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Preface 

In today's rapidly evolving industrial landscape, the importance of safety cannot be overstated. As organizations strive to 
create safer workplaces, the role of the Safety Supervisor has become increasingly vital. Understanding this critical need, 
Safety Skill Development Foundation (SSDF), in collaboration with the CORE EHS Solutions,  has developed 
this comprehensive handbook to equip participants with the knowledge and skills necessary to excel in their roles as 
Safety Supervisor. 

This handbook is designed not only to provide a thorough grounding in the fundamental principles of occupational health 
and safety but also to align participants with current industry norms and innovative practices. As the field of safety 
management continues to advance, it is essential for professionals to stay updated with the latest regulations, 
technologies, and methodologies. This handbook serves as a bridge between traditional safety practices and modern, 
forward-thinking approaches that can be applied in diverse industrial settings. 

By studying this material, participants will gain a deep understanding of the National Occupational Standards (NOS) 
relevant to their roles. Each section is crafted to ensure that learners can comprehend, implement, and uphold the 
highest standards of safety within their workplaces. Beyond technical knowledge, this handbook also emphasizes the 
development of innovative skills that are crucial for navigating the complexities of today's industrial environments. 

At SSDF, we believe that safety is a continuous learning process. This handbook is not just a guide for passing 
assessments but a resource that participants can refer to throughout their careers. It is our hope that this material will 
empower Safety Supervisors to contribute meaningfully to their organizations, ensuring that every worker can return home 
safely at the end of the day. 

We are confident that the knowledge and skills gained from this handbook will not only enhance participants' professional 
capabilities but also foster a culture of safety and responsibility in their respective workplaces. As you embark on this 
learning journey, we encourage you to fully engage with the content, apply what you learn, and continuously strive for 
excellence in your role as a Safety Supervisor. 

Welcome to the future of safety management. 

Thank you. 

J. K. Anand 

Chairman 

Safety Skill Development Foundation (SSDF)  
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1. Introduction  
In the fast-paced and ever-evolving world of industrial operations, ensuring the safety and well-being of workers is 
paramount. As industries grow and new technologies are introduced, the complexity of maintaining a safe working 
environment increases. This reality has underscored the need for highly skilled professionals who can navigate these 
challenges and enforce safety standards that protect workers, property, and the environment. It is within this context that 
the role of the Safety Supervisor emerges as critically important. 

Purpose of the Handbook  

This handbook has been meticulously developed by 
SSDF  to serve as a comprehensive resource for 
individuals training to become Safety Supervisors. It is 
designed to equip participants with the necessary 
knowledge and skills to not only understand and apply 
existing safety standards but also to adapt to the ever-
changing demands of the industrial sector. By 
bridging the gap between theoretical knowledge and 
practical application, this handbook ensures that 
Safety Supervisors are fully prepared to meet the 
challenges of their roles. 

Scope and Content  

The content of this handbook is aligned with the 
National Occupational Standards (NOS) for the Safety 
Supervisor qualification (SSD/Q0102). It covers a 
broad range of topics that are essential for effective 
safety management in various industrial settings. 
These include: 

¶ Introduction to Occupational Safety, Health, 
and Environment:  This section focuses on 
building a safe workplace by understanding 
health and safety requirements, minimizing 
financial risks from accidents, setting safety 
goals, managing contractor compliance, and 
fostering a positive safety culture through clear 
policies, incident reporting, and effective 
training. 

¶ Fire Safety, firefighting equipment, and fire 
evacuation plan:  This section covers 
participants to identify fire hazards, understand 
fire types, follow evacuation protocols, and use 
fire-fighting equipment like extinguishers and 
hydrants, ensuring workplace fire safety. 

¶ Hazard Identification, Categories and Control:   
This section enables participants to identify and 
categorize workplace hazards, apply the 
"Hierarchy of Control" to manage risks 
effectively, and recognize hidden risks within 
safety improvement strategies. 

¶ Statutes & Legislative requirements in Health 
& Safety: The professional will be able to 
understand & comply with statutory regulation 
related to occupation safety, health, and 
environment of the worksite. 

¶ Health, Hygiene, Environment & Psychological 
Health:  Focuses on identifying health hazards in 

the workplace, implementing measures to 
ensure hygiene and cleanliness, and promoting a 
positive working environment that supports 
workers' physical and psychological well-being. 

¶ Plan, Organize and Emergency protocols:  This 
emphasizes effective resource planning, clear 
communication, and collaboration across all 
levels of the team. Participants will learn to 
support and coordinate with colleagues, 
establish emergency protocols, and implement 
them to minimize impact during incidents. 

¶ Employability Skills:  In addition to technical 
knowledge, the handbook also addresses the 
development of key employability skills, such as 
communication, teamwork, and digital literacy, 
which are essential for career success in the 
safety management field. 

Learning Objectives  

The primary objective of this handbook is to prepare 
participants for the responsibilities of a Safety 
Supervisor by providing them with a clear 
understanding of safety management principles, 
current industry norms, and innovative practices. By 
the end of this course, participants will be able to: 

¶ Identify and assess workplace hazards. 

¶ Implement and monitor safety measures 
effectively. 

¶ Conduct safety audits and training sessions. 

¶ Ensure compliance with safety regulations and 
standards. 

¶ Foster a positive safety culture within their 
organizations. 

¶ Communicate safety protocols clearly to all 
levels of staff and contractors. 

Alignment with Industry Norms and Innovation  

The industrial sector is constantly evolving, with new 
technologies, processes, and regulations emerging 
regularly. This handbook not only teaches established 
safety practices but also introduces participants to 
innovative skills and approaches that are essential for 
staying ahead in this dynamic environment. Whether 
it's understanding the latest advancements in safety 
technology or learning how to implement new 
regulatory requirements, this handbook ensures that 



Safety Supervisors are well-equipped to handle the 
demands of modern industry. 

Who Should Use This Handbook 

This handbook is intended for anyone pursuing a 
career as a Safety Supervisor or involved in safety 
management within industrial settings. It is 
particularly beneficial for: 

¶ Aspiring Safety Supervisors:  Individuals 
preparing for the Safety Supervisors qualification 
will find this handbook to be an invaluable 
resource for both study and practical application. 

¶ Current Safety Professionals:  Safety officers, 
managers, and other professionals already 
working in the field can use this handbook as a 
reference to update their knowledge and 
enhance their skills. 

¶ Trainers and Educators:  Those involved in the 
training and development of safety professionals 
can utilize this handbook as a curriculum guide to 
ensure comprehensive coverage of essential 
safety topics. 

How to Use This Handbook 

Participants are encouraged to engage deeply with 
the content of this handbook, using it as both a study 
guide and a practical reference tool. Each section is 
designed to build on the previous one, leading to a 
comprehensive understanding of the Safety 
Supervisor role. Practical exercises, case studies, and 

assessment guidelines are included to reinforce 
learning and provide real-world context. 

To get the most out of this handbook: 

¶ Study each section thoroughly,  taking the time 
to understand the key concepts and how they 
apply to real-world situations. 

¶ Engage with the practical exercises  and case 
studies to see how theoretical knowledge 
translates into practice. 

¶ Refer to the assessment guidelines  to prepare 
for evaluations and ensure you meet the required 
standards for certification. 

¶ Use the additional resources  section to explore 
further reading and deepen your understanding of 
complex topics. 

The Path Forward 

As you embark on your journey to becoming a Safety 
Supervisor, this handbook will be your guide. The 
knowledge and skills you acquire through this course 
will not only help you pass your assessments but also 
equip you to make a real difference in the safety and 
well-being of workers in your organization. At SSDF, 
we are committed to supporting you every step of the 
way, and we are confident that with dedication and 
hard work, you will emerge as a competent and 
confident Safety Supervisor, ready to take on the 
challenges of your profession.

 

  



 

2. Overview of this Program  
The Safety Supervisor  is responsible for the practical implementation of health and safety measures within an industrial 
setting. This role involves identifying potential hazards, implementing corrective actions, and ensuring that all employees 
adhere to safety protocols. The role requires a proactive approach to maintaining workplace safety, including regular 
monitoring and reporting to management. 

Key Responsibilities:  

¶ Support the development of a safe working 
environment. 

¶ Identify and mitigate workplace hazards. 

¶ Communicate safety protocols to staff and 
contractors.  

¶ Conduct safety drills and training sessions. 

¶ Report safety violations and near-miss incidents 
to management. 

Job Description  

The Safety Supervisor serves as a key point of contact 
for health and safety concerns within the workplace. 
They are tasked with: 

¶ Assisting in the implementation of health and 
safety programs. 

¶ Identifying and assessing workplace hazards. 

¶ Recommending and implementing safety 
controls based on hazard assessments. 

¶ Promoting a culture of safety through education 
and training. 

¶ Escalating concerns related to unsafe working 
conditions to the appropriate authorities. 

Personal Attributes  

To succeed as a Safety Supervisor, individuals should 
possess the following attributes: 

¶ Physical and Mental Fitness:  Must be capable 
of performing duties that may require physical 
exertion and remain mentally sharp to make 
critical safety decisions. 

¶ Integrity and Objectivity:  Ability to remain 
impartial and unbiased while enforcing safety 
standards. 

¶ Knowledge of Laws and Regulations:  
Comprehensive understanding of occupational 
health and safety laws, including local and 
international regulations. 

¶ Effective Communication:  Ability to clearly 
convey safety protocols and procedures to 
workers at all levels. 

¶ Ethical Conduct:  Must adhere to a strict code of 
ethics, prioritizing safety over all other concerns.

  



3. Qualification Parameters  
Minimum Job Entry Age: 18 years 

Educational Qualifications:  

¶ 12th with Science or Equivalent: Minimum of 4 
years of relevant work experience. 

¶ 3-Year Diploma (post -10th) in Relevant Field: 
Minimum of 3 years of relevant experience. 

¶ 10th + I.T.I: Minimum of 4 years of relevant 
experience. 

¶ Previous NSQF Level 4 Qualification: 1т2 years 
of relevant experience (approximately 1.5 years). 

Training Duration:  

¶ For Regular Course- Duration:  600 hours 
(approximately 75 days). 

¶ For RPL- Duration: 48 hours (approximately 6 
days) 

¶ Mode of Training: Classroom instruction, 
practical exercises, and on-the-job training. 

Qualification Levels:  

¶ NSQF Level: 4.5, aligned with the National Skill 
Qualifications Framework.

 

  



4. Assessment Guidelines  
Assessment Methods:  

¶ Written Examinations:  Multiple-choice 
questions, short-answer questions, and essay-
type questions to test theoretical knowledge. 

¶ Practical Assessments:  Hands-on tasks to 
assess the ability to apply knowledge in real-
world scenarios. 

¶ Viva Voce: Oral examinations to assess 
communication skills and understanding of 
concepts. 

¶ Projects:  Practical projects to demonstrate the 
application of learned skills. 

 

 

 

 

Grading System: 

¶ Grade A (70% and above): Excellent 
performance, showing a strong understanding 
and application of safety protocols. 

¶ Grade B (60% to 69%): Good performance, with 
a solid grasp of safety concepts and practical 
skills. 

¶ Grade C (50% to 59%): Satisfactory 
performance, meeting basic requirements. 

¶ Fail (Below 50%): Insufficient performance, 
requiring further study and re-assessment. 

Re-assessment Opportunities:  

¶ Trainees who fail can re-attempt the assessment 
in the next three months. 

¶ Re-assessment focuses only on the failed NOS 
unless the overall score is below 50%, requiring a 
full re-assessment.

 

  



5. Glossary of Terms 
Understanding the terminology used in occupational safety, health, and employability skills is crucial for effective 
communication and application of the principles covered in this handbook. The following glossary defines key terms that 
are frequently used in the field. 

¶ Accident:  An unexpected event that results in 
injury, illness, or damage to property. 

¶ Accident Cost -Iceberg Theory: A theory that 
illustrates the hidden costs of accidents, beyond 
direct expenses. 

¶ Audit:  A systematic review of procedures, 
policies, and practices to ensure compliance 
with legal requirements and standards. 

¶ Compliance:  Adherence to laws, regulations, 
and standards that govern occupational safety 
and health. 

¶ Contractor:  An individual or company hired to 
perform specific tasks or provide services that 
ċƖĲШŰŸƣШƣǃƓŔĦċũũǃШőċŰĬũĲĬШĤǃШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШ
employees. 

¶ Emergency Protocol:  A set of procedures 
designed to respond to emergencies, such as 
fires, medical incidents, or chemical spills, to 
minimize harm and damage. 

¶ Hazard: Any source of potential harm or adverse 
health effect on a person or persons. 

¶ Hierarchy of Controls:  A framework used to 
minimize or eliminate exposure to hazards, 
ranked from most effective (elimination) to least 
effective (personal protective equipment). 

¶ Incident:  An event that could have resulted in an 
accident but did not, often referred to as a "near 
miss." 

¶ Occupational Safety and Health (OSH):  The 
field focused on the safety, health, and welfare of 
people at work. 

¶ Personal Protective Equipment (PPE): 
Equipment worn by workers to protect against 
hazards in the workplace, such as helmets, 
gloves, and safety glasses. 

¶ Risk Assessment:  The process of identifying 
hazards, evaluating risks, and determining 
appropriate control measures to mitigate those 
risks. 

¶ Safety Culture:  The shared values, beliefs, and 
practices that influence the attitudes and 
behaviours of employees towards safety in the 
workplace. 

¶ Safety Supervisor:  A professional responsible 
for ensuring that workplace safety practices are 
followed, risks are managed, and safety 
standards are maintained. 

¶ SMART Goals: Goals that are Specific, 
Measurable, Achievable, Relevant, and Time-
bound, used to guide the planning and 
achievement of objectives.

 

  



6. Acronyms  
Acronyms are often used to refer to key concepts, organizations, and regulations in the fields of occupational safety and 
employability skills. Below is a list of common acronyms used throughout this handbook: 

¶ BOCW: Building and Other Construction Workers 
(Act) 

¶ EHS: Environmental, Health, and Safety 

¶ ILO: International Labour Organization 

¶ ISO: International Organization for 
Standardization 

¶ MSDS: Material Safety Data Sheet 

¶ NOS: National Occupational Standards 

¶ NCVET: National Council for Vocational 
Education and Training, Government of India 

¶ NSQF: National Skill Qualifications Framework 

¶ OSHA: Occupational Safety and Health 
Administration 

¶ OSH: Occupational Safety and Health 

¶ PPE: Personal Protective Equipment 

¶ QMS: Quality Management System 

¶ SMART: Specific, Measurable, Achievable, 
Relevant, Time-bound 

¶ SSDF: Safety Skill Development Foundation

 

  



7. National Occupational Standards (NOS)  
National Occupational Standards (NOS)  are a set of standards that describe the skills, knowledge, and competencies 
required to perform a specific job or task effectively in a particular industry. They are developed by industry experts and 
stakeholders, often in collaboration with government agencies or sector skills councils, to ensure that the workforce 
meets the industry's current and future needs. 

Key Features of National Occupational Standards:  

¶ Competency -Based: NOS are designed around 
the competencies needed for specific job roles. 
They outline what a person should be able to do, 
know, and understand to perform their job 
effectively. 

¶ Industry -Specific : NOS are tailored to specific 
industries, ensuring that the skills and knowledge 
are relevant and up to date with the industry's 
practices, technologies, and regulatory 
requirements. 

¶ Standardization : By providing a consistent 
benchmark for skills and competencies, NOS 
help standardize the qualifications and training 
across an industry, making it easier for employers 
to identify qualified candidates and for workers to 
understand the expectations of their roles. 

¶ Foundation for Qualifications : NOS often form 
the basis for developing vocational 
qualifications, training programs, and 
certification processes. For example, they are 
used to create National Vocational Qualifications 

(NVQs) or similar qualifications in other 
countries. 

¶ Guidance for Employers and Employees : 
Employers use NOS to develop job descriptions, 
assess employee performance, and design 
training programs. Employees can use NOS to 
understand the skills they need to develop for 
career progression. 

¶ Support for Workforce Development : NOS are 
instrumental in workforce planning and 
development, helping industries ensure that their 
employees are skilled, competent, and able to 
meet the demands of their roles. 

Global Perspective:  

While the term "National Occupational Standards" is 
commonly used in countries like the UK and India, 
many other countries have similar frameworks, 
though they might use different terms (e.g., 
"Occupational Standards," "Competency 
Standards"). The goal remains the same: to create a 
skilled and competent workforce that can meet 
industry needs and support economic development.

            

  



7.1. NOS 01: Introduction to Occupational Safety, Health, and Environment 
(OSHE) (SSD/N0106) 

Overview: The National Occupational Standard (NOS) 01: Introduction to Occupational Safety, Health, and Environment 
(OSHE) (SSD/N0106) outlines the essential knowledge and competencies needed by professionals to effectively plan, 
develop, implement, and oversee workplace health and safety practices. This standard serves as a framework for 
identifying and addressing system deficiencies, enabling corrective measures to be taken without compromising the core 
operations of an organization. By adhering to this NOS, organizations can ensure a safer work environment and a more 
resilient health and safety management system. 

Scope: The scope of SSD/N0106 encompasses 
several critical aspects of occupational safety, which 
include: 

¶ Understand health and safety requirements 
and safety audit:  

o Comprehend regulations and conduct 
audits to ensure workplace safety 
standards are met. 

¶ Understand the direct & indirect financial 
losses of an organization because of an 
accident:  

o Recognize both immediate and long-
term costs of workplace accidents, 
including medical expenses, lost 
productivity, and reputational damage. 

¶ Prepare Safety Policy:  

o Develop a formal document outlining an 
organization's commitment to 
maintaining a safe and healthy work 
environment. 

¶ Set organizational Health & Safety goals and 
objectives:  

o Establish clear, measurable safety 
targets to improve performance and 
minimize risks. 

¶ Manage risk by developing a positive safety 
culture:  

o Promote a culture where safety is 
prioritized, fostering awareness and 
proactive risk management. 

¶ Channelize proper mode of accident and 
incident reporting:  

o Implement structured procedures for 
reporting accidents and incidents to 
ensure timely responses and 
investigations. 

¶ Onboard and manage contractors to comply 
with statutory requirements in occupational 
H&S:  

o Ensure contractors adhere to legal 
health and safety standards through 
proper onboarding and ongoing 
monitoring. 

¶ Understand and conduct training:  

o Provide workers with the knowledge and 
skills to perform tasks safely and 
effectively through regular training 
sessions. 

Learning Objectives: The learning objectives of this 
NOS are designed to provide a comprehensive 
understanding of workplace safety and to equip 
individuals with the necessary skills to manage safety 
effectively. The key learning objectives include: 

¶ Health & Safety at Workplace: 

o Understand the critical importance of 
health, safety, and environment (HSE) 
management in the workplace. Learn 
the moral, financial, and legal reasons 
that necessitate a safe and healthy work 
environment. 

¶ Accident Cost Theory:  

o Gain insights into the "Accident Cost-
Iceberg" theory, which explains the 
visible (direct) and hidden (indirect) 
costs of workplace accidents, 
highlighting the broader impact of safety 
incidents on an organization. 

¶ Policy and SMART Goals: 

o A safety policy outlines the 
organization's commitment to safety, 
with a general statement of intent to 
protect workers. Its aim is to prevent 
accidents, and its objectives are clear, 
measurable targets. The SMART 
framework (Specific, Measurable, 
Achievable, Relevant, Time-bound) 
ensures goals are realistic and 
actionable. 

¶ Types and Scope of audit: 



o A safety audit reviews workplace 
practices to ensure compliance and 
identify improvements. It covers tasks, 
programs, activities, projects, and 
machinery. Internal audits assess 
internal policies, while external audits 
evaluate external regulations. First-
party audits are internal, second party 
are by clients, and third-party are 
independent.  

¶ Hierarchy and Role in an organization:  

o Management ensures safety policies 
and resources. Safety personnel 
oversee and implement safety 
measures. Process safety uses tools 
like OSHA standards, QRA, and LOPA to 
manage risks.  

o The occupier and controller ensure 
safety, while contractors follow safety 
standards with oversight from safety 
committees. Contractor safety includes 
selection, training, inspections, and 
addressing safety gaps. 

¶ PDCA Cycle and Safety Training: 

o The PDCA cycle in safety management 
involves planning and implementing 
safety measures (Plan and Do), then 
evaluating and adjusting them (Check 
and Act). 

o Training includes induction, 
competency, and Toolbox Talks to 
ensure safety awareness. 

o ]ċƚШƣĲƚƣŔŰŊШƨƚĲƚШƚĲŰƚŸƖƚШыxExЯШ§ЋЯШcЋÉЯШ
CO) to monitor hazardous gases and 
maintain a safe work environment. 

