hazard are assessed. This step involves qualitative
and quantitative methods such as Failure Mode and
Effects Analysis (FMEA), Risk Matrix, and Hazard
and Operability Study (HAZOP). These methods
help prioritize risks based on their severity and
probability of occurrence. Once risks are prioritized,
control measures are developed and implemented.
Engineering controls, such as machine guarding,
ventilation systems, and noise reduction measures,
should be the first line of defense. Administrative
measures, including safety protocols and regular
training, ensure proper handling of hazardous
materials and safe working practices. The use of
personal protective equipment (PPE) like gloves,
masks, and ear protection further protects workers.
Finally, continuous monitoring and regular safety
audits are essential to ensure the ongoing
effectiveness of risk mitigation strategies. The
framework should also ensure compliance with safety
standards such as OSHA and ISO, fostering a safer
and more sustainable textile industry. Failure Mode
and Effect Analysis (FMEA): FMEA is a proactive
tool that identifies potential failure modes in the
textile production process, assesses the effects of
these failures, and determines their impact on safety
and production. By analyzing each step in the
process, FMEA helps identify weak points in
machinery, equipment, and operational procedures,
allowing for corrective actions to be taken before
failures occur. Failure Mode and Effect Analysis
(FMEA) in the Textile Industry. Table 2 shows
matrices and hazard analysis techniques to evaluate

Comprehensive Risk Assessment Framework. [6-11]
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Table 2 Comprehensive Risk Assessment Framework

Step Description Example
i Identify potential hazards and risks in
1. Risk ; . . . .
e the workplace. This could include Hazardous chemicals, machinery malfunctions,
Identificatio ) . ) : .
n physical, environmental, or workplace violence, environmental risks.
operational risks.
Evaluate the likelihood and impact of | Likelihood (High/Medium/Low) and Impact
2. Risk identified risks. Assess both the (High/Medium/Low). For example, a machine
Assessment probability of occurrence and the malfunction could have a high likelihood and
potential severity of consequences. high impact.
. Pr|_0r|t_|ze risks bésed on thelr_assgssed Rank risks as High, Medium, or Low priority.
3. Risk likelihood and impact, considering _ : ;
. . Example: A hazardous chemical spill may be
Evaluation what resources are available to . S
High priority.
manage them.
Develop and implement strategies to
4. Risk reduce or eliminate identified risks. Use safety equipment (PPE), regular
Control/Mit This could include preventive maintenance of machinery, hazard signage,
igation measures or emergency response training, emergency protocols.
plans.
. | Assess the remaining fISK afte_r After safety training, the risk of worker injury
5. Residual implementing mitigation strategies. . .
. Y . Y, may be reduced to Medium but not entirely
Risk Determine if the residual risk is .
i ; eliminated.
acceptable or requires further action.
6. Risk Contlnuou_sly monitor identified risks Regular safety audits, employee feedback,
o and review control measures for L N
Monitoring . . incident reports, and updating risk controls as
. effectiveness. Adapt strategies based
and Review . o needed.
on changing conditions.
7. Document all identified risks, — . . .
e . Maintain a risk register or risk management
Documentat | assessments, mitigation actions, and
: . - log. Reports for management and regulatory
ion and reviews for accountability and future ?
. compliance.
Reporting reference.

6. Worker Safety and Training

Worker safety and training are integral components
of ensuring a safe working environment in the textile
industry. Due to the complex nature of textile
manufacturing, workers face a wide array of potential

hazards ranging from machinery accidents and
chemical exposure to ergonomic risks and fire
hazards. Regular and specialized training programs
are crucial to mitigate these risks and empower
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employees to make informed decisions about their
own safety. These programs should cover various
aspects such as safe handling of machinery, the
proper use of personal protective equipment (PPE),
chemical safety, ergonomics, and emergency
response drills. When employees are properly
trained, the likelihood of workplace accidents and
injuries decreases, ensuring a safer and more efficient
work environment.[12]
7. Use of Personal Protective Equipment
The importance of Personal Protective Equipment
(PPE) cannot be overstated in industrial
environments, particularly in industries like textiles
where workers are exposed to various physical,
chemical, and environmental hazards. PPE serves as
the first line of defense against a wide range of risks,
helping prevent injury and illness in the workplace.
In the textile industry, workers face diverse hazards,
including exposure to chemicals, high noise levels,
moving machinery, extreme temperatures, and
repetitive motions. Ensuring the availability and
proper use of PPE is essential to protect the health and
safety of workers while promoting productivity and
regulatory compliance. This article provides an in-
depth look into the importance of PPE, its types, the
need for regular checks, and the training required to
ensure that it is consistently used.