Performance Criteria: To effectively meet the goals of 
SSD/N0101, individuals are expected to demonstrate 
competency in the following areas: 

¶ Health & Safety at Workplace:  

o Demonstrates a clear understanding of 
the importance of HSE management in 
the workplace. 

o Identifies moral, financial, and legal 
implications for maintaining a safe and 
healthy work environment. 

o Applies HSE principles to real-world 
scenarios, ensuring worker protection. 

¶ Accident Cost Theory:  

o Explains the "Accident Cost-Iceberg" 
theory, distinguishing between direct 
and indirect costs. 

o Assesses the broader organizational 
impact of safety incidents, including 
hidden costs. 

o Utilizes the theory to advocate for safety 
investments and risk management. 

¶ Policy and SMART Goals: 

o Develops a comprehensive safety policy 
ŸƨƣũŔŰŔŰŊШ ƣőĲШ ŸƖŊċŰŔǍċƣŔŸŰќƚШ
commitment to safety. 

o Sets clear, measurable safety goals 
using the SMART framework. 

o Ensures that goals are achievable, 
relevant, and time-bound to drive safety 
improvements. 

¶ Types and Scope of Audit: 

o Conducts a safety audit to evaluate 
workplace practices for compliance and 
improvement opportunities. 

o Differentiates between internal, 
external, first-party, second-party, and 
third-party audits. 

o Assesses tasks, programs, activities, 
projects, and machinery to ensure 
safety standards are met. 

¶ Hierarchy and Role in an Organization: 

o Understands the roles of management, 
safety personnel, and contractors in 
maintaining safety. 

o Demonstrates knowledge of process 
safety, including OSHA standards, QRA, 
and LOPA. 

o Ensures safety policies are 
implemented across the organization, 
with a focus on contractor safety and 
oversight. 

¶ PDCA Cycle and Safety Training: 

o Applies the PDCA cycle to plan, 
implement, monitor, and adjust safety 
measures effectively. 

o Conducts and evaluates safety training 
programs, including induction, 
competency training, and Toolbox Talks. 



o ÖƚĲƚШŊċƚШƣĲƚƣŔŰŊШƚĲŰƚŸƖƚШыxExЯШ§ЋЯШcЋÉЯШ
CO) to monitor and ensure a safe 
working environment. 

Assessment Criteria: To ensure that individuals meet 
the required standards of competency, the 
assessment criteria are divided into two parts: 

¶ Theory (50 Marks): 

o Assesses the understanding of safety 
policies, accident cost theories, and the 
roles of employers and employees in 
maintaining safety. 

¶ Practical (50 Marks): 

o Evaluates the ability to conduct safety 
audits, manage risks, and implement 
safety training programs effectively. 

NOS 01: The NOS 01 standard provides professionals 
with the skills to establish and uphold effective HSE 
practices, ensuring safer, compliant workplaces. By 
understanding HSE importance, setting SMART goals, 
conducting audits, applying the PDCA cycle, 
managing contractors, and monitoring gas safety, this 
standard promotes a proactive safety culture that 
strengthens compliance and organizational 
resilience.

7.2. NOS 02: Fire Safety, firefighting equipment, and fire evacuation plan 
(SSD/N0107) 

Overview: The National Occupational Standard (NOS) 02: The NOS Fire Safety, firefighting equipment, and fire evacuation 
plan (SSD/N0107) describes the knowledge and skills required by the professional to identify fire hazard at workplace, 
understand different classes of fire hazard, suggest firefighting methods to the management for office, industries, 
evacuations, and fire drills. The NOS will help develop a systematic approach in identifying and correcting probable fire 
accidents. 

Scope: The scope of SSD/N0107 includes the 
following key components: 

¶ Identification of Fire Hazards:  

o Equip learners with the ability to 
recognize potential fire hazards in 
various industrial settings, enabling 
proactive risk management. 

¶ Differentiating Between Classes of Fire and 
Their Respective Extinguishing Methods:  

o Teach the different classes of fire (A, B, 
C, D, and K) and the appropriate 
extinguishing methods and equipment 
for each class, ensuring effective 
response during a fire emergency. 

¶ Planning and Executing Evacuation, Fire Drills 
and use of PPE: 

o This scope includes understanding and 
execution of safe evacuation 
procedures, conducting fire drills to 
ensure readiness, and properly using 
PPE to protect against hazards. 

¶ Systematic Fire Risk Management:  

o This scope involves analyzing workplace 
fire risks, implementing preventive 
actions, and recommending suitable 
firefighting equipment. 

¶ Firefighting Equipment Operation:  

o This scope teaches individuals proper 
handling, usage techniques, and 
situational awareness when deploying 
extinguishers and hydrants, helping 
contain fires early and ensuring 
workplace safety. 

Learning Objectives: The learning objectives of NOS 
02 focus on providing learners with a practical and 
comprehensive understanding of fire safety and 
evacuation procedures. The key learning objectives 
include: 

¶ Fundamentals of fire safety:  

o Learns key fire concepts: definitions of 
flammable/combustible materials, 
ŸǂǃŊĲŰќƚШƖŸũĲЯШċŰĬШŉŔƖĲШƚƣċŊĲƚШыŔŰĦŔƓŔĲŰƣЯШ
growth, fully developed, decay). It 
includes the Fire Triangle, heat 
transmission, and common fire causes 
to enhance fire prevention and 
response. 

¶ Fire Prevention and Extinguishing Techniques:  

o This section covers controlling fire 
sources (fuel, ignition, oxygen), using 
different extinguishing media, and 
operating firefighting equipment. 
Learners practice the PASS technique, 
fire hydrant operation, and proper 
extinguisher placement and 



maintenance to ensure workplace 
safety. 

¶ Fire Safety Technology and PPE: 

o This scope covers the use of fire safety 
systems like smoke detectors, alarms, 
sprinklers, and emergency lighting. It 
also includes advanced technologies 
such as water mist systems and 
wireless fire detection. Additionally, 
learners understand the role of PPE in 
fire safety, including helmets, turnout 
gear, gloves, boots, and SCBA for 
protection during fire incidents. 

¶ Emergency Evacuation and Fire Drills:  

o This section covers emergency 
evacuation requirements, including 
escape routes (IS1644), fire doors, 
signage, assembly points, and 
procedures for evacuating all 
individuals, including those with 
disabilities. It also includes the role of 
Fire Marshals and conducting fire drills 
to practice evacuation and the use of 
firefighting equipment. 

Performance Criteria: To successfully meet the 
standards set by SSD/N0102, learners are expected to 
demonstrate competence in the following areas: 

¶ Fundamentals of Fire Safety:  

o Define and explain 
flammable/combustible materials, 
oxygen's role in combustion, and fire 
stages (incipient, growth, fully 
developed, decay). 

o Understand and apply the Fire Triangle 
concept and heat transmission 
methods (conduction, convection, 
radiation). 

o Identify common causes of fire 
accidents and apply fire prevention 
strategies. 

¶ Fire Prevention and Extinguishing Techniques:  

o Demonstrate the ability to control fuel, 
ignition sources, and oxygen to prevent 
fire. 

o Use different extinguishing media 
(water, foam, dry chemical powder, 
9§ЋьШċƓƓƖŸƓƖŔċƣĲũǃШŉŸƖШƻċƖŔŸƨƚШŉŔƖĲШƣǃƓĲƚЮ 

o Apply the PASS technique for 
extinguishing fires and operate fire 
hydrants effectively. 

o Ensure proper placement and 
maintenance of fire extinguishers at the 
workplace, utilizing checklists. 

¶ Fire Safety Technology and PPE: 

o Understand and operate smoke 
detectors, fire alarms, emergency 
lighting, sprinklers, and fire hydrants. 

o Identify and explain new fire safety 
technologies (e.g., water mist systems, 
wireless fire detection, online hydrant 
pressure monitoring). 

o Demonstrate knowledge of and proper 
use of PPE (helmet, turnout gear, gloves, 
boots, SCBA) during fire incidents. 

¶ Emergency Evacuation and Fire Drills:  

o Understand emergency evacuation 
requirements, including escape routes, 
fire doors, signage, and assembly 
points. 

o Apply procedures for the evacuation of 
differently abled individuals. 

o Understand the role and responsibilities 
of Fire Marshals. 

o Conduct fire drills effectively to practice 
emergency evacuation and firefighting 
equipment use. 

Assessment Criteria: The assessment for NOS 02 is 
divided into theoretical and practical components, 
ensuring that learners are evaluated on both their 
knowledge and their ability to apply that knowledge in 
real-world scenarios: 

¶ Theory (50 Marks): 

o Assesses the learner's understanding of 
fire safety concepts, including fire 
hazard identification, classes of fire, 
and appropriate extinguishing methods. 

¶ Practical (50 Marks): 

o Evaluates the learner's ability to operate 
firefighting equipment, conduct fire risk 
assessments, and execute evacuation 
drills effectively. 

Fire Safety, firefighting equipment, and fire 
evacuation plan (SSD/N0107) provides essential 
knowledge on fire safety, prevention, and emergency 



procedures. It covers fire fundamentals, prevention 
techniques, the use of extinguishing media, and 
operating firefighting equipment. Learners practice 
the PASS technique, fire hydrant operation, and 
proper extinguisher placement. The course also 

includes advanced fire safety technologies, PPE 
usage, and emergency evacuation protocols, 
ensuring effective fire drills and safety for all 
individuals, including those with disabilities.

7.3. NOS 3: Hazard Identification, Categories and Control (SSD/N0108)  

Overview: The National Occupational Standard (NOS) 3: Hazard Identification, Categories and Control (SSD/N0108) 
focuses on the critical processes of identifying hazards, and skills required by the professional to identify hazards at the 
workplace, severity of hazards, risk rating, protection overview and improved methodologies. 

Scope: The scope of SSD/N0108 includes the 
following key areas: 

¶ Hazard Identification and Categorization:  

o Equip learners with the ability to identify 
and categorize workplace hazards (e.g., 
physical, chemical) to assess risks and 
implement control measures for safety. 

¶ Implementing Hierarchy of Control:  

o This involves applying the Hierarchy of 
Control (elimination, substitution, 
engineering controls, administrative 
controls, and PPE) to mitigate identified 
hazards, ensuring the most effective 
safety measures are prioritized in 
workplace improvement processes. 

¶ Understanding Hidden Risks in Improved 
Methodologies:  

o Learners identify and assess hidden 
risks that may arise when implementing 
new or improved safety methodologies, 
ensuring that potential unforeseen 
hazards are considered and managed 
effectively. 

Learning Objectives: The learning objectives of NOS 3 
focus on providing a comprehensive understanding of 
hazard identification and risk management, ensuring 
that learners can effectively apply these concepts in 
real-world scenarios. The key learning objectives 
include: 

¶ Hazard Identification:  

o Understand the basic definitions and 
concepts of hazards, unsafe conditions, 
and incidents. Learn to differentiate 
between fatal and non-fatal incidents, 
as well as near-misses, and recognize 
the potential sources of hazards in 
various workplace settings. 

¶ Hierarchy of Control:  

o The hierarchy of controls is a key 
concept in safety management. It helps 

prioritize risk reduction strategies, with 
each level designed to eliminate or 
minimize hazards effectively. 
Understanding the importance of each 
level and its application ensures safer 
work environments. 

¶ Basic Hazard categories and control:  

o This section covers various hazard 
categories in the workplace and their 
control measures. It includes hazards 
related to electricity, fire, tools, 
machinery, health risks (e.g., working at 
heights, confined spaces), workplace 
hazards (e.g., slips, trips, lone working), 
movement of workforce, vehicles, 
hazardous substances, 
musculoskeletal disorders, noise, 
vibration, and mental health issues. 

Performance Criteria: To effectively meet the 
standards of SSD/N0103, learners are expected to 
demonstrate competency in the following areas: 

¶ Hazard Identification:  

o Accurately identify and categorize 
hazards based on definitions and 
concepts. 

o Distinguish between fatal, non-fatal 
incidents, and near-misses. 

o Recognize potential sources of hazards 
in different work environments and 
situations. 

¶ Hierarchy of Control:  

o Understand and apply the hierarchy of 
controls to prioritize risk reduction. 

o Recognize the importance of each 
control level and demonstrate the 
appropriate application for hazard 
elimination or minimization. 

¶ Basic Hazard Categories and Control:  



o Identify different hazard categories (e.g., 
electricity, fire, machinery, health risks). 

o Implement suitable control measures 
for each hazard category (e.g., personal 
protective equipment, engineering 
controls, training). 

o Demonstrate knowledge of control 
measures for workplace health risks 
(e.g., slips, trips, manual handling). 

o Understand and apply control methods 
for external risks like hazardous 
substances, noise, vibration, and 
mental health concerns. 

o Ensure effective control and prevention 
strategies for lifting, rigging, and related 
hazards. 

Assessment Criteria: The assessment for NOS 3 is 
divided into theoretical and practical components, 
ensuring that learners are evaluated on both their 
understanding of hazard and risk concepts and their 
ability to apply these concepts effectively: 

¶ Theory (50 Marks): 

o ƚƚĲƚƚĲƚШƣőĲШũĲċƖŰĲƖќƚШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШ
hazard identification, risk assessment 
methodologies, and the hierarchy of 
controls. This includes knowledge of 
different hazard categories and the 
principles of risk management. 

¶ Practical (50 Marks): 

o EƻċũƨċƣĲƚШ ƣőĲШ ũĲċƖŰĲƖќƚШ ċĤŔũŔƣǃШ ƣŸШ
conduct comprehensive risk 
assessments, implement control 
measures, and monitor the 
effectiveness of these controls in real 
workplace scenarios. 

Hazard Identification, Categories and Control 
(SSD/N0108) quips professionals with the essential 
knowledge and skills to effectively identify, 
categorize, and control hazards in the workplace. By 
understanding the hierarchy of control and applying 
appropriate risk reduction strategies, individuals are 
empowered to create safer work environments. The 
performance criteria ensure that professionals can 
manage various hazard categories such as electricity, 
fire, machinery, health risks, and workplace 
conditions.

 

  



7.4. NOS 4: Statutes & Legislative requirements in Health & Safety (SSD/N0109) 

Overview: The National Occupational Standard (NOS) 4: Statutes & Legislative requirements in Health & Safety 
(SSD/N0109) is designed to provide learners with the skills and knowledge of regulations and regulatory compliance 
requirements as per the laws governed by the Government of India. 

Scope: The scope of SSD/N0109 includes the 
following key components: 

¶ Compliance with Occupational Safety, Health, 
and Environmental Regulations:  

o This scope focuses on understanding 
and ensuring compliance with statutory 
regulations related to occupational 
safety, health, and environmental 
standards at the workplace. It 
emphasizes adherence to relevant legal 
frameworks and guidelines to maintain 
a safe and healthy work environment, 
including safety protocols, risk 
management, and environmental 
protection measures. 

Learning Objectives: The learning objectives of NOS 4 
focus on providing a practical understanding of 
planning, organizing, and managing emergency 
protocols in the workplace. The key learning 
objectives include: 

¶ Statutes & Legislative requirements in Health 
& Safety: 

o This section covers the application of 
various regulatory obligations related to 
safety, health, and environmental 
compliance in the workplace.  

o It includes adherence to key legislations 
such as the BOCW Act, Factories Act, 
OSH Code, Environment Protection Act, 
and various industry-specific guidelines 
like those from OSHA, OSID, and PESO.  

o The focus is on compliance with rules 
related to occupational safety, fire 
safety, explosives, boilers, gas 
cylinders, compensation, and first aid, 
ensuring that organizations meet legal 
and safety standards to protect workers 
and the environment. 

Performance Criteria: To meet the standards of 
SSD/N0104 effectively, learners are expected to 
demonstrate competency in the following areas: 

¶ Application of Regulatory Obligations for 
Safety, Health, and Environmental 
Compliance:  

o Apply safety, health, and environmental 
regulations as per the BOCW Act of 1996 
for construction-related worksite safety. 

o Ensure workplace safety as per the 
provisions of the Factories Act, 1948, 
focusing on worker welfare, health, and 
safety. 

o Implement and follow the Occupational 
Safety and Health Code 2020 and OSHA 
regulations to maintain workplace 
safety. 

o Adhere to the Environment Protection 
Act to manage and reduce 
environmental hazards at the 
workplace. 

o Apply OSID guidelines for safety in the 
oil industry, including hazard 
management and safety practices. 

o Follow the DGMS (Director General of 
Mines Safety) training and safety 
guidelines for the mining sector. 

o Ensure compliance with the Electricity 
Act, 2010 for electrical safety in 
workplace installations. 

o Apply the 2016 National Building Code 
regulations for safe construction and 
maintenance of buildings. 

o Adhere to the National Fire Protection 
Association (NFPA) standards for fire 
safety in the workplace. 

o Follow PESO guidelines and the 
Explosives Act 1884 for safe handling 
and storage of explosives. 

o Comply with the Gas Cylinder Rules 
2016 for safe use, storage, and 
transportation of gas cylinders. 

o Implement safety procedures as per The 
Boilers Act 1923 for the safe operation of 
boilers. 

o ƓƓũǃШĦŸůƓũŔċŰĦĲШƽŔƣőШƣőĲШìŸƖťůĲŰќƚШ
Compensation Act, 1923, and Employee 
State Insurance Act, 1948, for worker 
protection and benefits. 



o Ensure compliance with the Motor 
Vehicle Act 1988 for vehicle safety at the 
workplace. 

o Comply with first aid training regulations 
for workplace emergencies and ensure 
appropriate personnel are trained. 

Assessment Criteria: The assessment for NOS 4 is 
divided into theoretical and practical components, 
ensuring that learners are evaluated on both their 
understanding of Statutes & Legal requirements in 
OHS to apply this knowledge in real-life scenarios: 

¶ Theory (50 Marks): 

o ƚƚĲƚƚĲƚШƣőĲШũĲċƖŰĲƖќƚШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШ
Statutes & Legislative requirements in 
Health & Safety. 

¶ Practical (50 Marks): 

o EƻċũƨċƣĲƚШ ƣőĲШ ũĲċƖŰĲƖќƚШ ċĤŔũŔƣǃШ ƣŸШ
implement Statutes & Legislative 
requirements in Health & Safety. 

Statutes & Legislative requirements in Health & Safety 
(SSD/N0109) equips professionals with a 
comprehensive understanding of regulatory 
obligations related to occupational safety, health, 
and environmental compliance. By applying key 
legislations such as the BOCW Act, Factories Act, 
OSH Code, and specialized guidelines from OSHA, 
OSID, PESO, and others, workers are empowered to 
ensure legal and safety standards are met. This 
standard emphasizes the importance of complying 
with regulations for fire safety, hazardous materials, 
worker compensation, vehicle safety, and first aid. 
Mastery of these compliance areas helps create safer 
work environments, mitigates risks, and ensures 
organizational alignment with statutory requirements, 
ultimately protecting workers and the environment.

7.5. NOS 5: Health, Hygiene, Environment & Psychological Health (SSD/N0110) 

Overview: The National Occupational Standard (NOS) 5: Health, Hygiene, Environment & Psychological Health 
(SSD/N0110) is designed to provide learners with the skills and knowledge necessary to know & understand and take 
precautions & measures to ensure proper health, hygiene, working environment and psychological health of workers at 
the work site. 

Scope: The scope of SSD/N0110 includes the 
following key components: 

¶ Health Hazard identification for workers at 
work sites : 

o This scope focuses on identifying 
potential health risks in the workplace, 
such as exposure to chemicals, noise, 
and poor ergonomics, to prevent health 
issues and ensure worker safety. 

¶ Ensuring Health, Hygiene, and Cleanliness at 
the Workplace:  

o This scope emphasizes implementing 
practices to maintain a clean and 
hygienic work environment, including 
proper sanitation, waste management, 
clean facilities, and good personal 
hygiene to prevent health risks and 
promote worker well-being. 

¶ Promoting Psychological Health and a Positive 
Work Environment:  

o This scope focuses on the importance of 
maintaining the psychological health of 
workers by addressing factors like 
stress, work-related mental health 
issues, and creating a positive work 
environment. It emphasizes the role of 
management in fostering a supportive 

culture, reducing workplace stressors, 
and promoting mental well-being 
through initiatives like counselling, 
breaks, and a balanced workload. 

Learning Objectives: The learning objectives of NOS 5 
focus on providing a practical understanding of 
planning, organizing, and managing emergency 
protocols in the workplace. The key learning 
objectives include: 

¶ Ensuring Health, Hygiene, and Sanitation at 
the Workplace:  

o This section focuses on identifying 
hazards and risks related to hygiene, 
sanitation, and the work environment 
that may impact workers' health. It 
emphasizes evaluating and ensuring 
proper health, hygiene, and sanitation 
practices to prevent health risks and 
improve workplace conditions. The goal 
is to maintain a clean, safe, and healthy 
work environment for employees. 

¶ Comprehensive Hygiene and Waste 
Management at the Workplace:  

o This focuses on planning and ensuring 
proper hygiene arrangements at the 
workplace, including safe water 
hygiene, food hygiene, and personal 



hygiene. It also covers managing waste, 
such as human waste, solid waste, and 
water waste, and ensuring adequate 
housing hygiene, work hygiene, 
cleanliness, and ventilation to maintain 
a healthy work environment. 

¶ Workplace Health, Safety, and Employee 
Welfare Planning:  

o This scope involves planning for 
essential medical facilities near the 
workplace, ensuring clear safety 
policies and briefings, and providing 
education facilities for workers' children 
along with entertainment and 
communication facilities for all 
employees, contributing to a supportive 
and safe work environment. 

Performance Criteria: To meet the standards of 
SSD/N0110 effectively, learners are expected to 
demonstrate competency in the following areas: 

¶ Health, Hygiene, and Sanitation:  

o Identify health hazards related to 
hygiene, sanitation, and work 
environment. 

o Evaluate the requirements for health, 
hygiene, and sanitation to minimize 
risks. 

o Ensure proper health, hygiene, and 
sanitation practices are in place. 

¶ Hygiene and Waste Management: 

o Plan and implement safe water hygiene, 
food hygiene, and personal hygiene 
measures. 

o Manage human waste, solid waste, and 
water waste effectively. 

o Ensure proper housing hygiene, work 
hygiene, cleanliness, and ventilation at 
the workplace. 

¶ Workplace Welfare and Safety Planning:  

o Ensure the availability of medical 
facilities near the workplace. 

o Establish clear safety policies and 
provide safety briefings to employees. 

o Plan and ensure education and 
entertainment facilities for workers' 
families. 

Assessment Criteria: The assessment for NOS 5 is 
divided into theoretical and practical components, 
ensuring that learners are evaluated on both their 
understanding of emergency planning and their ability 
to apply this knowledge in real-life scenarios: 

¶ Theory (50 Marks): 

o Focuses on evaluating knowledge of 
health, hygiene, sanitation, waste 
management, safety policies, and 
welfare practices. Includes 
understanding regulatory compliance, 
risk identification, and planning for safe 
work environments. 

¶ Practical (50 Marks): 

o Assesses the ability to apply knowledge 
through hands-on tasks, such as setting 
up hygiene stations, organizing waste 
management practices, ensuring safety 
briefings, and establishing welfare 
facilities.  

NOS 5 emphasizes creating a workplace environment 
that prioritizes health, hygiene, and sanitation to 
protect workers' well-being. By addressing hazards 
related to poor hygiene, inadequate waste 
management, and lack of welfare facilities, this 
standard ensures that workplaces maintain high 
standards of cleanliness, safe food and water 
practices, proper waste management, and accessible 
medical and safety resources. Additionally, by 
planning for employee welfare, including education 
and recreation, NOS 5 promotes a balanced and 
supportive atmosphere that enhances workers' 
safety, morale, and overall productivity.

  



7.6. NOS 6: Plan, Organize, and Emergency Protocols (SSD/N0104) 

Overview: The National Occupational Standard (NOS) 4: Plan, Organize, and Emergency Protocols (SSD/N0104) is 
designed to provide learners with the skills and knowledge necessary to effectively plan and organize work activities with 
a focus on safety, as well as to establish and manage emergency protocols. This standard is crucial for preparing for and 
managing unforeseen incidents or accidents, ensuring the safety and well-being of all personnel in the workplace. 

Scope: The scope of SSD/N0104 includes the 
following key components: 

¶ Resource Planning and Task Organization: 

o Equip learners with the ability to plan 
and organize resources, tasks, and 
schedules to align with work timelines 
while prioritizing safety. 

¶ Coordination and Communication with Team 
Members:  

o Develop skills for effective 
communication and coordination 
among team members, ensuring that 
safety protocols are understood and 
followed by all. 

¶ Emergency Preparedness and Response 
Planning:  

o Guide learners in establishing 
comprehensive emergency 
preparedness plans, including response 
procedures for medical and fire 
emergencies, evacuation plans, and 
designated assembly areas. 

Learning Objectives: The learning objectives of NOS 4 
focus on providing a practical understanding of 
planning, organizing, and managing emergency 
protocols in the workplace. The key learning 
objectives include: 

¶ Resource Planning:  

o Learn to plan and allocate safety 
resources effectively, ensuring that 
safety measures, schedules, and tasks 
are aligned with overall work timelines. 
This includes budgeting for safety 
equipment, assigning responsibilities, 
and scheduling safety checks. 

¶ Communication and Coordination:  

o Develop effective communication skills 
to ensure clear and concise 
coordination with team members, 
subordinates, and superiors. This 
includes regular safety briefings, 
updates on safety measures, and the 

use of communication tools during 
emergencies. 

¶ Emergency Protocols:  

o Gain the ability to set up and manage 
emergency protocols, including medical 
and fire emergency measures. Learn to 
establish evacuation plans, designate 
assembly areas, and ensure that all 
employees are familiar with the 
emergency procedures. 

Performance Criteria: To meet the standards of 
SSD/N0104 effectively, learners are expected to 
demonstrate competency in the following areas: 

¶ Plan and Allocate Resources Effectively:  

o Develop and implement a resource plan 
that allocates the necessary safety 
resources, including personnel, 
equipment, and time, to ensure the safe 
execution of work activities. 

¶ Set Up and Implement Emergency Protocols:  

o Establish and execute comprehensive 
emergency protocols, including setting 
up medical response teams, fire safety 
measures, evacuation procedures, and 
assembly points. Ensure that these 
protocols are regularly updated and 
practiced through drills. 

¶ Supervise and Monitor the Progress of Safety 
Measures: 

o Continuously supervise and monitor the 
implementation of safety measures, 
ensuring that they are followed as 
planned and that any deviations are 
promptly addressed. This includes 
regular safety audits and reviews of 
emergency preparedness. 

Assessment Criteria: The assessment for NOS 4 is 
divided into theoretical and practical components, 
ensuring that learners are evaluated on both their 
understanding of emergency planning and their ability 
to apply this knowledge in real-life scenarios: 

¶ Theory (50 Marks): 



o ƚƚĲƚƚĲƚШƣőĲШũĲċƖŰĲƖќƚШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШ
resource planning, communication 
strategies, and the principles of 
emergency protocols. This includes 
knowledge of setting up and maintaining 
effective emergency plans. 

¶ Practical (50 Marks): 

o EƻċũƨċƣĲƚШ ƣőĲШ ũĲċƖŰĲƖќƚШ ċĤŔũŔƣǃШ ƣŸШ
implement emergency protocols, such 
as setting up evacuation drills, 
coordinating with emergency services, 
and managing real-time emergency 
situations. 

Plan, Organize, and Emergency Protocols 
(SSD/N0104) provides a comprehensive framework 
for ensuring that work activities are safely planned 
and organized, with robust emergency protocols in 
place to manage unforeseen incidents. By focusing on 
resource planning, effective communication, and 
emergency preparedness, this standard equips 
individuals with the tools needed to maintain a safe 
work environment and respond effectively to 
emergencies. Adhering to this standard not only 
enhances workplace safety but also ensures 
compliance with safety regulations and promotes a 
proactive safety culture within the organization.

7.7. NOS 7: Introduction to Safety Regulations (SSD/N0105) 

Overview: The National Occupational Standard (NOS) 5: Introduction to Safety Regulations (SSD/N0105) is designed to 
familiarize learners with the essential safety regulations and compliance requirements under Indian laws. This standard 
ensures that professionals in various industries are fully aware of their legal obligations concerning occupational safety, 
health, and environmental (EHS) standards, enabling them to effectively integrate these regulations into their workplace 
practices. 

Scope: The scope of SSD/N0105 includes the 
following key areas: 

¶ Understanding Statutory Regulations Related 
to Safety and Health:  

o Provides a comprehensive 
understanding of the statutory 
regulations governing safety and health 
in the workplace, ensuring that learners 
are well-versed in the legal framework. 

¶ Compliance with the Factories Act, BOCW Act, 
and Other Relevant Laws: 

o Focuses on key Indian laws such as the 
Factories Act of 1948, the Building and 
Other Construction Workers (BOCW) 
Act of 1996, and other relevant 
regulations that outline the 
requirements for maintaining safe 
working conditions. 

¶ Application of International Safety Standards:  

o Guides learners in understanding and 
applying international safety standards 
alongside national regulations, 
promoting best practices in 
occupational safety and health. 

Learning Objectives: The learning objectives of NOS 5 
are centered on providing a solid foundation in safety 
regulations and compliance, with a focus on both 
national and international standards. The key learning 
objectives include: 

¶ Regulatory Knowledge:  

o Gain in-depth knowledge of key safety 
regulations in India, including the 
Factories Act of 1948, which governs the 
health, safety, and welfare of workers in 
factories, and the BOCW Act of 1996, 
which regulates the safety and welfare 
of workers in the construction industry. 

¶ Compliance Application:  

o Learn to apply regulatory obligations in 
the context of safety, health, and 
environmental compliance. This 
includes understanding how to integrate 
these requirements into daily 
operations, audits, and safety 
management systems as per national 
and international guidelines. 

Performance Criteria: To effectively meet the 
standards of SSD/N0105, learners are expected to 
demonstrate competency in the following areas: 

¶ Apply Relevant Safety Regulations to 
Workplace Scenarios:  

o Demonstrate the ability to apply 
relevant safety regulations in various 
workplace scenarios, ensuring that all 
activities are conducted in compliance 
with statutory requirements. 

¶ Ensure Compliance with Statutory and 
Regulatory Requirements:  



o Ensure that all workplace practices 
adhere to the legal requirements set out 
by national and international safety 
standards, including regular reviews 
and updates to maintain compliance. 

¶ Conduct Safety Audits and Report on 
Compliance:  

o Perform safety audits to assess 
compliance with statutory regulations 
and report on findings, including 
recommending corrective actions to 
address any non-compliance. 

Assessment Criteria: The assessment for NOS 5 is 
divided into theoretical and practical components, 
ensuring that learners are evaluated on both their 
understanding of safety regulations and their ability to 
apply these regulations in real-world situations: 

¶ Theory (50 Marks): 

o ƚƚĲƚƚĲƚШƣőĲШũĲċƖŰĲƖќƚШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШ
key safety regulations such as the 
Factories Act and the BOCW Act, as well 

as the principles of regulatory 
compliance. 

¶ Practical (50 Marks): 

o EƻċũƨċƣĲƚШƣőĲШũĲċƖŰĲƖќƚШċĤŔũŔƣǃШƣŸШċƓƓũǃШ
safety regulations in practical 
scenarios, such as conducting safety 
audits, implementing compliance 
measures, and responding to case 
studies that require regulatory 
application.  

Introduction to Safety Regulations (SSD/N0105) 
provides a comprehensive foundation in the statutory 
and regulatory framework governing occupational 
safety, health, and environmental standards in India. 
By focusing on key laws like the Factories Act and the 
BOCW Act, as well as the application of international 
safety standards, this NOS equips learners with the 
knowledge and skills needed to ensure compliance in 
their workplaces. Adhering to this standard not only 
helps organizations meet legal obligations but also 
promotes a culture of safety and accountability within 
the workplace. 

  



7.8. NOS 7: Employability Skills (DGT/VSQ/N0102) 

Overview:  The National Occupational Standard (NOS) 6: Employability Skills (DGT/VSQ/N0102) is designed to equip 
learners with a broad range of essential skills that are critical for success in any professional environment. This NOS 
covers key areas such as communication, financial literacy, digital skills, and teamwork, ensuring that individuals are 
well-prepared to navigate the demands of the modern workplace and advance their careers. 

Scope: The scope of SSD/N0102 includes the 
following key components: 

¶ Basic Communication and Interpersonal 
Skills:  

o Focuses on developing effective verbal 
and written communication skills, along 
with interpersonal skills that are crucial 
for collaboration and professional 
interactions. 

¶ Financial and Legal Literacy:  

o Provides foundational knowledge of 
personal finance management, 
including understanding salary 
components, managing expenses, and 
conducting safe online transactions. It 
also covers basic legal rights related to 
employment. 

¶ Digital Literacy and Online Safety:  

o Ensures learners are proficient in using 
digital tools, software, and online 
platforms, while also emphasizing the 
importance of online safety and 
responsible digital behaviour. 

¶ Career Development and Goal Setting:  

o Guides learners in understanding the 
distinction between a job and a career, 
and helps them develop the skills 
needed for career planning, goal setting, 
and professional growth. 

Learning Objectives:  The learning objectives of NOS 
6 are focused on providing a comprehensive set of 
skills that are applicable across various professional 
environments. The key learning objectives include: 

¶ Communication Skills:  

o Develop strong verbal and written 
communication skills that are essential 
for effective interaction in diverse 
settings, including formal and informal 
workplace communication. 

¶ Financial Literacy:  

o Learn to manage personal finances 
effectively, understand the components 

of a salary slip, and conduct safe online 
financial transactions. This includes 
budgeting, saving, and making informed 
financial decisions. 

¶ Digital Skills:  

o Gain proficiency in using digital devices 
such as computers and smartphones, 
software applications like word 
processors and spreadsheets, and 
online platforms for communication and 
collaboration. Understand the 
importance of online safety and data 
protection. 

¶ Career Development:  

o Understand the difference between a 
job and a career and learn how to set 
and achieve career goals. This includes 
the development of a professional 
résumé, preparing for job interviews, 
and engaging in continuous learning and 
skill development. 

Performance Criteria:  To effectively meet the 
standards of NOS 6, learners are expected to 
demonstrate competency in the following areas: 

¶ Demonstrate Effective Communication in the 
Workplace:  

o Show proficiency in both verbal and 
written communication, including the 
ability to articulate ideas clearly, listen 
actively, and engage in constructive 
dialogue. 

¶ Manage Personal Finances and Understand 
Legal Rights: 

o Demonstrate the ability to create a 
personal budget, manage expenses, 
and understand the financial and legal 
aspects of employment, including 
salary components and basic employee 
rights. 

¶ Use Digital Tools Efficiently for Work -Related 
Tasks: 

o Exhibit competence in using digital tools 
and software for tasks such as 



document creation, data management, 
and online communication. Ensure safe 
online practices and data security. 

¶ Develop a Professional Résumé and Prepare 
for Job Interviews:  

o Create a well-structured, professional 
résumé that highlights relevant skills 
and experiences. Prepare effectively for 
job interviews, demonstrating the ability 
to present oneself confidently and 
respond to questions appropriately. 

Assessment Criteria:  The assessment for NOS 6 is 
divided into theoretical and practical components, 
ensuring that learners are evaluated on both their 
understanding of employability concepts and their 
ability to apply these skills in real-life scenarios: 

¶ Theory (25 Marks): 

o ƚƚĲƚƚĲƚШƣőĲШũĲċƖŰĲƖќƚШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШ
key concepts such as financial literacy, 
digital skills, and career development. 

This includes knowledge of financial 
products, legal rights, and 
communication principles.  

¶ Practical (25 Marks): 

o EƻċũƨċƣĲƚШƣőĲШũĲċƖŰĲƖќƚШċĤŔũŔƣǃШƣŸШċƓƓũǃШ
employability skills in practical 
scenarios, such as preparing a 
professional résumé, conducting a 
mock job interview, and using digital 
tools for workplace tasks. 

Employability Skills (DGT/VSQ/N0102) provides a 
comprehensive foundation for developing the 
essential skills needed to thrive in any professional 
environment. By focusing on communication, 
financial literacy, digital proficiency, and career 
development, this NOS ensures that learners are 
well-prepared to meet the demands of the modern 
workplace, advance their careers, and achieve long-
term professional success. Adhering to this standard 
not only enhances individual employability but also 
contributes to a more skilled and capable workforce.

 

  



8. Chapter 1: Introduction to Occupational Safety, Health, and 
Environment (OSHE) 
Introduction: In conclusion, Occupational Health, Safety, and Environment (HSE) management is an essential framework 
for protecting human health, ensuring workplace safety, and promoting environmental sustainability. Effective HSE 
practices not only safeguard employees and the broader community but also help organizations comply with legal 
requirements, reduce operational risks, and enhance their reputation. By integrating HSE principles into daily operations, 
businesses can avoid costly accidents, improve productivity, and contribute to a sustainable future. Ultimately, a strong 
ĦŸůůŔƣůĲŰƣШƣŸШcÉEШůċŰċŊĲůĲŰƣШĬĲůŸŰƚƣƖċƣĲƚШċŰШŸƖŊċŰŔǍċƣŔŸŰќƚШĬĲĬŔĦċƣŔŸŰШƣŸШĦŸƖƓŸƖċƣĲШƚŸĦŔċũШƖĲƚƓŸŰƚŔĤŔũŔƣǃШċŰĬШŔƣƚШ
long-term success, making it a critical element of modern business strategy. 

1. What is health?  

љÑőĲШƓƖŸƣĲĦƣŔŸŰШŸŉШƣőĲШĤŸĬŔĲƚШċŰĬШůŔŰĬƚШŸŉШƓĲŸƓũĲШ
from illness resulting from the materials, processes or 
ƓƖŸĦĲĬƨƖĲƚШƨƚĲĬШŔŰШƣőĲШƽŸƖťƓũċĦĲЮњ 

љċШƚƣċƣĲШŸŉШĦŸůƓũĲƣĲШƓőǃƚŔĦċũЯШůĲŰƣċũШċŰĬШƚŸĦŔċũШƽĲũũ-
being and not merely the absence of disease or 
ŔŰŉŔƖůŔƣǃњШыƽŸƖũĬШőĲċũƣőШŸƖŊċŰŔǍċƣŔŸŰьЮ 

2. Occupational health:  

¶ Occupational Health refers to the promotion and 
maintenance of workers' health and well-being 
by preventing workplace injuries and diseases 
and improving overall health in relation to the 
work environment.  

¶ It includes any acute or chronic ill health caused 
by chemical or biological agents as well as 
adverse effects on mental health (health and 
safety Supervisor 2003). 

¶ Acute: - resulting from a single short-term 
exposure producing an immediate effect which is 
usually reversible (e.g. Alcohol affecting the 
nervous system). 

¶ Chronic: - resulting from prolonged or repeated 
exposure producing a gradual effect that may be 
unrecognised for a few years and may be 
irreversible (e.g. Alcohol causing cirrhosis of the 
liver). 

3. Importance of Occupational Health:  

The importance of Occupational Health goes beyond 
worker well-being to create a safer, more productive, 
and sustainable work environment, benefiting 
individuals, businesses, and society by enhancing 
health, safety, economic productivity, and social 
welfare. 

¶ Physical and Mental Health Protection: 
Occupational Health programs prevent injuries 
and illnesses by identifying and mitigating 
workplace risks (e.g., slips, falls, toxic exposure, 
ergonomic issues), while also protecting mental 
health by addressing stress, preventing burnout, 
and reducing work-related mental health issues 
like depression and anxiety.  

¶ Prevention of Chronic Diseases: Occupational 
Health helps prevent long-term health issues like 
musculoskeletal disorders, respiratory diseases, 
cancer, and hearing loss linked to workplace 
exposures, while screening and monitoring 
detect early signs of disease for timely 
intervention and treatment. 

¶ Promoting Productivity and Efficiency: Promoting 
productivity and efficiency through Occupational 
Health involves healthier workers who are more 
engaged, leading to reduced absenteeism, 
increased focus and performance, and 
decreased presenteeism by addressing both 
physical and mental health issues, resulting in 
higher overall organizational productivity. 

¶ Reducing Financial Costs for Employers: 
Proactive occupational health programs cut 
medical, compensation, and legal costs by 
reducing injuries, illnesses, and the risk of 
lawsuits through improved safety and 
compliance. 