e Gloves
Goggles and Safety Glasses
Respirators and Masks
Ear Protection (Earplugs or Earmuffs)
Protective Clothing (Overalls, Aprons, and
Flame-Resistant Clothing).
Foot Protection (Safety Boots)
Head Protection (Hard Hats)
Proper Use and Maintenance of PPE
Training
Inspection and Maintenance
Storage
Replacement
8. Improving Ventilation and Air Quality
In the textile industry, ensuring the safety and well-
being of workers is of paramount importance. One of
the most critical aspects of occupational health in this
sector is air quality. Exposure to airborne hazards,

including dust, fumes, and chemicals, poses serious
risks to the health of workers and can lead to various
respiratory problems, skin conditions, and even long-
term illnesses. To mitigate these risks, improving
ventilation and maintaining high air quality standards
within textile manufacturing facilities is a necessary
step. This article will discuss the importance of
adequate ventilation systems, the installation of local
exhaust ventilation (LEV), the maintenance of these
systems, and how they contribute to a healthier work
environment.

9. Machine Safety and Maintenance

The textile industry, characterized by high-speed
machinery and complex production processes,
involves considerable risks to workers due to the
operation of heavy and intricate equipment. Safety
standards for machinery and its maintenance are
critical in reducing the risk of injuries and ensuring a
safe working environment. Regular inspections,
maintenance, and proper safeguarding are necessary
to ensure that machinery functions efficiently and
that workers remain protected from the inherent
dangers of manufacturing processes. Machine safety
is not only essential for protecting human life but also
contributes to the longevity of the equipment,
reducing downtime and minimizing costs related to
malfunctions or accidents. This article will discuss
the importance of machine safety, common safety
hazards in textile machinery, and effective strategies
for maintaining and safeguarding machines in the
textile industry.[13]

10. Hazardous Chemical Management

The textile industry, like many other manufacturing
sectors, involves the use of chemicals that pose
potential risks to both workers and the environment.
These chemicals can range from dyes and solvents to
lubricants and flame retardants, all of which have
varying degrees of hazardous effects. As such, it is
crucial for textile manufacturers to adopt and enforce
a strict chemical safety protocol to safeguard both
employee health and the environment. This includes
proper chemical labeling, safe storage practices, safe
handling, disposal measures, training. This step
involves qualitative and quantitative methods such as
Failure Mode and Effects Analysis (FMEA), Risk
Matrix, and Hazard and Operability Study (HAZOP).
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Table 3 Workplace Hazards

Number of Incident
Hazard Type . Frequency (Per Preventive Measures
Incidents
Month/Year)
Machine Accidents (e.g., o5 1-2 incidents per Regular machine maintenance,
Spinning, Weaving) month safety guards, PPE
Chemical Exposure (e.g., Dyes, 15 1-2 incidents per | Proper ventilation, PPE (gloves,
Solvents) quarter masks), training
Slips, Trips, and Falls 12 1-2 incidents per Anti-slip roorlng,.clean
month walkways, training
Ergonomic Injuries (e.g., 10 1-2 incidents per | Ergonomic workstation design,
repetitive strain) month regular breaks
Burns (e.g., from hot 5 1-2 incidents per | Heat-resistant gloves, training on
machinery, steam) quarter machine handling
Cuts (e.g., from sharp 8 1-2 incidents per Proper tool handling, use of
machinery, tools) month protective gloves
Falls from Height 3 1-2 incidents per | Proper ladder use, fall protection
year equipment
Dust and Respiratory Issues 20 2-3 incidents per Dust extraction systems, PPE
(e.g., cotton dust) month (masks), ventilation
Electrical Hazards (e.g., 7 1 incident per Regular electrical inspections,
shocks, fires) quarter proper grounding

11. Fire Safety Measures
Fire safety in the textile industry is critical because of
the highly flammable materials involved, such as
fabric, chemicals, dyes, and various solvents. The
presence of machinery, electrical components, and
combustible materials creates a constant fire risk. A
strong fire safety culture and protocols are vital to
minimizing these risks and ensuring the safety of
workers and the workplace. This section will outline
fire safety measures that should be implemented in
textile manufacturing facilities, with a focus on
systems, procedures, and practices designed to
mitigate the risk of fire. [15]

11.1 Importance of Fire Safety Measures in

Textile Industry

Textile manufacturing environments are particularly
prone to fire hazards due to the combination of
flammable raw materials and machinery. Flammable
materials, including cotton, polyester, and other

textiles, are easily ignited by heat, electrical sparks,
or open flames. The use of chemicals such as dyes,
solvents, and cleaning agents heighten the potential
for fire risks. If a fire were to break out, it could
rapidly escalate, endangering both personnel and the
facility.