¶ Prevention of Work-Related Mortality: In 
industries with higher risks (e.g., construction, 
mining, manufacturing), occupational health can 
be a matter of life and death, preventing fatalities 
due to unsafe work practices, hazardous 
exposure, or accidents. 

 

4. What is Safety? 

Occupational Safety refers to the practices and 
measures taken to prevent accidents, injuries, and 
fatalities in the workplace, ensuring the physical 



safety of workers by identifying and controlling 
hazards in the work environment.  

¶ љÉċŉĲƣǃШ ŔƚШ ŉƖĲĲĬŸůШ ŉƖŸůШ ĬċŰŊĲƖЯШ ŔŰŢƨƖǃЯШ ŸƖШ
ĬċůċŊĲЮШÅĲĬƨĦŔŰŊШĬċŰŊĲƖШŸƖШőċƖůњЮ 

¶ љÉċŉĲƣǃШĦċŰШċũƚŸШĤĲШĬĲŉŔŰĲĬШƣŸШĤĲШƣőĲШĦŸŰƣƖŸũШŸŉШ
recognized hazards to achieve an acceptable 
ũĲƻĲũШŸŉШƖŔƚťЮњ 

Is safety freedom from accidents?  

Achieving complete freedom from accidents is ideal, 
not absolute. It involves continuous improvement, 
risk management, and fostering a culture of 
awareness to minimize accidents. 

Is it reduction of accidents??  

Effective safety programs focus on identifying 
hazards, mitigating risks, and implementing 
protective measures to reduce accidents and injuries 
along with improve systems, training, and promote 
safety culture. 

Is safety all about compliance with legal 
requirements?  

true safety goes beyond regulations. It involves 
proactively identifying risks, fostering a safety culture, 
training workers, and continuously improving 
practices. 

5. Industrial Safety:  Industrial safety focuses on 
protecting workers' health by controlling 
workplace hazards to prevent injuries, illnesses, 
and fatalities. It addresses risks from 
environmental factors and poor workplace 
design, which can lead to conditions like muscle 
strains and repetitive stress injuries. A systems 
approach, known as safety engineering, is used 
to eliminate or control hazards through the 
examination of work environments, practices, 
and employee training. This chapter introduces 
the key concepts of industrial safety, which are 
further explored in later sections. 

 

Industrial Safety Objective:  Industrial safety is a 
critical aspect of any workplace, especially in 
environments where hazardous conditions and 

machinery are present. It aims to protect employees 
from injuries, illnesses, and accidents by 
implementing systems, practices, and technologies 
that reduce risks and promote well-being. However, 
achieving absolute safety is a complex and 
challenging task, and top management may 
sometimes be reluctant to invest in safety measures 
due to cost considerations. It is essential to recognize 
that striving for perfect safety in every aspect of 
industrial operations is neither realistic nor feasible in 
the real world. 

Industrial safety must be approached with a practical 
and strategic mindset, acknowledging that not all 
hazards can be completely eliminated. Hazards fall 
into three categories, each with its own set of 
challenges: 

Hazards that are physically infeasible to correct:  
Some hazards are so deeply ingrained in the nature of 
the work or the industry that they cannot be fully 
eradicated. For instance, the risk of equipment 
malfunction in certain high-stress environments (e.g., 
aviation, heavy machinery operations) may never be 
entirely avoidable. Similarly, natural hazards like 
extreme weather events or certain industrial 
processesуsuch as working with highly volatile 
chemicalsуcannot always be completely mitigated. 
Despite this, safety efforts can focus on minimizing 
exposure or providing proper protective equipment to 
reduce the impact of these hazards. 

Hazards that are physically feasible, but 
economically infeasible to correct:  Some risks can 
be corrected through technological solutions or 
engineering controls, but the cost of implementation 
may outweigh the benefits in some situations. For 
example, in a manufacturing plant, it might be 
technically possible to install fully automated 
systems to remove workers from dangerous areas. 
However, the financial investment required for such a 
system could be prohibitively high, especially for 
smaller companies. In such cases, a cost-benefit 
analysis must be conducted to determine whether 
less expensive but still effective measuresуsuch as 
improved training, safety protocols, or partial 
automationуcan achieve an acceptable level of risk 
reduction. 

Hazards that are both physically and economically 
feasible to correct: There are hazards that can be 
effectively controlled or eliminated through practical, 
cost-effective means. For example, the installation of 
safety guards on machinery, the provision of personal 
protective equipment (PPE), regular maintenance of 
equipment, and the adoption of safety procedures 
can significantly reduce the risk of accidents. These 
measures are both feasible to implement and 
economically justifiable, making them essential 
components of an industrial safety program. 



While the ultimate goal of industrial safety is to 
minimize risk and ensure a safe working environment, 
it is important to recognize that not every hazard can 
be fully eliminated. Striving for a perfect, hazard-free 
environment is unrealistic and may not always be in 
the best interest of the organization or its employees. 
Top management must understand that industrial 
safety is a balancing act between ideal safety goals 
and the realities of the workplaceуphysical 
limitations, technological constraints, and economic 
factors all play a role in decision-making. 

In practice, industrial safety must prioritize 
interventions that provide the greatest reduction in 
risk at the lowest cost while ensuring that workers are 
adequately protected from harm. A safety program 
that focuses on eliminating or controlling the most 
dangerous, feasible hazards will be more successful 
and sustainable than one that attempts to address 
every potential risk, no matter how unlikely. 

6. What is Environment?  

The environment refers to the surroundings or 
conditions in which something exists or operates. It 
can include the natural environment (air, water, land, 
ecosystems), the built environment (cities, 
infrastructure), the social environment (culture, 
relationships, and social norms), or a virtual 
environment (digital spaces like software or 
simulations). It encompasses all the factors that 
influence life, processes, and activities in a given 
context. 

The Importance of Implementing an Environmental 
Management System (EMS): 

EMS is a systematic approach to meeting your 
environmental and business goals. 

Implementing an Environmental Management System 
(EMS) is crucial for organizations aiming to enhance 
sustainability, reduce environmental impact, and 
ensure regulatory compliance. By systematically 
managing environmental risks and improving 
resource efficiency, an EMS can lead to significant 
cost savings, risk reduction, and a stronger 
reputation. Furthermore, it fosters a culture of 
continuous improvement and employee engagement 
while opening doors to incentives and certifications 
that can provide a competitive edge. Ultimately, an 
EMS supports long-term environmental and business 
success by aligning organizational practices with 
environmental responsibility and regulatory 
requirements. 

Key EMS Benefits: 

¶ Improved Environmental: Helps reduce 
environmental impact by managing waste, 
emissions, and resources. 

¶ Performance: Drives continuous improvement in 
sustainability and operational practices. 

¶ Reduced Liability: Minimizes environmental risks 
and legal exposure. 

¶ Competitive Advantage: Differentiates the 
organization with a strong sustainability 
commitment.  

¶ Improved Compliance: Ensures adherence to 
environmental laws and regulations. 

¶ Reduced Costs: Lowers operational costs 
through resource efficiency and waste reduction. 

¶ Fewer Accidents: Reduces workplace accidents 
through better environmental risk management. 

¶ Employee Involvement: Engages employees in 
environmental efforts, fostering responsibility. 

¶ Improved Public Image: Enhances reputation as 
a responsible, sustainable organization. 

¶ Enhanced Customer Trust: Builds customer 
loyalty by demonstrating environmental care. 

¶ Better Access to Capital: Increases 
attractiveness to investors and financial 
institutions.  

 

7. Moral Importance:  

The moral importance of Health, Safety, and 
Environment (HSE) management in the workplace is a 
fundamental consideration for creating a work 
environment that prioritizes the well-being of 
employees, the community, and the natural 
environment. HSE management goes beyond legal 
compliance and directly addresses ethical 
responsibilities that organizations have toward their 
workers, society, and the planet. Here are key reasons 
why HSE management is morally important: 

8. Duty of Care for Employees:  

Employers have a moral responsibility to protect the 
health and safety of their employees. Ensuring a safe 
working environment means reducing the risk of 
accidents, injuries, and illnesses, which are 
preventable through proper safety measures. This 



duty of care is rooted in the principle of respect for 
human dignity, ensuring that workers are not exposed 
to unnecessary harm or exploitation. 

¶ Physical Safety : This involves protecting 
workers from hazards like machinery 
accidents, falls, and exposure to toxic 
substances. 

¶ Mental and Emotional Well -being:  
Promoting mental health, managing stress, 
and preventing workplace harassment or 
bullying are also key components of an 
ethical workplace. 

¶ Respect for Human Life and Dignity:  The 
fundamental moral principle that guides HSE 
management is the recognition that human 
life and dignity are invaluable. By prioritizing 
health and safety, organizations affirm that 
they value the lives of their employees over 
profit or productivity. A failure to protect 
workers from harm is not just a legal violation 
but a moral lapse, especially when 
alternatives to unsafe practices are 
available. 

¶ Preventing Harm to the Community:  
Workplace accidents or environmental 
negligence can have far-reaching 
consequences beyond the organization, 
impacting the local community, consumers, 
and even the global ecosystem. For example, 
industrial accidents or improper waste 
disposal can cause pollution, health issues 
for nearby residents, and long-term 
environmental damage. An ethical approach 
to HSE management involves preventing 
such negative impacts and ensuring the 
organization acts as a responsible corporate 
citizen. 

¶ Long-Term Environmental Supervisorship:  
Organizations have a moral obligation to 
manage their environmental impact. This 
includes reducing waste, conserving 
resources, and preventing pollution that 
could harm ecosystems, biodiversity, and 
the global climate. Ethical organizations 
understand that sustainability is not just a 
business strategy but a moral commitment 
to future generations, ensuring that they 
inherit a planet capable of supporting life. 

¶ Promoting a Culture of Responsibility and 
Integrity:  When a company places a high 
value on health, safety, and environmental 
protection, it fosters a culture of 
responsibility and integrity throughout the 
workforce. Employees are more likely to take 
ownership of their own health and safety and 
feel a sense of pride in working for an 

organization that takes its ethical obligations 
seriously. This can lead to higher morale, job 
satisfaction, and loyalty, creating a healthier 
and more productive work environment. 

¶ Fair Treatment and Social Justice:  A fair 
workplace does not discriminate when it 
comes to health and safety protections. 
Every employee, regardless of role, gender, 
race, or background, deserves equal 
protection from harm. Ethical HSE 
management practices ensure that safety 
measures are applied fairly across all levels 
of the workforce, including contractors and 
temporary workers who may be more 
vulnerable. 

¶ Accountability and Transparency:  Morally 
responsible organizations are transparent 
about their health, safety, and 
environmental policies, and hold 
themselves accountable for their actions. 
This involves acknowledging when things go 
wrong, addressing problems honestly, and 
making improvements. When an 
organization does not take accountability for 
unsafe practices or environmental 
violations, it undermines public trust and 
fails to meet its ethical obligations. 

¶ Respecting Legal and Ethical Standards:  
While legal requirements are a baseline, 
ethical HSE management goes beyond mere 
compliance with the law. It reflects a broader 
commitment to higher moral standards that 
exceed what is legally required. 
Organizations that ethically manage health, 
safety, and the environment seek to meet or 
exceed industry standards, rather than 
merely avoiding the legal consequences of 
neglect.  

¶ Enhanced Reputation and Trust:  
Organizations that are known for strong HSE 
practices are often viewed as more 
trustworthy by employees, customers, 
investors, and the public. By demonstrating 
a moral commitment to the welfare of all 
stakeholders, these organizations build 
positive reputations that can result in better 
business outcomes. Trust and credibility are 
invaluable assets that help sustain long-
term success. 

9. Ethical Leadership  

Leaders who prioritize HSE issues set a positive 
example for the entire organization. Ethical leadership 
involves making decisions based on the well-being of 
people and the planet, not just financial 
considerations. Leaders have a profound influence on 
the culture of an organization, and those who 



embrace HSE management demonstrate that ethical 
values can drive business success. 

In India, workplace safety remains a significant 
concern, with thousands of workers losing their lives 
each year due to unsafe working conditions. 
According to the Ministry of Labour and Employment, 
over 50,000 workplace accidents occur annually, with 
a significant number resulting in fatalities. The true 
impact of these statistics extends far beyond the 
numbers, affecting the lives of workers, their families, 
and communities. These tragic losses are often 
preventable with proper health, safety, and 
environmental management. 

The moral responsibility of employers in India is clear: 
they must ensure that their workers are protected 
from harm, providing safe working environments and 
taking steps to minimize risks. The suffering caused by 
work-related accidents and diseases, including those 
from hazardous substances like asbestos, is morally 
unacceptable. As a society, we have a duty to ensure 
that workplace safety is not just a legal obligation, but 
a core ethical value. Protecting workers' lives is the 
right thing to do, and it is imperative that India 
continues to strengthen its health and safety 
practices to prevent unnecessary loss and suffering. 

 

Legal Importance:  

Ensuring workplace safety is a moral obligation and a 
legal requirement. Occupational health and safety 
laws provide a framework for maintaining safe 
working environments. These laws outline employers' 
responsibilities to protect the health and safety of 
their employees while on the job. Compliance with 
these regulations is mandatory, and failure to do so 
can result in severe consequences for employers. 
Employee Protection and Safety 

Employer Responsibilities for Employee Safety and 
Legal Compliance:  

Employers have a legal duty to comply with 
occupational health and safety laws by taking 
appropriate measures to ensure the safety and well-
being of their employees.  

This includes conducting regular risk assessments, 
providing necessary training and supervision, 
maintaining a safe work environment, and 
implementing effective safety protocols and 
procedures.  

Failure to comply with these requirements can result 
in fines, penalties, lawsuits, and, in severe cases, 
criminal charges. 

Moral Duty:  Every worker has the right to a safe work 
environment where the risk of injury, illness, or death 
is minimized. Employers are morally bound to protect 
their workers from preventable harm. 

Legal Obligation (Factories Act, 1948): 

¶ Section 6: "Cleanliness" у Ensures that 
factories are kept clean and free from 
offensive odours or substances that could 
harm workers. 

¶ Section 7: "Ventilation and Temperature" у 
Requires factories to provide adequate 
ventilation and maintain a suitable 
temperature to ensure worker comfort and 
health. 

¶ Section 21: "Safety of Workers" у Mandates 
that workers are provided with safety 
measures, such as protective clothing, 
guards on machinery, and safety 
instructions to minimize risks of accidents 

Consequences of Non -Compliance with 
Occupational Health and Safety Laws:  

Non-compliance with occupational health and safety 
laws can have severe repercussions for employers.  

In addition to legal penalties, such as fines and 
sanctions, employers may face reputational damage, 
loss of productivity, increased insurance premiums, 
and employee turnover.  

Moreover, workplace accidents and injuries resulting 
from non-compliance can lead to human suffering, 
loss of life, and long-term health consequences for 
workers.  

Therefore, employers must prioritize workplace safety 
and adhere to legal requirements to protect their 
employees and businesses. 

Moral Duty:  Employers have a duty to prevent 
accidents and diseases in the workplace that could 
have long-lasting effects on workers' health and well-
being. These accidents not only harm workers but 
also their families, dependents, and communities. 

Legal Obligation (Factories Act, 1948): 

¶ Section 17: "Dangerous Machinery" у 
Ensures that dangerous machines are 
properly guarded or otherwise controlled to 
prevent accidents. 

¶ Section 18: "Prohibition of Employment of 
Women and Children in Dangerous 
Operations" у Prevents women and children 



from being employed in hazardous tasks or 
environments. 

¶ Section 23: "Health and Welfare of Workers" 
у Requires factories to prevent hazardous 
exposures (such as chemicals, dust, etc.) 
and provide adequate facilities to prevent 
workplace-related diseases. 

¶ Section 39: "Safety Provisions for Work with 
Dangerous Substances" у Mandates strict 
safety measures for workers handling 
dangerous substances (e.g., asbestos, 
chemicals) to prevent exposure that could 
lead to diseases like mesothelioma. 

Adequate Training and Supervision  

Moral Duty: Employers have a moral obligation to train 
workers to recognize and handle risks safely, and to 
supervise them effectively to avoid accidents or 
unsafe practices. 

Legal Obligation (Factories Act, 1948): 

¶ Section 111: "Training and Supervision" у 
Employers must ensure proper supervision 
and training for workers handling potentially 
hazardous machinery, substances, or 
equipment. 

¶ Section 12: "Welfare Officers" у In large 
factories, a welfare officer must be 
appointed to ensure the health and safety of 
workers, providing guidance and support on 
safety issues. 

¶ Section 40: "Welfare and Safety Measures" 
у Mandates that workers receive 
appropriate instruction on safety practices 
and use of protective equipment. 

Provision of Safe and Healthy Working Conditions  

Moral Duty: It is morally unacceptable to expose 
workers to unsafe or unhealthy working conditions. 
The employer must ensure the factory environment 
does not endanger workers' health or well-being. 

Legal Obligation (Factories Act, 1948): 

¶ Section 11: "Sanitary Conditions" у Ensures that 
factories maintain sanitary conditions, including 
cleanliness of toilets, provision of clean drinking 
water, and proper waste disposal. 

¶ Section 13: "Lighting" у Requires sufficient 
lighting in work areas to ensure that workers can 
perform tasks safely without strain or accidents. 

¶ Section 14: "Drainage" у Ensures that factories 
are equipped with proper drainage systems to 
prevent contamination and the spread of 
disease. 

¶ Section 16: "Overcrowding" у Mandates that no 
factory should overcrowd workers, ensuring 
proper space for each worker, which helps 
reduce the risk of accidents and improves overall 
well-being. 

Prevention of Environmental Pollution and 
Sustainable Practices  

Moral Duty: Organizations must prevent their 
activities from polluting the environment, as the 
health of workers is intrinsically linked to the 
surrounding ecosystem. Ethical management 
involves adopting environmentally sustainable 
practices that benefit both workers and the broader 
community. 

Legal Obligation (Factories Act, 1948): 

¶ Section 38: "Effluent and Emission Control" у 
Ensures factories control harmful emissions and 
effluents that could pollute the environment and 
affect workers' health. 

¶ Section 9: "Power Supply and Safety Measures" 
у Requires factories to ensure that power 
systems do not pose a risk of environmental 
contamination or unsafe working conditions 
(e.g., through hazardous electrical faults). 

¶ Environmental Responsibility: While the 
[ċĦƣŸƖŔĲƚШ ĦƣШ ĬŸĲƚŰќƣШ ĬŔƖĲĦƣũǃШ ċĬĬƖĲƚƚШ ċũũШ
environmental issues, it requires factories to 
comply with national environmental laws, 
including the Water (Prevention and Control of 
Pollution) Act, 1974, and the Air (Prevention and 
Control of Pollution) Act, 1981. 

Employee Welfare and Social Security  

Moral Duty: Employers should go beyond just 
preventing accidentsуthey should provide welfare 
measures that enhance the quality of life for workers. 
This includes adequate healthcare, insurance, and 
compensation for workplace injuries or illnesses. 

Legal Obligation (Factories Act, 1948):  

¶ Section 42: "Welfare Amenities" у Mandates the 
provision of basic welfare amenities for workers, 
including restrooms, washing facilities, and 
access to first aid. 

¶ Section 45: "Canteen" у Requires factories with 
a certain number of workers to provide a canteen 
facility that offers healthy food options. 

¶ Section 47: "First Aid" у Requires factories to 
provide first-aid kits and designate workers 
trained in first aid to ensure immediate care in 
case of an accident. 

¶ EůƓũŸǃĲĲƚќШ9ŸůƓĲŰƚċƣŔŸŰШ ĦƣЯШΝΦΞΟШу Provides 
compensation for workers injured or killed at 



work, ensuring workers and their families are 
financially supported in case of an accident. 

 

Reporting and Investigation of Accidents  

Moral Duty:  Employers have an ethical obligation to 
thoroughly investigate accidents, learn from them, 
and implement measures to prevent recurrence. 
Failure to report or investigate accidents is morally 
irresponsible. 

Legal Obligation (Factories Act, 1948):  

¶ Section 88: "Report of Accidents" у Employers 
are legally required to report fatal or serious 
accidents to the relevant authorities and 
investigate the causes. 

¶ Section 91: "Investigation into Accidents" у A 
thorough investigation must be conducted for 
any major accident to identify root causes and 
implement corrective actions. 

 

Employee Representation and Participation in 
Safety Programs 

Moral Duty:  Workers should be involved in decision-
making regarding their own safety. They should have a 
voice in safety committees and participate in safety 
training programs. 

Legal Obligation (Factories Act, 1948): 

¶ Section 9: "Health and Safety Committees" у 
Encourages the formation of committees within 
factories to promote worker participation in 
health, safety, and welfare matters. 

¶ Section 40: "Joint Consultation Committees" у 
Mandates the formation of committees to ensure 
consultation between employers and employees 
on health and safety measures. 

  

Financial Importance:  The financial importance of 
Health, Safety, and Environment (HSE) management 
at the workplace is significant, impacting both the 
short-term and long-term financial health of a 
business. While the moral and legal imperatives are 
crucial, the financial aspects of HSE management 
often drive organizations to invest in safety and 
environmental measures. Safety in the workplace 
isn't just about preventing accidents; it also 
significantly impacts an organization's overall 
productivity and efficiency. Here's how: 

Benefits of Implementing Workplace Safety 
Measures:  Enhanced Productivity: A safe work 
environment reduces the risk of accidents and 
injuries, allowing employees to focus on their tasks 
without distractions, leading to smoother operations 
and increased overall productivity. 

Direct Cost Reduction:  Preventing workplace 
accidents lowers direct costs associated with 
medical expenses, compensation claims, insurance 
premiums, and legal fees, contributing to better 
financial stability. 

Indirect Cost Savings:  By avoiding accidents, 
companies reduce downtime, prevent disruptions to 
normal operations, and decrease the need for 
temporary workers, leading to greater operational 
efficiency. 

Long-Term Business Improvement:  Companies with 
robust health and safety programs experience fewer 
workplace injuries, resulting in lower workers' 
compensation claims, reduced accident-related 
downtime, and enhanced overall business 
performance. 

Improved Productivity, Efficiency, and Reduced 
Absenteeism and Turnover:  

Creating a safe and supportive work environment has 
far-reaching benefits that go beyond regulatory 
compliance. Employers who prioritize workplace 
safety not only protect their employees but also foster 
a culture that promotes productivity, employee well-
being, and long-term business success. 

¶ Enhanced Employee Morale and 
Performance:  A safe workplace is essential 
for boosting employee morale, job 
satisfaction, and overall performance. When 
workers feel safe and secure in their 



environment, they are less distracted by 
concerns about their well-being, allowing 
them to focus on their tasks with greater 
attention and commitment. This sense of 
security leads to increased productivity, as 
employees are motivated to do their best 
work in a supportive and hazard-free 
environment. 

¶ Reduced Absenteeism:  Employee health 
and safety directly impact attendance. By 
minimizing the risk of workplace accidents, 
injuries, and illnesses, a strong Health, 
Safety, and Environmental (HSE) 
management system helps reduce 
absenteeism. Workers who feel safe are less 
likely to take sick leave or suffer from stress-
related health issues, contributing to 
consistent and reliable attendance. Studies 
have shown that organizations with a strong 
safety culture experience fewer absence, 
leading to higher levels of engagement and 
better overall productivity. 

¶ Lower Employee Turnover: A commitment 
to workplace safety can significantly reduce 
employee turnover. When workers feel 
valued and protected, their loyalty to the 
company increases, resulting in higher 
retention rates. A culture of safety fosters 
trust between employees and employers, 
reducing the likelihood of employees seeking 
employment elsewhere due to concerns 
about their well-being. This, in turn, helps 
companies save on recruitment, training, 
and onboarding costs associated with high 
turnover. 

¶ Operational Efficiency and Long -Term 
Benefits:  The cumulative effect of improved 
morale, reduced absenteeism, and higher 
retention is a more efficient and productive 
workforce. Companies with strong safety 
cultures not only minimize downtime caused 
by accidents but also enhance employee 
engagement, resulting in greater operational 
efficiency. These improvements ultimately 
translate into better business performance, 
lower operational costs, and a more 
sustainable, resilient organization. 

Boosting Employee Morale and Reducing 
Insurance Costs Through Workplace Safety  

Health, Safety, and Environment (HSE) management 
not only ensures a safe and secure workplace but also 
plays a pivotal role in enhancing employee morale, 
motivation, and the overall financial health of a 
business. By prioritizing safety initiatives, 
organizations demonstrate their commitment to the 
well-being of their workforce, which can have a 

profound impact on employee engagement and 
organizational culture.  

Overall Impact on Organizational Success  

1. Combined Effect on Financial Health  

¶ Employee morale and motivation, supported 
by effective safety measures, drive 
productivity and efficiency, which in turn 
positively impact profitability. 

¶ Reduced insurance premiums and fewer 
claims free up financial resources for other 
critical business investments. 

2. Long-Term Sustainability  

¶ Companies that invest in employee safety 
and risk management are better positioned 
for long-term growth and stability. 

¶ Financial savings from lower insurance 
costs, combined with a motivated and 
productive workforce, enhance both short-
term and long-term organizational 
performance. 
10. Financial Impact of Workplace Accidents 
and Legal Liabilities: 

¶ Workplace accidents not only harm 
employees but also have significant financial 
repercussions for businesses. The direct and 
indirect costs associated with workplace 
injuries can severely affect a company's 
bottom line. These costs can be classified 
into direct and indirect categories, each 
carrying its own set of risks and 
consequences. 

 

Direct and Indirect Costs of Workplace 
Accidents and Injuries:  

Direct Costs of Accidents  

¶ Medical Expenses: Costs associated with 
treating injured employees, including 
hospitalization, surgery, rehabilitation, and 
long-term care. 

¶ Compensation Payouts: Payments to 
employees for lost wages, disability, or 
compensation under workers' 
compensation schemes. 

¶ Property and Equipment Damage: Repair or 
replacement costs for damaged machinery, 
equipment, or property resulting from 
accidents. 

Indirect Costs of Accidents  

¶ Lost Productivity: Decreased efficiency due 
to injured workers being unable to perform 



their duties, which can affect overall 
operations and output. 

¶ Training Replacement Workers: Costs 
related to hiring and training temporary or 
permanent replacements for injured 
employees. 

¶ Impact on Team Morale: The psychological 
effect on the workforce after an accident, 
which can lead to decreased morale and 
lower motivation among employees. 

¶ Operational Downtime: Time lost during 
investigations, repairs, or recovery efforts 
that disrupt normal business operations. 

 

10.2 Avoidance of Fines and Legal Liabilities 

10.2.1 Compliance with Health, Safety, and 
Environmental (HSE) Regulations 

¶ Regulatory Compliance Costs: Failure to 
comply with HSE regulations can result in 
significant fines or penalties, adding an 
unexpected financial burden on the 
business. 

¶ Reputational Damage: Non-compliance with 
safety standards can damage a company's 
reputation, resulting in lost customers, 
reduced sales, and difficulty attracting new 
business or talent. 

10.2.2 Litigation and Legal Costs 

¶ Legal Fees: Companies facing lawsuits for 
accidents or safety violations often incur 
high legal costs for defence, court fees, and 
settlement negotiations. 

¶ Liability for Damages: If a company is found 
liable for damages caused by an accident or 
environmental violation, it may face 
compensation claims from affected 
individuals or parties. 

¶ Cost of Remediation: In cases of 
environmental violations, companies may be 
required to pay for the cleanup of hazardous 
materials or repair environmental damage, 
further adding to financial liabilities. 

10.2.3 Example: Legal Risks under Indian 
Regulations  

¶ Factories Act, 1948: In India, the Factories 
Act mandates compliance with workplace 
safety standards. Non-compliance can lead 
to significant fines, legal consequences, or 
even shutdowns of operations, resulting in 
both direct financial costs and lost revenue. 

¶ Impact on Business Continuity: Prolonged 
legal disputes or fines may also disrupt 
business operations, affecting cash flow, 
profitability, and long-term sustainability. 

10.3 Overall Financial Repercussions of Workplace 
Accidents and Legal Liabilities  

10.3.1 Long-Term Financial Strain  

¶ The combination of direct costs (e.g., 
medical treatment, compensation) and 
indirect costs (e.g., lost productivity, training 
costs) can create a significant financial 
burden on a company. 

¶ Legal liabilities and fines can exacerbate 
these costs, leading to long-term financial 
strain, reduced profitability, and a weakened 
competitive position. 

10.3.2 Risk Management through HSE Practices 

¶ By proactively managing health, safety, and 
environmental risks, businesses can avoid 
the financial impact of accidents, regulatory 
fines, and legal liabilities. 

¶ A strong commitment to safety and 
regulatory compliance not only protects 
workers but also safeguards the financial 
health and stability of the organization. 

10.4 Financial and Reputational Benefits of 
Workplace Safety  

Workplace safety is not just about protecting 
employees from harm; it also has significant financial 
and reputational benefits that can impact a 
ĦŸůƓċŰǃќƚШĤŸƣƣŸůШũŔŰĲШċŰĬШũŸŰŊ-term success. By 
investing in comprehensive safety programs, 
businesses can reduce costs, improve operational 
efficiency, and enhance their public image, which 
ultimately contributes to their profitability and market 
positioning. 

10.4.1 Workers' Compensation Expense Reduction  

¶ Lower Insurance Premiums:  ìŸƖťĲƖƚќШ
compensation insurance premiums are 
ŔŰŉũƨĲŰĦĲĬШĤǃШċШĦŸůƓċŰǃќƚШċĦĦŔĬĲŰƣШőŔƚƣŸƖǃЮШ
If a company experiences frequent or severe 
workplace injuries, insurers classify it as a 
high-risk business, leading to higher 
premiums. By implementing effective safety 
measures and reducing accident rates, 
companies can lower the frequency of 



claims, which in turn can result in reduced 
premiums. For example, regular safety 
training, hazard identification, risk 
assessments, and use of personal protective 
equipment (PPE) can prevent injuries before 
ƣőĲǃШ őċƓƓĲŰЯШ ƖĲĬƨĦŔŰŊШ ƣőĲШ ĦŸůƓċŰǃќƚШ
insurance costs over time. 

¶ Cost Efficiency:  Safety programs not only 
help lower insurance premiums but also 
prevent other associated costs. For 
example, the cost of medical treatment for 
injured workers, workers' compensation 
claims, and legal fees for workplace lawsuits 
can be significant. By preventing injuries, 
businesses avoid these direct costs and free 
up resources for other critical areas like 
product development, technology 
investments, or employee training. 
Additionally, businesses that reduce 
workplace accidents can maintain steady 
productivity levels, avoid costly downtime, 
and minimize the need for temporary 
workers, which further contributes to cost 
savings. 

¶ Reduced Legal and Administrative Costs:  
Injuries in the workplace often lead to costly 
legal proceedings, including lawsuits, 
settlements, and fines. When a company 
faces litigation due to negligence or non-
compliance with safety regulations, it incurs 
significant legal fees. A strong workplace 
safety culture helps mitigate these risks by 
preventing accidents in the first place, 
lowering the chances of legal claims and 
reducing the administrative burden of 
managing accident-related issues. 

10.4.2 Improved Reputation and Customer Trust  

¶ Competitive Advantage:  Companies with a 
proven commitment to workplace safety and 
employee well-being often gain a 
competitive edge. In today's marketplace, 
where ethical standards and corporate 
responsibility are highly valued, businesses 
that focus on the safety of their employees 
are perceived as more trustworthy and 
responsible. This can attract customers who 
prioritize ethical and sustainable business 
practices, and it can also make the company 
more appealing to investors who are 
increasingly focusing on companies with 
strong Environmental, Social, and 
Governance (ESG) standards. As a result, 
these companies may benefit from a 
stronger position in the market, securing 
both loyal customers and reliable business 
partners. 

¶ Brand Loyalty:  Consumers today are 
increasingly aware of corporate 
responsibility, including how businesses 
treat their workers and manage their 
environmental impact. Companies that 
demonstrate a commitment to worker 
safety, fair labor practices, and sustainability 
tend to build stronger emotional 
connections with customers. This leads to 
greater brand loyalty, which is invaluable in 
maintaining long-term sales and customer 
retention. Loyal customers not only continue 
to buy products but often advocate for the 
brand, sharing their positive experiences 
with others and helping to bring in new 
customers. 

¶ Positive Word -of-Mouth and Marketing:  A 
business known for its commitment to safety 
and employee welfare is more likely to 
receive positive publicity. In the age of social 
media and online reviews, customers are 
quick to share their experiences. Companies 
that prioritize safety and treat their workers 
well create positive word-of-mouth 
marketing, which can significantly boost 
ƣőĲŔƖШĤƖċŰĬќƚШƖĲƓƨƣċƣŔŸŰЮШÑőŔƚШťŔŰĬШŸŉШŸƖŊċŰŔĦШ
promotion is cost-effective and can drive 
new customers to the business, helping to 
increase sales without the need for 
expensive marketing campaigns. 

10.5 Financial and Environmental Advantages of 
Safety and Sustainability Investments:  

10.5.1 Financial Benefits of Workplace Safety 
Investments  

10.5.1.1 Reduced Absenteeism and Turnover: 

¶ Lower Absenteeism: A safe work 
environment directly reduces workplace 
injuries and illnesses, minimizing employee 
absences. This leads to higher productivity 
and greater workforce stability. 

¶ Decreased Turnover: When employees feel 
their safety is a priority, they are more likely 
to remain with the company, reducing 
turnover and the costs associated with 
recruitment and training. 

10.5.1.2 Lower Insurance Premiums and Legal 
Costs:  

¶ Insurance Savings: Fewer workplace injuries 
result in lower workers' compensation 
claims, which can reduce insurance 
premiums. This translates to significant 
long-term savings for the company. 

¶ Avoiding Legal Expenses: By preventing 
workplace accidents, companies can avoid 



costly legal battles, claims, and potential 
settlements, further protecting their 
financial resources. 

10.5.1.3 Enhanced Productivity and Employee 
Morale:  

¶ Boosted Productivity: Employees who feel 
safe and secure in their workplace are more 
focused and productive, leading to higher 
output and efficiency. 

¶ Improved Employee Morale: A focus on 
safety fosters a positive work environment, 
increasing employee satisfaction, 
engagement, and loyalty, which contributes 
to long-term business success. 

10.5.1.4 Protection of Reputation and Business 
Continuity:  

¶ Safeguarding Reputation: Preventing 
ċĦĦŔĬĲŰƣƚШ őĲũƓƚШ ƓƖŸƣĲĦƣШ ƣőĲШ ĦŸůƓċŰǃќƚШ
public image, maintaining customer and 
stakeholder trust and reducing the risk of 
reputational damage. 

¶ Ensuring Business Continuity: A safe 
environment minimizes disruptions caused 
by injuries, lawsuits, or regulatory issues, 
supporting the smooth operation and 
sustainability of the business. 

10.5.2  Environmental Protection and Cost Savings  

10.5.2.1 Energy Efficiency and Resource 
Conservation:  

¶ Reduced Operational Costs: Energy-efficient 
practicesуsuch as using LED lighting, 
upgrading HVAC systems, or adopting 
renewable energyуcan lead to lower utility 
bills and reduced operational expenses. 

¶ Conserving Resources: By implementing 
resource conservation strategies like 
reducing water and material use, companies 
can cut costs while minimizing their 
environmental impact. 

10.5.2.2 Waste Reduction and Recycling:  

¶ Lower Disposal Costs: Waste reduction and 
recycling programs help companies save on 
waste disposal fees by diverting materials 
from landfills and reducing the need for 
expensive waste management services. 

¶ Revenue from Recycled Materials: Recycling 
initiatives can generate additional income by 
selling recyclable materials, such as scrap 
metals or plastics, further contributing to 
cost savings and a circular economy.  

 

10.5.2.3 Sustainable Practices and Return on 
Investment (ROI): 

¶ Energy-Efficient Technologies: Investing in 
energy-efficient technologies, such as LED 
lighting or energy-saving equipment, 
provides long-term savings on utility bills, 
resulting in a strong ROI. 

¶ Sustainable Manufacturing: Companies that 
adopt sustainable manufacturing practices 
can reduce material waste and improve 
operational efficiency, leading to lower 
production costs and improved financial 
performance over time. 

10.6 Reputation, Brand Image, and Talent 
Retention through Workplace Safety  

10.6.1 Impact of Workplace Safety on Reputation 
and Brand Image 

10.6.1.1 Perception Among Stakeholders:  

¶ 9ƨƚƣŸůĲƖƚаШ fŰШ ƣŸĬċǃќƚШ ƚŸĦŔċũũǃШ ĦŸŰƚĦŔŸƨƚШ
market, customers are increasingly drawn to 
companies that prioritize the health, safety, 
and well-being of their employees. A 
commitment to safety signals that a 
company values its people and is 
responsible, which can translate to stronger 
customer loyalty and trust. 

¶ Investors: Investors are more likely to 
support companies with strong safety 
cultures because they are seen as less risky. 
A business that prioritizes employee safety 
and regulatory compliance is less likely to 
face costly legal issues, insurance claims, or 
reputational damage, making it a safer 
investment in the long run. 

¶ Community and Public Image: Companies 
known for prioritizing workplace safety earn 
a positive reputation in their communities. 
This can lead to greater support from local 
communities, government entities, and the 
ůĲĬŔċЯШ ĲŰőċŰĦŔŰŊШ ƣőĲШ ĦŸůƓċŰǃќƚШ ƓƨĤũŔĦШ
image and making it a preferred business 
partner. 

10.6.1.2 Brand Differentiation:  



¶ Competitive Advantage: A company with a 
reputation for maintaining high safety 
standards can differentiate itself from 
competitors. Consumers and business 
partners are more likely to choose 
companies they perceive as responsible and 
ethical, which can give the company an edge 
in the marketplace. 

¶ Long-Term Brand Loyalty: Building a brand 
that reflects ethical practices, including a 
commitment to employee safety, helps 
create long-term brand loyalty. Consumers 
often prefer to support businesses that align 
with their values, which leads to stronger, 
sustained market presence. 

10.6.2 Attraction and Retention of Talent  

10.6.2.1 Workplace Health and Well -Being: 

¶ Attracting Top Talent: Companies that 
demonstrate a commitment to workplace 
health, safety, and well-being are more likely 
to attract top talent. Workers are 
increasingly prioritizing job security, safe 
working conditions, and employer-provided 
health and wellness programs over just 
competitive salaries. A company with a 
strong safety culture can position itself as an 
employer of choice. 

¶ Creating a Positive Work Environment: A safe 
work environment promotes employee 
satisfaction, mental well-being, and a sense 
of security. This can contribute to a positive 
workplace culture that fosters collaboration, 
creativity, and high performance. 

10.6.2.2 Reducing Employee Turnover: 

¶ Lower Recruitment and Training Costs: High 
employee turnover is costlyуnot only due to 
the expense of recruiting and training new 
staff but also because of the potential 
disruption to business operations. 
Companies that focus on health and safety 
reduce the likelihood of turnover, which in 
turn minimizes these costs. 

¶ Fostering Employee Loyalty: When 
employees feel their safety and well-being 
are a priority, they are more likely to stay with 
the company long-term. This sense of loyalty 
reduces turnover rates and ensures 
continuity, which is essential for maintaining 
productivity and reducing hiring-related 
costs. 

Example: Companies with Wellness Programs: 
Companies that invest in wellness programs, mental 
health support, and proactive safety measures are 
often able to retain their workforce for longer periods. 

For example, large corporations like Google and 
Salesforce have well-established wellness and safety 
programs that not only contribute to employee health 
but also reduce turnover. These companies have 
been able to build loyal, engaged workforces and save 
on the significant costs associated with recruitment 
and training. 

10.6.3 Impact on Corporate Reputation and 
Financial Performance:  

10.6.3.1 Building Trust and Credibility:  

¶ Demonstrating Ethical Commitment: A 
ĦŸůƓċŰǃќƚШdedication to workplace safety 
sends a strong message about its values and 
priorities. When a company consistently 
prioritizes the health and safety of its 
employees, it is perceived as responsible, 
ethical, and committed to its workforce. This 
builds trust and credibility among 
customers, investors, and other key 
stakeholders. 

¶ Positive Stakeholder Perception: Companies 
known for maintaining high safety standards 
earn the respect of their stakeholders, 
fostering loyalty and long-term relationships. 
Customers are more likely to engage with a 
ĦŸůƓċŰǃШƣőċƣШƻċũƨĲƚШŔƣƚШĲůƓũŸǃĲĲƚќШƽĲũũ-
being, while investors are more inclined to 
support businesses that demonstrate 
responsible practices. 