¢ High Flammability of Raw Materials

e Protection of Workers' Lives

¢ Prevention of Property Damage

e Compliance with Legal Regulations

¢ Ensuring Business Continuity

¢ Protecting the Environment

¢ Preserving Reputation and Customer Trust

e Preventing Loss of Raw Materials and

Finished Goods
o Fire Safety Training and Preparedness
e Fire Prevention through Maintenance
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e Insurance and Financial Protection
To mitigate these risks, implementing fire safety
measures is essential. These measures not only
protect employees from injury but also minimize
property damage and financial losses. Proper
planning, equipment, and procedures can reduce
the likelihood of a fire starting, ensure a fast
response in the event of a fire, and help ensure
that personnel know how to evacuate the building
safely.
12. Continuous Monitoring and Feedback
In any industry, risk management is an ongoing
process that requires constant attention and
refinement. Effective risk management ensures that
workplaces are safe and that employees are protected
from potential hazards. In the textile industry, where
the combination of machinery, chemicals, and
flammable materials can present serious risks,
maintaining a proactive and continuous approach to
risk management is crucial. One of the most effective
ways to ensure that risk management strategies are
effective and up-to-date is through continuous
monitoring and feedback. This section delves into
why continuous monitoring and feedback are
essential, how they should be implemented, and the

benefits they offer for long-term safety
improvements.[14]

13. Creating A Safety Culture

In today’s competitive industrial landscape,

companies must constantly balance the need for
productivity with the imperative to ensure the safety
and well-being of their workers. In high-risk
environments like the textile industry, this balance is
especially critical due to the inherent dangers
presented by machinery, chemicals, and other
hazardous materials. The solution to maintaining this
balance lies in creating a strong safety culture — a
workplace environment where safety is viewed as a
priority and a shared responsibility. A safety-first
culture ensures that the health and safety of
employees are not compromised in the pursuit of
production targets. Rather than being seen as a
separate, secondary concern, safety becomes an
integral part of the workplace ethos. This cultural
shift requires dedication, ongoing commitment, and
collaboration between management and employees.

In this comprehensive discussion, we will explore the
concept of a safety culture, why it is essential, and the
strategies that can be implemented to foster it within
a workplace.

Conclusion

The textile industry, while integral to global
economies, poses various safety and health risks to
workers and the environment. Through effective
hazard identification and risk assessment, it becomes
possible to anticipate, mitigate, and manage these
risks, ensuring a safer working environment. This
project highlights the importance of systematically
identifying potential hazards in the textile industry,
such as chemical exposure, machine malfunctions,
noise pollution, and fire hazards, all of which can lead
to severe accidents, injuries, or long-term health
issues. The risk assessment process serves as a crucial
tool for prioritizing risks based on their severity and
likelihood. By employing qualitative and quantitative
methods, industries can understand which hazards
present the most significant threat to both employee
health and business operations. Recognizing the risks
associated with machine operation, material
handling, and chemical processes is essential in
determining the necessary protective measures.
Implementing preventive measures such as regular
maintenance of machinery, proper handling and
storage of chemicals, and the installation of adequate
safety systems can significantly reduce risks.
Furthermore, educating workers about safety
protocols and ensuring they have access to personal
protective equipment (PPE) helps minimize exposure
to hazardous conditions. Regular fire drills, safe
machine operation practices, and proper ventilation
systems are just a few examples of effective risk
controls. The hazards identification and risk
assessment are not just regulatory requirements but
essential elements for the long-term sustainability of
the textile industry. By proactively addressing risks,
textile companies not only ensure the health and
safety of their workforce but also improve
productivity, reduce downtime, and maintain
compliance with industry regulations. Therefore, a
robust approach to risk management is critical for
fostering a safe, efficient, and legally compliant
working environment in the textile industry.
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