10.6.3.2 Reputation Risk from Safety 
Failures:  

 

¶ Damage from Accidents or Violations: 
Workplace accidents or safety violations can 
ƚŔŊŰŔŉŔĦċŰƣũǃШőċƖůШċШĦŸůƓċŰǃќƚШƖĲƓƨƣċƣŔŸŰЮШ
These incidents can result in loss of 
consumer confidence, investor distrust, and 
public backlash. A tarnished reputation can 
be difficult to rebuild, affecting future 
business opportunities, brand equity, and 
stakeholder relations. 

¶ Loss of Trust and Credibility: Negative 
publicity from workplace injuries or safety 
ũċƓƚĲƚШ ĦċŰШ ƨŰĬĲƖůŔŰĲШ ċШ ĦŸůƓċŰǃќƚШ
reputation, leading to decreased sales, legal 



penalties, and damaged relationships with 
customers and partners. This can have long-
term financial consequences.  

10.7 Improved Financial Performance and Market 
Value Through Safety Practices 

10.7.1 Operational Resilience and Stability:  

¶ Reduced Disruptions and Risk Exposure: 
Companies that proactively manage health, 
safety, and environmental risks are better 
equipped to avoid costly disruptions. 
Preventing workplace accidents and safety 
violations reduces the likelihood of 
operational stoppages, lawsuits, and 
regulatory fines. This improves operational 
efficiency, stability, and financial 
performance. 

¶ Consistency in Operations: When safety 
standards are met, companies are less likely 
to face unexpected costs or production 
halts, which minimizes financial volatility. 
Operational continuity and predictable 
outcomes are essential for long-term 
profitabilit y. 

10.7.2 Increased Investment Appeal:  

¶ Attracting Investors with Strong ESG 
Performance: Investors are increasingly 
considering Environmental, Social, and 
Governance (ESG) factors when making 
investment decisions. Companies with 
strong health, safety, and environmental 
practices are viewed as more stable, 
forward-thinking, and well-managed. This 

can result in increased investor confidence, 
a higher market valuation, and easier access 
to capital. 

¶ Higher Stock Performance and Returns: 
Studies have shown that companies with 
robust safety and sustainability policies tend 
to have higher stock performance and 
greater financial returns. This is attributed to 
better risk management, increased 
operational efficiency, and a stronger market 
reputation, all of which enhance long-term 
financial success. 

Example:  

Studies on ESG Impact: Research shows that 
companies with strong HSE (Health, Safety, and 
Environmental) policies experience improved stock 
performance and better returns on investment due to 
enhanced operational efficiency, lower risks, and a 
positive reputation. Companies like Unilever and 
Microsoft are examples of firms that integrate strong 
ESG strategies and have seen positive financial 
outcomes, including higher market valuation and 
investor interest. 

 

  



Case study: 

Case study 1: 

Industry Type: Manufacturing (Chemical 
Production)  

What Happened:  

In a chemical manufacturing plant, a severe chemical 
spill occurred in the production area, resulting in 
multiple injuries and environmental contamination. 
An employee was exposed to toxic fumes, leading to 
respiratory problems. The spill also contaminated the 
nearby water source, affecting the local ecosystem. 

Why It Happened:  

¶ Poor Equipment Maintenance: The valve that 
controls the flow of chemicals 
malfunctioned due to a lack of regular 
maintenance and inspection. 

¶ Inadequate Employee Training: Employees 
were not adequately trained to handle 
emergency situations, and they failed to 
activate the emergency response plan in a 
timely manner. 

¶ Lack of Safety Culture: The company had a 
reactive rather than proactive approach to 
safety. Safety procedures were not always 
followed, and there was insufficient 
emphasis on the importance of safety 
measures. 

¶ Failure to Implement Safety Systems: The 
plant lacked proper safety barriers and 
controls to prevent such incidents, and there 
was no robust hazard analysis or risk 
assessment in place. 

Learnings: 

1. Importance of Preventive Maintenance: Regular 
equipment inspections and maintenance are 
crucial to preventing mechanical failures that can 
lead to accidents. 

2. Need for Comprehensive Training: Employees 
should be adequately trained not only in the 
operation of equipment but also in emergency 
response procedures to ensure quick action 
during accidents. 

3. Culture of Safety: A safety culture should be 
instilled at all levels of the organization. Everyone 
should understand their role in maintaining a safe 
working environment. 

4. Risk Assessments and Safety Systems: 
Organizations must regularly conduct risk 
assessments and implement safety systems to 
detect and mitigate hazards before they result in 
accidents. 

5. Environmental Impact Consideration: Beyond 
employee safety, organizations must consider 
the environmental impact of their operations and 
implement controls to prevent contamination. 

  



Case Study 2: 

Industry Type: Construction (Building & 
Infrastructure)  

What Happened:  

A worker fell from scaffolding at a construction site, 
suffering a serious leg injury. The worker was not using 
proper fall protection equipment. 

Why It Happened:  

¶ Lack of Fall Protection: Worker was not using 
a safety harness. 

¶ fŰċĬĲƕƨċƣĲШÑƖċŔŰŔŰŊаШìŸƖťĲƖƚШƽĲƖĲŰќƣШŉƨũũǃШ
trained on fall protection. 

¶ [ċŔũƨƖĲШƣŸШEŰŉŸƖĦĲШÉċŉĲƣǃаШÉƨƓĲƖƻŔƚŸƖƚШĬŔĬŰќƣШ
consistently enforce safety protocols. 

¶ Poor Communication: Safety equipment and 
procedures were not clearly communicated. 

Learnings: 

¶ Importance of Fall Protection: Essential for 
working at heights. 

¶ Training: Proper safety training is crucial. 

¶ Enforcement: Safety rules must be enforced 
consistently. 

¶ Clear Communication: Safety protocols 
must be communicated and accessible. 

Action Plan:  

1. Leadership Commitment: Develop and 
communicate a clear HSE policy.  

¶ Timeline: 1 Month. 

2. Fall Protection Equipment: Provide proper 
safety equipment and conduct regular 
inspections.  

¶ Timeline: 2 Months. 

3. Training and Awareness: Offer training on fall 
protection and general safety.  

¶ Timeline: Ongoing, initial training in 1 Month. 

4. Enforce Safety Standards: Monitor compliance 
with safety protocols and conduct regular 
audits.  

¶ Timeline: 2 Months. 

5. Safety Signage and Reporting: Install clear 
warning signs and establish an incident 
reporting system.  

¶ Timeline: 1 Month. 

6. Emergency Response: Update emergency 
plans and conduct drills.  

¶ Timeline: 2 Months. 

7. Incident Investigation: Investigate incidents 
and implement corrective actions.  

¶ Timeline: Ongoing. 

8. Continuous Improvement: Regularly assess 
and improve safety measures based on 
feedback.  

¶ Timeline: Ongoing. 

Accident Cost Iceberg Theory: Direct vs. Indirect 
Costs:  

Workplace accidents are not only physically harmful 
but also have significant financial consequences. The 
costs associated with these accidents are often more 
substantial than initially perceived. Understanding 
these costs is critical for organizations to make 
informed decisions about safety, risk management, 
and cost control. A key framework for analysing 
accident-related costs is Heinrich's Iceberg Theory, 
which highlights the discrepancy between visible and 
hidden costs. This article explores the core principles 
of the Iceberg Theory and the distinction between 
direct and indirect costs, offering insights into how 
businesses can better manage these financial 
impacts. 

Glossary of terms:  

¶ Absenteeism т Time employees are absent 
due to injury or incident-related issues. 

¶ Compensation т Payments made for injuries, 
medical treatment, or disability. 

¶ Compliance Issues т Costs from failing to 
meet safety regulations, often leading to 
fines. 

¶ Direct Costs т Immediate expenses like 
medical bills, repairs, and legal fees. 

¶ Emergency Response т Costs for rescue and 
immediate actions following the incident. 

¶ Equipment Downtime т Lost productivity due 
to equipment being out of operation. 

¶ Insurance Premiums т Increased costs for 
insurance coverage after an accident. 

¶ Incident Reporting т Documenting the 
incident for analysis and compliance. 

¶ Investigation Costs т Expenses for analysing 
the causes of the incident. 

¶ Legal Fees т Costs for legal services, 
settlements, and lawsuits. 

¶ Legal Costs (Hidden) т Indirect legal 
expenses like fines or compliance issues. 



¶ Lost Productivity т Reduced output from 
affected employees after the incident. 

¶ Morale and Engagement т Decreased 
employee motivation and involvement. 

¶ Medical Expenses т Costs for treating 
injuries, including hospital and rehabilitation 
fees. 

¶ Property Damage т Costs to repair or replace 
damaged property. 

¶ Reputational Damage т Harm to the 
ĦŸůƓċŰǃќƚШƓƨĤũŔĦШŔůċŊĲШŸƖШĤƖċŰĬЮ 

¶ Risk Management т Identifying and 
addressing potential hazards to prevent 
accidents. 

¶ Root Cause Analysis т Identifying underlying 
causes to prevent future incidents. 

¶ Safety Improvement Measures т Costs for 
upgrading safety protocols and equipment. 

¶ Training and Retraining т Educating 
employees on safety or new protocols. 

¶ Indirect Costs т Hidden expenses like long-
term productivity loss and reputation harm. 

 

  



9. fŰƣƖŸĬƨĦƣŔŸŰШƣŸШcĲŔŰƖŔĦőќƚШfĦĲĤĲƖŊШÑőĲŸƖǃ 
Herbert Heinrich, a pioneering figure in safety management, introduced the Iceberg Theory in the early 20th century. This 
theory uses the metaphor of an iceberg to illustrate the financial impact of workplace accidents. According to Heinrich, 
the visible costs of an accidentуthose easily identifiable and typically covered by insuranceуrepresent only a small 
fraction of the total cost. The much larger, hidden costs lie beneath the surface, and these indirect costs are often 
overlooked by managers. 

The Iceberg Theory divides accident-related costs into 
two main categories: 

¶ Direct Costs (Visible Costs): These are the 
costs that are readily apparent and typically 
reimbursed by insurance. 

¶ Indirect Costs (Hidden Costs): These costs 
are more difficult to quantify and are usually 

not covered by insurance. They represent a 
far larger portion of the total accident costs. 

The metaphor suggests that just as the majority of an 
iceberg is submerged underwater and unseen, most 
of the financial impact of workplace accidents is 
hidden in the form of indirect costs.

 

9.1. Understanding Direct Costs: The Tip of the Iceberg  

Direct costs are the expenses that are easy to identify, measure, and typically covered by insurance. These costs occur 
as a direct result of the accident and can be tracked through insurance claims, accounting systems, and accident reports. 

Key Examples of Direct Costs:  

1. Medical Expenses: Costs related to treating 
injured employees, including hospital bills, 
doctor visits, medication, and rehabilitation. 

2. ìŸƖťĲƖƚќШ 9ŸůƓĲŰƚċƣŔŸŰаШ ÂċǃůĲŰƣƚШ ůċĬĲШ ƣŸШ
ŔŰŢƨƖĲĬШ ĲůƓũŸǃĲĲƚШ ƨŰĬĲƖШ ƣőĲШ ƽŸƖťĲƖƚќШ
compensation system, including compensation 
for lost wages and medical costs. 

3. Legal Fees: Costs arising from legal claims or 
lawsuits filed by injured employees or their 
families. 

4. Property Damage: Repair or replacement costs 
for damaged equipment, machinery, or 
infrastructure caused by the accident. 

5. Emergency Response: Expenses for the 
emergency medical and rescue teams required 
to manage the immediate aftermath of the 
accident. 

These costs are the most visible and easiest to track 
because they are usually tied to specific insurance 
policies, government regulations, and internal 
accounting procedures. Insurance companies often 
cover these direct costs, making them the tip of the 
iceberg that is readily seen by management. 

While direct costs are important to consider, they 
represent only a small part of the total cost of an 
accident. 

 

 

  



9.2. The Hidden Costs: Indirect Costs Beneath the Surface  

According to Heinrich's Iceberg Theory, indirect costs make up the majority of the total cost of an accident, and these 
hidden costs can be far more damaging to an organization's bottom line. Unlike direct costs, indirect costs are often more 
difficult to quantify, and many of them are not reimbursed by insurance. As a result, they are frequently overlooked in 
accident cost analyses. 

Key Examples of Indirect Costs:  

1. Lost Productivity: When an accident occurs, 
there is often a loss of productivity from the 
injured employee, as well as from co-workers 
who may be affected by the incident. This 
includes time spent on accident investigations, 
rearranging work schedules, or re-training other 
employees. 

2. Replacement Hiring: If an employee is injured and 
temporarily unable to work, a replacement may 
need to be hired. The costs of recruiting, hiring, 
and training temporary or new workers are 
indirect costs that may not be immediately 
obvious. 

3. Damage to Reputation: Accidents can harm a 
ĦŸůƓċŰǃќƚШƓƨĤũŔĦШŔůċŊĲШċŰĬШĲůƓũŸǃĲĲШůŸƖċũĲЮШ
Customers may lose confidence in a company's 
safety practices, while employees may feel less 
secure working for a company with a poor safety 
record. 

4. Production Delays: Accidents often disrupt 
operations, leading to production delays, missed 
deadlines, and failure to meet customer orders. 
These delays can have long-term consequences, 

including lost contracts and decreased customer 
loyalty. 

5. Administrative and Investigation Costs: The time 
spent by management and safety officers 
investigating the accident, conducting 
interviews, filling out paperwork, and ensuring 
compliance with safety regulations adds 
significant costs to the organization. 

6. Legal and Regulatory Fines: If the company is 
found to be at fault or in violation of safety 
regulations, fines and penalties may be imposed. 
Additionally, legal fees and settlement costs 
related to lawsuits may arise from the incident. 

7. Increased Insurance Premiums: A history of 
workplace accidents often leads to higher 
insurance premiums, as insurance providers 
view the organization as a higher risk. This 
increased financial burden can persist long after 
the accident has occurred. 

These indirect costs represent the submerged portion 
of the icebergуlarger, more pervasive, and often not 
directly covered by insurance. They can have a much 
greater long-term impact on the financial health of the 
organization.

9.3. The Importance of Recognizing Indirect Costs  

While direct costs are more easily quantifiable and often covered by insurance, it is the indirect costs that truly add up 
ċŰĬШĦċŰШƚĲƻĲƖĲũǃШŔůƓċĦƣШċШĦŸůƓċŰǃќƚШƓƖŸŉŔƣċĤŔũŔƣǃЮШcĲŔŰƖŔĦőќƚШfĦĲĤĲƖŊШÑőĲŸƖǃШŔũũƨƚƣƖċƣĲƚШƣőċƣШƣőĲШƣƖƨĲШŉŔŰċŰĦŔċũШĤƨƖĬĲŰШŸŉШ
an accident is hidden beneath the surface, and organizations that fail to recognize and address these hidden costs may 
suffer long-term financial consequences. 

By focusing only on direct costs, many organizations underestimate the real cost of accidents, leading to inadequate 
safety measures, poor risk management, and inefficient resource allocation. A comprehensive approach to accident cost 
analysis must take into account both direct and indirect costs to get a full picture of the financial impact. 

9.4. Strategies for Managing Direct and Indirect Costs  

Recognizing the full range of accident-related costsуboth direct and indirectуcan help organizations take proactive 
measures to reduce the overall financial impact of workplace accidents. Here are some strategies to manage these cost: 

Reducing Direct Costs  

¶ Improve Safety Protocols: Investing in safety 
training, equipment, and protocols can 
prevent accidents from occurring in the first 
place, thus reducing medical expenses, 
workers' compensation claims, and legal 
fees. 

¶ Optimize Insurance Coverage: Regularly 
reviewing and adjusting insurance policies to 

ensure adequate coverage for direct costs 
can help reduce the financial burden of 
accidents. 

¶ Invest in Prevention and Risk Management: 
The best way to reduce indirect costs is to 
prevent accidents altogether. Implementing 
proactive safety programs, regular 
inspections, and hazard mitigation 
strategies can significantly reduce the 



likelihood of accidents and, in turn, minimize 
the hidden costs. 

¶ Increase Employee Training: By training 
employees on safety procedures and 
emergency response plans, organizations 
can reduce downtime, minimize production 
delays, and lower the risk of accidents 
occurring in the first place. 

¶ Improve Employee Well-being: Fostering a 
culture of safety and well-being in the 
workplace can reduce employee turnover, 
improve morale, and prevent productivity 
losses due to accidents. 

¶ Enhance Communication and Reporting 
Systems: Encouraging employees to report 
hazards before they lead to accidents can 
help identify potential risks early and prevent 
larger incidents from occurring. 

 

Conclusion  

Heinrich's Iceberg Theory serves as a powerful 
tool for understanding the full financial impact of 
workplace accidents. The direct costs (the visible 
tip of the iceberg) are relatively easy to identify 
and manage, but it is the indirect costs (the 
submerged, hidden portion) that represent the 
true, often hidden financial burden. 
Organizations that fail to account for these 
indirect costs risk underestimating the overall 
impact of accidents, which can lead to long-term 
financial strain. 

By recognizing both visible and hidden costs, 
businesses can adopt more comprehensive 
safety measures, improve risk management 
strategies, and reduce the financial 
consequences of accidents. Ultimately, the goal 
should be to reduce both direct and indirect 
costs through effective safety programs, better 
management practices, and a strong safety 
culture.  

  



Case study: 

Case Study 1: 

Industry Type: Manufacturing (Assembly Line) 

What Happened:  

An employee was injured while operating machinery 
on the production line. The injury led to lost workdays, 
medical expenses, and a temporary shutdown of part 
of the production line. 

Why It Happened:  

¶ Lack of Proper Training: The worker was not 
fully trained on the safe operation of the 
machinery. 

¶ Poor Maintenance: The equipment was 
overdue for a safety check. 

¶ Inadequate Safety Measures: There were no 
clear safety guards on the machinery. 

Learnings: 

1. Visible Costs:  Medical bills, compensation 
claims, and lost productivity during the 
downtime. 

2. Hidden Costs:  Decreased employee morale, 
increased insurance premiums, damage to 
company reputation, legal costs for non-
compliance, and training costs to improve safety. 

3. Importance of Prevention:  Investing in training, 
maintenance, and safety equipment can 

significantly reduce both visible and hidden 
costs. 

Action Plan:  

1. Identify Hidden Costs: Assess both direct 
(visible) and indirect (hidden) accident costs 
across the company. 

¶ Timeline: 1 Month. 

2. Invest in Training and Safety Equipment: Ensure 
employees are trained and safety equipment is 
properly maintained to prevent accidents. 

¶ Timeline: 2 Months. 

3. Regular Safety Audits: Conduct regular safety 
audits to identify risks before accidents occur. 

¶ Timeline: Ongoing, with initial audit in 1 
Month. 

4. Improve Reporting Systems: Implement an 
effective incident reporting system to track both 
accidents and near-misses. 

¶ Timeline: 1 Month. 

5. Evaluate Long-term Impact: Regularly assess the 
hidden costs of accidents and adjust safety 
strategies to reduce these costs. 

¶ Timeline: Ongoing, with reviews every 6 
months.

 

  



10. Workplace Safety: Employer Responsibilities, Employee Rights, 
and ILO's Role: 

According to the ILO (International Labour 
Organization), employer responsibilities include 
providing a safe and healthy working environment, 
ensuring that health and safety measures are in place, 
and adhering to national and international safety 
regulations. Employee rights under the ILO act ensure 
that workers are entitled to a workplace free from 
hazards, the right to receive information about 
potential risks, and the ability to refuse unsafe work 
without facing retaliation. The ILO's role is to establish 
global standards through conventions and 
recommendations, guiding countries in improving 
occupational safety and health practices to protect 
workers' well-being and rights worldwide. 

Glossary of terms:  

¶ Accident Prevention т Measures to avoid 
workplace accidents. 

¶ Compliance т Adhering to health and safety 
laws. 

¶ Employee Responsibilities т Following safety 
rules and reporting hazards. 

¶ Employee Rights т The right to a safe 
workplace and to report hazards. 

¶ Employer Responsibilities т Providing a safe 
environment and safety equipment. 

¶ Ergonomics т Designing work to suit 
employees' physical needs. 

¶ Hazard Identification т Recognizing potential 
workplace dangers. 

¶ Health and Safety Training т Educating 
employees on safety procedures. 

¶ Incident Reporting т Reporting accidents or 
near-misses. 

¶ International Labour Organization (ILO) т A 
UN agency setting global labour and safety 
standards. 

¶ ILO Standards т Global safety and labour 
standards set by the ILO. 

¶ Protective Equipment т Safety gear to reduce 
workplace hazards. 

¶ Risk Assessment т Identifying and mitigating 
workplace risks. 

¶ Safety Audits т Inspections to evaluate 
safety practices. 

¶ Safety Committees т Groups that review and 
promote workplace safety. 

¶ Safety Culture т A workplace environment 
where safety is prioritized. 

¶ Safety Indicators т Metrics to assess safety 
effectiveness, like accident rates. 

¶ Workplace Hazards т Conditions that may 
cause harm or injury. 

¶ Workplace Inspection т Regular checks to 
ensure safety standards are met. 

¶ Workplace Safety Policies т Rules and 
procedures to maintain safety. 

¶ Workers' Compensation т Benefits for 
employees injured on the job.

 

10.1. Employer Responsibilities:  
Workplace safety is a fundamental responsibility for 
every employer, as it directly impacts the well-being 
of employees, the productivity of the organization, 
and the overall success of the business. Every 
workplace accident, illness, or dispute result in costs 
for the organization and can have lasting 
consequences for the injured individuals and their 
families. As such, creating a safe and healthy work 
environment is not just a legal obligation but a moral 
one. 

Employers must foster a workplace culture that 
prioritizes the health, safety, and security of their 
employees. While management plays a critical role in 
ensuring safety, employees must also take 
responsibility for their own health and well-being. This 

chapter explores the employer's responsibilities in 
three key areas: Health, Safety, and Security. 

Health: Ensuring Employee Well -Being 

The health of employees is a cornerstone of 
workplace safety. Health is not only about the 
absence of illness or injury but also includes the 
physical, mental, and social well-being of individuals. 
A healthy workforce is more productive, engaged, and 
motivated to contribute to the company's success. 

Health and Safety Workplace Environment  

Employers have a duty to provide a healthy work 
environment that reduces the risk of illness and injury. 
This encompasses a wide range of considerations, 



from cleanliness and hygiene to providing necessary 
facilities for employee wellness. 

¶ Cleanliness: A clean and tidy workspace is 
essential for maintaining employee health. 
Cleanliness reduces the spread of germs 
and bacteria and contributes to a pleasant 
work environment. Employers should ensure 
that the workplace is cleaned regularly, 
especially before employees begin their day. 

¶ Air Quality: Proper ventilation is necessary to 
maintain a comfortable and healthy working 
environment. Air conditioning and air 
filtration systems should be in place to 
ensure clean, fresh air throughout the 
workspace. This is especially important in 
indoor environments where employees may 
be exposed to allergens, pollutants, or dust. 

¶ Water and Food: Access to clean, filtered 
drinking water and healthy food options is an 
essential part of promoting employee health. 
A fresh food cafeteria or a designated eating 
area should provide nutritious meals that 
support the well-being of employees. 

¶ Washroom Facilities: Employers must 
ensure that washroom facilities are hygienic 
and well-maintained. Clean, safe, and 
accessible restroom facilities contribute to a 
healthier and more comfortable work 
environment. 

By fostering a healthy workplace, employers not only 
improve the well-being of their employees but also 
increase job satisfaction and reduce absenteeism 
due to health-related issues. 

Safety: Creating a Hazard-Free Workplace  

Safety is perhaps the most critical aspect of 
workplace well-being. A safe working environment 
reduces the risk of accidents, injuries, and even 
fatalities. Employers must proactively identify 
potential hazards and implement measures to 
mitigate risks. 

 

Defining Hazards and Risks 

¶ Hazard: A hazard is any situation, object, or 
condition that has the potential to cause 

harm to people, property, or the 
environment. Hazards can be physical (e.g., 
machinery), chemical (e.g., toxic 
substances), ergonomic (e.g., poor posture 
or repetitive motions), or psychological (e.g., 
stress or harassment). 

¶ Risk: Risk refers to the likelihood or 
probability that a hazard will result in harm. 
The greater the likelihood of harm, the higher 
the risk. 

Safety Guidelines and Protocols  

A well-defined safety plan is essential for reducing the 
likelihood of accidents and ensuring a quick, effective 
response when accidents do occur. Safety guidelines 
should include the following: 

¶ Workplace Safety Procedures: Employers 
must create comprehensive safety 
procedures tailored to the specific needs 
and risks of their workplace. This may 
include emergency evacuation plans, fire 
safety protocols, or the proper handling of 
hazardous materials. 

¶ Employee Training: Regular safety training 
ensures that employees are aware of 
potential hazards and understand how to 
prevent accidents. Training should be an 
ongoing process, with periodic refresher 
courses to keep safety at the forefront of 
employees' minds. 

¶ Regular Safety Drills: Conducting regular 
safety drills helps employees practice 
emergency response techniques in a 
controlled environment. This ensures that 
they are prepared to act quickly and 
efficiently in the event of an emergency. 

¶ Safety Equipment: Providing employees with 
the necessary personal protective 
equipment (PPE) such as helmets, gloves, 
safety goggles, and other safety gear is 
crucial for preventing injuries in hazardous 
environments. 

Safety Inspections and Maintenance  

Routine safety inspections should be conducted 
to identify and address any hazards in the 
workplace. Employers should establish a 
schedule for inspections and maintenance of 
equipment, machinery, and the general work 
environment. Ensuring that safety systems (e.g., 
fire alarms, emergency exits) are in good working 
order is key to protecting employees from 
avoidable harm. 

Security: Safeguarding Employees from Harm  



While health and safety focus on preventing 
physical injury and illness, security is about 
protecting employees from external threats, 
theft, and potential violence. Security ensures 
that employees feel safe and secure while at 
work and prevents harm from occurring in the 
first place. 

Importance of Workplace Security:  

Security in the workplace encompasses several 
layers of protection: 

¶ Personal Security: Employees should feel 
that they are safe from physical harm, 
harassment, or violence. Employers should 
have policies in place to prevent and address 
workplace violence, bullying, and other 
security risks. 

¶ Cybersecurity: In the digital age, 
cybersecurity is essential. Employers must 
ensure that sensitive company information, 
employee data, and intellectual property are 
protected from cyber threats, data breaches, 
or hacking. 

Physical Security: On-site security measures, such as 
access control systems, surveillance cameras, and 
security personnel, should be in place to protect 
employees, assets, and company property. 

 

Building a Strong Security Infrastructure  

To maintain a safe and secure workplace, 
companies must invest in the following: 

¶ Dedicated Security Department: A well-
trained security team can respond quickly to 
potential threats, manage access to the 
facility, and oversee surveillance operations. 

¶ Access Control Systems: Restricting access 
to certain areas of the workplace (e.g., server 

rooms, Supervisor offices, hazardous areas) 
ensures that only authorized personnel can 
enter those spaces. 

¶ Emergency Response Plans: Having an 
emergency response plan for various 
scenarios (e.g., fire, break-in, active shooter) 
is crucial for protecting employees. These 
plans should include clear evacuation 
routes, emergency contacts, and protocols 
for communicating with authorities. 

¶ Transport and Equipment Safety: Ensuring 
that transportation (e.g., company vehicles) 
and equipment used on-site are secure is 
also a critical part of the broader security 
strategy. Proper maintenance of vehicles 
and equipment, along with regular security 
checks, helps prevent accidents or theft. 

Reducing Liabilities Through Security Measures  

Implementing comprehensive security measures 
őĲũƓƚШƣŸШƖĲĬƨĦĲШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШĲǂƓŸƚƨƖĲШƣŸШũĲŊċũШ
liabilities, insurance claims, and compensation 
costs. A secure workplace reduces the likelihood of 
incidents, which in turn lowers operational costs and 
ƓƖŸƣĲĦƣƚШƣőĲШĦŸůƓċŰǃќƚШƖĲƓƨƣċƣŔŸŰЮ 

 

Key Employer Responsibilities for Workplace Safety  

¶ Health: Provide a clean, healthy work environment 
with proper facilities (e.g., air quality, water, 
sanitation). 

¶ Safety: Identify and mitigate workplace hazards, 
implement safety protocols, and ensure employee 
training. 

¶ Security: Protect employees from external threats and 
internal risks through dedicated security measures, 
including physical and digital security. 

 

  



10.2. Employee Rights and Responsibilities:  
The Occupational Safety and Health Act (OSH 
Act) was established to ensure safe working 
conditions for employees by requiring employers 
to provide workplaces free from known hazards. 
The act also grants specific rights to employees 
to participate in ensuring workplace safety and 
őĲċũƣőЮШ cĲƖĲќƚШ ċŰШ ŸƖŊċŰŔǍĲĬШ ĤƖĲċťĬŸƽŰШ ŸŉШ
employee rights and responsibilities under 
OSHA: 

Employee Responsibilities  

Compliance with Safety Standards  

¶ Employees are required to comply with 
workplace safety standards, rules, 
regulations, and orders issued by their 
employer or agency. 

¶ Compliance ensures that employees follow 
safe practices and contribute to a hazard-
free environment. 

Use of Safety Equipment  

¶ Employees must use the personal protective 
equipment (PPE) and safety devices 
provided by their employer. 

¶ This includes wearing necessary safety gear 
such as helmets, gloves, goggles, or masks 
to prevent injuries or health risks. 

Reporting Unsafe Conditions  

¶ Employees have a responsibility to report 
unsafe or unhealthy working conditions to 
appropriate officials, supervisors, or safety 
officers. 

¶ Immediate reporting helps to identify and 
address hazards before they lead to 
accidents or injuries. 

Participation in Safety Programs  

¶ Employees must actively participate in 
safety training, safety committees, and other 
activities designed to improve workplace 
safety. 

¶ Employees are authorized to take official 
time off to engage in these safety-related 
activities without penalty. 

Employee Rights: 

Right to a Safe Workplace 

¶ Employees have the right to work in an 
environment that is free of recognized 
hazards that are likely to cause death or 
serious harm. 

¶ The OSH Act mandates that employers 
ensure that the workplace meets specific 
safety and health standards. 

 

Right to Confidential Complaints and 
Inspections  

¶ Employees have the right to file a 
confidential complaint with OSHA if they 
believe there are unsafe conditions at their 
workplace. 

¶ Employees can request an OSHA inspection 
to investigate the reported conditions. The 
complaint will remain confidential to protect 
the identity of the employee. 

Right to Receive Information and Training  

¶ Employees are entitled to receive 
information and training about workplace 
hazards, methods to prevent harm, and the 
relevant OSHA standards. 

¶ Training must be provided in a language and 
vocabulary that employees can easily 
understand, ensuring they are equipped to 
identify and mitigate potential risks. 

Right to Review Workplace Records 

¶ Employees have the right to review records of 
work-related injuries and illnesses that have 
occurred in their workplace. 

¶ This includes access to logs, injury reports, 
and records related to health and safety 
incidents. 

Right to Access Test Results 

¶ Employees can request copies of results 
from workplace testing and monitoring used 
to identify and measure workplace hazards. 

¶ This includes information about air quality 
tests, chemical exposure assessments, and 
other safety monitoring conducted by the 
employer. 

Right to Access Medical Records  

¶ Employees have the right to access their 
workplace medical records, including 



records of any medical exams or tests 
related to their job that may impact their 
health. 

Right to Participate in Inspections  

¶ Employees can participate in OSHA 
inspections and speak privately with the 
inspector about any concerns or 
observations related to workplace hazards. 

¶ Employees can provide insight into unsafe 
conditions, suggest improvements, and 
report violations during the inspection 
process. 

Protection from Retaliation and Whistle 
blower Rights  

¶ Employees are protected from retaliation if 
they exercise their rights under the OSH Act, 
such as reporting unsafe conditions or 
requesting an OSHA inspection. 

¶ Employees have the right to file complaints if 
they are punished or discriminated against 
for asserting their rights or acting as a 
"whistle blower" under OSHA or other federal 
laws. 

 

 

 

Right to File a Complaint for Retaliation  

¶ Employees can file a complaint with OSHA if 
they believe they have been retaliated 
against for reporting unsafe conditions, 
requesting an inspection, or participating in 
safety activities. 

¶ Retaliation can include firing, demotion, 
reduction in hours, or other discriminatory 
actions taken by the employer. 

Enforcement of Employee Rights  

¶ OSHA's Role: OSHA enforces safety 
regulations and ensures that employers 
comply with workplace safety standards. 
They offer assistance, training, and 
information to both employers and 
employees to foster safe work environments. 

¶ Confidentiality and Support: OSHA ensures 
the confidentiality of employees who report 
unsafe conditions or file complaints. They 
support workers in ensuring their rights are 
upheld without fear of retaliation. 

¶ Whistle blower Protection: Employees are 
ƓƖŸƣĲĦƣĲĬШ ƨŰĬĲƖШ §Éc ќƚШ ìőŔƚƣũĲШ ĤũŸƽĲƖШ
Protection Program, which enforces more 
than 20 federal statutes designed to protect 
workers from retaliation for reporting 
violations. 

  



10.3. ILO in Health and Safety: 

The International Labour Organization (ILO), a UN agency, plays a key role in promoting global occupational health and 
safety (OSH) standards. Established in 1919, the ILO sets international labour standards and provides guidance to 
improve working conditions worldwide. 

Key ILO Conventions on Health and Safety 

¶ ILO Convention No. 155 (1981) т 
Occupational Safety and Health Convention: 

o Ensures that employers provide 
safe workplaces free of hazards. 

o Promotes shared responsibility 
between employers and workers for 
safety. 

o Requires governments to develop 
national OSH policies and involve 
workers in safety planning. 

¶ ILO Recommendation No. 164 (1981): 
Provides guidance on implementing 
preventive measures, including hazard 
identification, risk assessment, and training. 

¶ ILO Convention No. 161 (1985) т 
Occupational Health Services: Calls for the 
establishment of occupational health 
services in workplaces to prevent 
occupational diseases and promote overall 
worker well-being. 

¶ ILO Convention No. 187 (2006) т Promotion 
of OSH: Encourages continuous 
improvement in OSH practices and 
integration of OSH into national policies. 

¶ ILO Recommendation No. 197 (2015) т OSH 
in the Informal Economy: Extends OSH 
protections to workers in informal sectors, 
focusing on awareness and education. 

Key Areas of Focus 

¶ Prevention of Workplace Hazards: ILO 
promotes risk assessments, hazard control, 
and safety training. 

¶ OSH Legislation: Assists countries in 
creating and enforcing OSH laws. 

¶ Capacity Building: Provides technical 
assistance to strengthen OSH systems and 
structures. 

Social Dialogue: Encourages worker and employer 
collaboration in shaping safety policies 

  



10.4. Conclusion Summary: Health and Safety at the Workplace:  

A competent individual on the job must possess a strong understanding of workplace health, safety, and environmental 
management, as it is critical for both personal well-being and organizational success. Key aspects of health and safety 
include: 

¶ Understanding the Importance of Health 
and Safety: The individual should recognize 
the moral, financial, and legal reasons for 
maintaining a safe work environment. This 
includes ensuring the well-being of workers, 
minimizing financial losses due to accidents, 
and adhering to legal regulations. 

¶ Accident Cost Iceberg Theory:  The 
individual should be aware of the direct and 
indirect costs of workplace accidents, as 
outlined in the Accident Cost Iceberg Theory. 
While the immediate costs (e.g., medical 
expenses, compensation) are visible, there 
are often significant hidden costs (e.g., lost 
productivity, damage to reputation, legal 
fees) that can have long-term financial 
implications for the organization. 

¶ Employer Responsibilities & Employee 
Rights: The individual should understand the 
employer's legal responsibility to provide a 
safe working environment and the rights of 
employees to a workplace free from hazards. 
Additionally, the concept of safety cultureу
shared values, attitudes, and behaviours 
that promote safetyуshould be well-
understood, along with the role of the 
International Labour Organization (ILO) in 
promoting global safety standards and 
practices. 

¶ Safety Policies & SMART Goal Setting: A 
clear understanding of the Safety Policy is 
essential, including its aims, objectives, and 
the use of the SMART (Specific, Measurable, 
Achievable, Relevant, Time-bound) concept 
for effective goal setting. A well-defined 
safety policy ensures that safety measures 
are systematically implemented and 
regularly evaluated to reduce workplace 
risks. 

Health and safety at the workplace are fundamental 
to maintaining a productive, legally compliant, and 
morally responsible work environment. A competent 
worker must be knowledgeable about safety 
regulations, the costs of accidents, the 
responsibilities of both employers and employees, 
and how safety policies and goal setting can guide the 
creation of a culture that prioritizes health and well-
being for all. 

        
Case Study: 

Case Study 1:  

Industry Type:  Textile Manufacturing 

What Happened:  

A textile factory was found violating ILO regulations on 
working hours, safety standards, and child labour. 
This resulted in a government audit, fines, and 
ĬċůċŊĲШƣŸШƣőĲШĦŸůƓċŰǃќƚШƖĲƓƨƣċƣŔŸŰЮ 

Why It Happened:  

¶ Lack of awareness of ILO regulations. 

¶ Poor enforcement of safety and labour 
standards. 

¶ Inadequate monitoring of compliance. 

Learnings: 

¶ Compliance is crucial for legal operation and 
reputation. 

¶ Employee welfare must be prioritized. 

¶ Regular monitoring and audits are essential. 

Action Plan:  

1. Understand ILO Regulations: Review relevant 
ILO regulations.  

¶ Timeline: 1 Month. 

2. Employee Training: Train staff on ILO 
standards.  

¶ Timeline: 2 Months. 

3. Monitor Compliance: Set up internal audits for 
regular checks.  

¶ Timeline: Ongoing. 

4. Improve Safety Practices: Address safety 
concerns and working hours.  

¶ Timeline: 3 Months. 

5. Documentation: Maintain clear records of 
compliance.  

¶ Timeline: Ongoing.



11. Importance of Safety Policy and Goal setting  
A Safety Policy is crucial for establishing clear guidelines and expectations for maintaining a safe work environment, 
ensuring legal compliance, and promoting employee well-being. Goal setting in safety focuses on setting measurable 
objectives to reduce accidents, improve safety culture, and track progress, helping organizations maintain continuous 
improvement and achieve a safer workplace. 

Glossary of terms:  

¶ Accountability т Responsibility for meeting 
safety goals. 

¶ Aim т The overall purpose of a safety policy. 

¶ Compliance т Following safety laws and 
regulations. 

¶ Goals т Targets set to improve workplace 
safety. 

¶ Incident Prevention т Measures to reduce 
accidents. 

¶ Intent т The purpose outlined in a safety 
policy. 

¶ Measurable т A SMART goal trait, ensuring 
progress can be tracked. 

¶ Objectives т Specific actions to achieve 
safety goals. 

¶ Performance Indicators т Metrics to track 
safety progress. 

¶ Policy Statement т A formal declaration of 
safety commitments. 

¶ Relevant т A SMART goal trait, ensuring 
alignment with priorities. 

¶ Safety Culture т Shared values focused on 
safety within the workplace. 

¶ Safety Procedures т Established steps to 
ensure safety. 

¶ Specific т A SMART goal trait that defines a 
clear target. 

¶ SMART Goals т A framework for goal setting: 
Specific, Measurable, Achievable, Relevant, 
Time-bound. 

¶ Time-bound т A SMART goal trait, setting a 
deadline for completion. 

¶ Training т Educating employees on safety 
measures and policies. 

¶ Workplace Safety т The condition of being 
free from hazards and risks at work.

11.1. Understanding of Safety Policy:  
ШcĲċũƣőШċŰĬШÉċŉĲƣǃШÂŸũŔĦǃШŸƨƣũŔŰĲƚШċШĦŸůƓċŰǃќƚШũĲŊċũШ

duty to protect the health, safety, and well-being of 
employees and others affected by its activities. It 
ensures that the workplace is maintained safely and 
that risks are properly controlled. 

Key elements include:  

¶ Legal Duty of Care: Ensures the safety of 
employees and others involved in the 
ĦŸůƓċŰǃќƚШŸƓĲƖċƣŔŸŰƚЮ 

¶ Safe Work Environment: Maintains clean, 
safe conditions and welfare facilities. 

¶ Risk Management: Identifies and controls 
health and safety risks. 

¶ Safe Systems of Work: Provides safe 
equipment and work practices. 

¶ Handling of Materials: Ensures safe storage 
and handling of substances. 

¶ Hygiene and Cleanliness: Controls 
workplace hygiene and infection risks. 

¶ Contractor Safety: Ensures contractors 
follow safety protocols. 

¶ Waste Disposal: Responsible disposal of 
waste. 

¶ Training and Supervision: Provides 
necessary training and supervision for safe 
work practices. 

¶ Employee Consultation: Involves employees 
in health and safety discussions. 

¶ Review and Improvement: Continuously 
monitors, reviews, and improves safety 
performance. 

The policy is reviewed annually and updated as 
needed to reflect changes in business or legislation. 

 



11.2. Who creates the policy in the workplace?  

A Health and Safety Policy is typically created by a competent personуoften the individual responsible for overseeing 
health and safety on-site. To ensure the policy is accurate and practical, it must involve input from key stakeholders, 
particularly those with significant roles in safety management. By engaging all relevant parties, the policy can be tailored 
to the specific needs of the workplace, addressing risks and ensuring compliance. Regular reviews and updates are 
essential to maintaining its effectiveness and relevance. 

¶ A competent person is responsible for 
creating the health and safety policy in the 
workplace, typically the individual in charge 
of health and safety on site. 

¶ The policy should involve input from key 
stakeholders, especially those with 
significant roles and responsibilities for 
safety. 

¶ Engaging stakeholders ensures the policy is 
accurate and fit for purpose. 

¶ Collaboration with relevant departments 
and teams helps to address all potential 
risks and tailor the policy to specific 
workplace needs. 

¶ The policy should be reviewed regularly by 
the competent person and stakeholders to 
ensure it remains effective and up to date. 

 

How often should a policy be reviewed?  

A Health and Safety Policy should typically be 
reviewed annually to ensure it remains effective and 
compliant with regulations. However, if the 
organization undergoes significant changes, such as 
introducing new processes or equipment, or if 
incidents occur, more frequent reviews may be 
necessary. Additionally, any changes in laws or 
regulations should prompt an immediate review. 

Regular monitoring and adjustments help maintain a 
safe and compliant work environment. 

¶ Annually: It is generally required and 
considered best practice to review the health 
and safety policy once a year to ensure it 
remains effective and compliant with current 
regulations. 

¶ After Significant Changes: If the organization 
undergoes frequent changes (e.g., new 
equipment, processes, or hazards), the 
policy should be reviewed more frequently to 
address any new risks. 

¶ In Response to Incidents: After any serious 
incidents or near misses, the policy should 
be revisited to ensure it adequately 
addresses the issues and incorporates 
necessary changes. 

¶ Legal or Regulatory Changes: The policy 
must be reviewed and updated if there are 
any changes in laws or regulations that 
impact health and safety requirements. 

¶ Continuous Monitoring: Ongoing monitoring 
should be carried out to identify any issues or 
improvements needed between formal 
reviews. 

 

 

 

  



11.3. How to implement a health and safety policy?  
To effectively implement a Health and Safety Policy, 
you need a competent person with the expertise and 
authority to enforce the policy. This ensures that 
health and safety standards are met across the 
organization. The process involves raising awareness, 
providing training, establishing clear procedures, and 
monitoring compliance. Regular reviews and 
employee feedback are essential for continuous 
improvement. By doing so, you ensure that the policy 
is fully integrated, and the workplace remains safe 
and compliant.  

¶ Appoint a Competent Person:  Designate 
someone with expertise in health and safety 
and the authority to enforce the policy 
effectively. This individual ensures the policy 
is properly implemented across the 
organization. 

¶ Raise Awareness: Ensure that all 
employees are aware of the policy and 
understand their roles and responsibilities in 
maintaining a safe workplace. 

¶ Provide Training: Offer appropriate training 
and resources to staff to ensure they can 
follow safety procedures and protocols 
effectively. 

¶ Establish Clear Procedures:  Develop clear 
and practical safety procedures that 
everyone can follow, covering potential 
hazards and emergency protocols. 

¶ Monitor and Review:  Continuously monitor 
compliance with the policy and regularly 
review it to ensure it remains effective and 
relevant. 

¶ Encourage Feedback and Improvement:  
Create an open environment where 
employees can provide feedback and 
suggest improvements to the policy, 
ensuring continuous improvement. 

By following these steps, you ensure the health and 
safety policy is effectively implemented, creating a 
safer and more compliant workplace. 

11.4. Intent of a Safety Policy:  

The organization is committed to ensuring the safety, health, and welfare of all employees, pupils, and visitors, in 
accordance with current legislation. 

¶ Legal Compliance: Ensure all activities 
comply with health and safety laws. 

¶ Employee Training: Provide necessary 
information, instruction, and training for staff 
on their duties and the policy's 
implementation.  

¶ Risk Assessments: Conduct regular risk 
assessments to maintain a safe 
environment. 

¶ Safe Practices: Establish safe working 
procedures, maintain safe premises and 

equipment, and ensure safe substance 
handling. 

¶ Employee Consultation: Involve employees 
in health and safety matters. 

¶ Emergency Procedures: Implement robust 
procedures for emergencies. 

¶ Continuous Monitoring: Regularly review and 
update the policy to ensure effectiveness. 

This policy ensures a safe, healthy environment for all 
members, with continuous review and improvement.

11.5. Aim of a Safety Policy:  
The aim of a safety policy is to create a structured, 
effective approach to ensuring the safety and health 
of employees and all individuals affected by the 
organization's activities. This approach should align 
ƽŔƣőШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШĤƖŸċĬĲƖШŊŸċũƚЯШƓƖŸůŸƣŔng a 
culture of safety while preventing accidents, injuries, 
and other undesired events. 

Below are the key elements and sub-elements of an 
effective safety policy: 

Setting Goals and Objectives: Establish clear, 
measurable goals and objectives using SMART criteria 
to align with organizational goals. 

Organizing and Planning: Allocate resources, assign 
roles, and develop action plans to achieve safety 
objectives effectively. 

Measurement, Control, and Audit: Regular audits, 
performance tracking, and corrective actions ensure 
the policy is implemented successfully. 



Integration with Other Policies: Align the safety 
policy with other organizational policies for 
consistency and efficiency. 

Controlled Activity and Risk Elimination: Focus on 
proactive risk assessment, control measures, and 
continuous monitoring to prevent accidents. 

Human Resources and Human Factors: Recognize 
the importance of employee involvement, error 
prevention, and fostering a safety culture. 

Preventing Failures and Escalating Events: Identify 
potential hazards early, implement preventive 
measures, and ensure preparedness for 
emergencies. 

By integrating these elements, the safety policy aims 
to ensure a controlled, safe environment that 
minimizes risks and promotes a culture of safety 
across the organization. 

11.6. Objective of a Safety Policy:  
Health and safety objectives are essential for 
reducing workplace harm and ensuring safety. These 
ŸĤŢĲĦƣŔƻĲƚШ ůƨƚƣШ ċũŔŊŰШ ƽŔƣőШ ƣőĲШ ĦŸůƓċŰǃќƚШ ƚċŉĲƣǃШ
policy and follow the SMART methodology to ensure 
they are clear, achievable, and measurable. 

Specific  

¶ Definition:  Objectives should be clear and 
precise, outlining exactly what needs to be 
done. 

¶ Example:  Conduct hazard identification and 
risk assessments with employee 
representatives in every department every 
three months. 

Measurable  

¶ Definition:  Objectives must be quantifiable, 
so progress can be tracked. 

¶ Example:  Maintain documented records of 
hazard identification meetings and 
assessments conducted every three 
months. 

Achievable  

¶ Definition:  Set realistic objectives that can 
be accomplished with available resources 
and within the designated timeframe. 

¶ Example:  Set a goal to reduce workplace 
injuries by a realistic percentage, after 
addressing basic health and safety 
procedures. 

Realistic  

¶ Definition: Objectives should be practical, 
considering the size and resources of the 
organization. 

¶ Example:  Instead of aiming to be the leader 
in global workplace safety, focus on 
becoming a top performer in the local 
industry or region. 

Time-bound  

¶ Definition:  Objectives must have a clear 
deadline to be met. 

¶ Example:  Complete all hazard assessments 
and improvements within the next 12 
months, with monthly progress reviews. 

Example Health and Safety Objectives  

¶ Increase the visibility of health and safety 
practices across all departments, including 
suppliers and customers. 

¶ Ensure every employee understands and 
follows health and safety procedures 
through regular training and accessible 
information. 

By following the SMART criteria, organizations can set 
realistic and measurable health and safety objectives 
that reduce risks and ensure continuous 
improvement in workplace safety.

  



12. SMART Concept 
SMART Goal Definition: The term SMART is an acronym derived from five key principles that guide effective goal setting. 
These principles help ensure goals are clear, measurable, achievable, realistic, and time bound. Here's a breakdown of 
each principle: 

12.1. Specific  

The goal must be clear and well-defined, detailing exactly what is to be achieved. It should specify: 

¶ What needs to be accomplished 

¶ Who is involved 

¶ Where it will take place 

¶ Why the goal is important 

12.2. Measurable  

In occupational safety, measurable goals help track progress and ensure workplace safety: 

¶ Injury Reduction: Reduce workplace injuries by 15% within a year. 

¶ Training Completion: Ensure 100% employee safety training completion in 3 months. 

¶ Safety Audits: Conduct quarterly safety audits with corrective actions. 

¶ Near-Miss Reporting: Increase near-miss reports by 30% in 6 months. 

¶ PPE Compliance: Achieve 95% compliance in PPE usage within the next quarter. 

These goals are quantifiable with clear metrics and timelines, enabling effective progress tracking and improvements 

12.3. Achievable  

The goal must be realistic and attainable within the available resources, time, and skills. It should be challenging yet 
possible to accomplish, considering: 

¶ Current capabilities 

¶ Available tools or support 

12.4. Realistic  

The goal must be practical and relevant to the person or organization, taking into account: 

¶ Available resources 

¶ Constraints 

¶ Organizational priorities 

  



12.5. Time-bound  

The goal must have a defined deadline to ensure it is completed within a specific timeframe. A time-bound goal includes: 

¶ A clear schedule for completion 

¶ Milestones to track progress along the way 

These five SMART principles provide a framework for creating effective goals that are focused, measurable, and 
achievable within a reasonable timeframe. 

 

  



12.6. Specific and Clarity of Goals  
The first principle of SMART goal setting is to ensure 
that your goal is specific and clearly defined. A goal 
that lacks clarity can lead to confusion and make it 
difficult to achieve. To make a goal specific, you 
should answer the following key questions: 

¶ What: Clearly define what you want to 
achieve, including all the details and aspects 
of the goal. 

¶ Why: Understand why the goal is important 
to you. This reason will motivate you and help 
you persist through challenges.  

¶ Who: Identify who will be involved in 
achieving the goal, whether it's co-workers, 
teammates, or supportive individuals. 

¶ Where: Determine where the goal will be 
achieved, as the location can impact 
resources and success. 

¶ Which: Recognize which other factors, such 
as tools, resources, or rules, may affect the 
goal's achievement. 

By answering these questions, you ensure that your 
goal is clear, focused, and achievable. 

 

  

12.7. Measurable Goal in Occupational Safety  
In the context of occupational safety, measurable 
goals are essential for tracking improvements and 
ensuring that safety objectives are being met 
effectively. A measurable safety goal includes clear 
criteria that allow the organization to assess progress 
and determine whether the goal has been achieved. 

Examples of measurable safety goals in the 
workplace:  

¶ Reduce workplace injuries by 20% over the 
next year, with monthly tracking of injury 
rates.  

¶ Conduct safety training for 100% of 
employees within the next three months. 

¶ Ensure that 90% of safety audits are 
completed on time, with follow-up actions 
for any identified risks. 

¶ Achieve a 10% decrease in lost-time 
incidents within six months, using monthly 
incident tracking. 

 

By setting specific, quantifiable targets such as 
reducing injury rates, increasing training completion, 
or improving audit performance, organizations can 
effectively measure and evaluate the success of their 
occupational safety programs.

  

  



12.8. The Third SMART Principle: Attainability 
Attainability ensures that a goal is achievable and 
realistic based on available resources, time, and 
effort. To assess whether a goal is attainable, 
consider the following: 

Define How to Achieve the Goal:  Understand the 
steps and resources required to reach the goal. This 
includes planning and identifying actions that need to 
be taken. 

Identify Obstacles:  Recognize potential challenges 
or barriers that might prevent the goal from being 
achieved. For example, financial constraints or time 
limitations.   

Assess Feasibility:  Evaluate the goal's attainability 
based on objective facts, such as available resources, 
capabilities, and time. If, for example, you need $1.5 
million to achieve a goal but lack the funds, reassess 
whether the goal is realistic within the given 
timeframe. 

By ensuring a goal is both attainable and realistic, you 
increase the likelihood of success while minimizing 
frustration or failure.  

12.9. Reliability/ Association with the Life Direction  
Alignment with Life's Direction: The goal should be 
in harmony with your personal or professional life 
direction and routine, avoiding goals that are 
disconnected from your current circumstances.  

Avoid Unrealistic Expectations:  While ambitious 
goals are important, they should be achievable based 
on your current situation and resources. Setting overly 
ambitious goals without considering reality can lead 
to frustration. 

Assess Feasibility Based on Current Reality:  For 
example, if you run an IT business and aim to establish 
an international branch, ensure that the goal aligns 
with the business's current profitability and market 
ĦŸŰĬŔƣŔŸŰƚЮШfŉШƣőĲШĲǂƓċŰƚŔŸŰШŔƚŰќƣШŉĲċƚŔĤũĲЯШƖĲĦŸŰƚŔĬĲƖШ
the goal's realism. 

By focusing on realistic goals that align with your 
current life situation, you avoid pursuing unattainable 
dreams while ensuring your objectives are 
achievable. 

12.10. SMART Principle: Time-bound  
Set a Specific Timeline:  Determine a clear and 
realistic timeline to achieve your goal, ensuring it is 
trackable and measurable. 

Evaluate with Facts:  When setting the timeline, 
consider the previous four SMART principles (specific, 
measurable, attainable, and realistic) and assess 
whether the timeline is feasible based on your current 
resources, constraints, and circumstances. 

Key Questions: To assess the feasibility of your 
timeline, ask yourself:  

¶ fƚШƣőĲШƣŔůĲũŔŰĲШƖĲċũŔƚƣŔĦШĦŸŰƚŔĬĲƖŔŰŊШƣőĲШŊŸċũќƚШ
scope?  

¶ Do you have enough time and resources to 
achieve the goal? 

¶ Can you track progress within the set time? 

Ensure Feasibility:  For example, aiming to become 
ƣőĲШőĲċĬШŸŉШƣőĲШĦŸůƓċŰǃќƚШcÅШĬĲƓċƖƣůĲŰƣШƽŔƣőŔŰШŉŔƻĲШ
years might be realistic, but it depends on your 
current role, the company's structure, and the 
required experience. If the timeline is too short or too 
long, it may need adjustment.  

By attaching a specific and realistic timeframe to your 
goal, you create a sense of urgency and focus, while 
ensuring that the timing is achievable based on 
objective factors. 

 

 



Case Study 1: Applying SMART goal concept in Construction Industry  

What happened:  

Workers experienced mental fatigue due to working 
shifts longer than 12 hours continuously for the past 6 
months. This led to a decline in focus, increased 
errors, and a higher risk of accidents on the 
construction site. 

Why It happened:  

¶ Excessive Working Hours: Workers were 
scheduled for long shifts without adequate 
breaks. 

¶ No Shift Rotation: The company lacked a 
system to rotate workers and ensure proper 
rest. 

¶ Weak Safety Policy: The existing safety policy 
did not address fatigue management or set 
limits on working hours. 

¶ Learnings: 

¶ Long working hours can significantly impair 
mental focus and safety. 

¶ Shift rotation and regular breaks are 
essential to maintaining worker health and 
reducing fatigue. 

¶ Safety policies need to be updated to 
account for fatigue and working hour limits to 
prevent accidents. 

The company implemented SMART Goals to reduce 
working hours to 8 hours per shift within 3 months and 
introduced mandatory shift rotations. The safety 
policy was updated to include fatigue management, 

ensuring compliance with health and safety 
guidelines. As a result, worker well-being improved, 
and safety incidents were reduced. 

Summery and Review Question:  

Health, Safety, and Environment (HSE) management 
ensures safe working conditions, reducing risks and 
ĦŸůƓũǃŔŰŊШ ƽŔƣőШ ũċƽƚЮШ fƣќƚШ ŔůƓŸƖƣċŰƣШ ŉŸƖШ ůŸƖċũЯШ
financial, and legal reasons: to protect workers, avoid 
high costs from accidents, and meet legal obligations. 
The Accident Cost Iceberg Theory highlights that 
accident-related costs go beyond direct expenses, 
including hidden costs like lost productivity. 
Employers are responsible for safe working 
conditions, while employees must follow safety 
procedures. Safety culture reflects the shared values 
and behaviours that prioritize safety. The SMART 
concept (Specific, Measurable, Achievable, Relevant, 
Time-bound) is used to set clear and actionable safety 
goals. 

Review Questions 

1. Why is health and safety important from a moral, 
financial, and legal perspective? 

2. What does the Accident Cost Iceberg Theory 
explain? 

3. What are the ĲůƓũŸǃĲƖќƚШ ċŰĬШ ĲůƓũŸǃĲĲќƚШ
responsibilities for workplace safety? 

4. How does safety culture influence the safety of a 
workplace? 

5. What is the SMART concept, and how is it applied 
to safety goal setting?

  



13. Understanding Safety Audits: Objectives, Types, and 
Requirements.  

Glossary of terms:  

¶ Accident: An unintended event that causes 
harm or damage. 

¶ Assessment: The process of evaluating 
potential hazards and risks. 

¶ Audit: A systematic review of safety 
practices and conditions. 

¶ Audit Trail: A chronological record of safety 
audit activities and findings. 

¶ Barriers: Protective measures to prevent 
accidents and injuries. 

¶ Compliance: Adherence to safety laws and 
regulations. 

¶ Corrective Actions: Steps taken to address 
identified safety issues. 

¶ Documentation: Written records of safety 
audits and actions taken. 

¶ Emergency Plans: Procedures designed to 
handle accidents or crises. 

¶ Evaluation: The process of determining the 
effectiveness of safety measures. 

¶ Hazard: A potential source of harm or 
danger. 

¶ Health & Safety: Practices that protect 
employees' physical and mental well-being. 

¶ Inspection: A thorough check of workplace 
conditions for hazards. 

¶ Incident: An event that may lead to injury, 
damage, or other negative outcomes. 

¶ Injury: Physical harm resulting from an 
accident. 

¶ Job Safety Analysis (JSA): A process to 
identify and mitigate risks associated with a 
specific task. 

¶ Job Hazard Analysis (JHA): Identifying and 
analyzing the hazards involved in a job. 

¶ Legal Requirements: Safety laws and 
standards that must be followed. 

¶ Maintenance: Regular checks and repairs to 
ensure equipment safety. 

¶ Mitigation: Measures taken to reduce or 
eliminate risks. 

¶ Personal Protective Equipment (PPE): Gear 
designed to protect workers from hazards. 

¶ Policy: Formalized safety guidelines and 
procedures. 

¶ Procedure: Step-by-step instructions for 
safely completing tasks. 

¶ Program: A structured safety initiative 
designed to minimize risks. 

¶ Risk Assessment: The process of identifying 
and analyzing potential safety risks. 

¶ Safety Culture: The shared attitudes and 
practices toward safety in the workplace. 

¶ Safety Data Sheets (SDS): Documents that 
provide information on handling hazardous 
chemicals. 

¶ Safety Management System (SMS): A 
framework to manage and improve 
workplace safety. 

¶ Safety Regulations: Rules and guidelines 
established to ensure workplace safety. 

¶ Standard Operating Procedures (SOPs): 
Written instructions for routine tasks to 
ensure safety. 

¶ Training: Educational programs aimed at 
improving safety awareness and skills. 

¶ Workplace Safety: The overall condition and 
culture aimed at protecting employees from 
harm. 

  



13.1. Concept of Safety Audit:  
A safety audit is a systematic evaluation of workplace 
activities to assess their impact on safety and health. 
Its goal is to identify hazards, ensure compliance with 
regulations, and improve safety practices. The audit 
involves gathering data, reviewing records, 
interviewing personnel, and conducting field 
assessments. It evaluates both administrative 
processes and operational practices to identify 
strengths and weaknesses in safety programs.  

Administrative Concept:  

An audit in its broadest sense encompasses various 
administrative concepts that help establish a 
Framework for Evaluating Safety. These concepts 
guide the development of evaluation criteria but 
should not be treated as a limiting checklist. 

A safety audit evaluates the adherence to safety 
policies, preparedness for emergencies, employee 
awareness, hazard identification, and compliance 
with Indian safety regulations, ensuring the protection 
of employees and the workplace. Below is a compact 
description of key administrative concepts as per the 
Indian Acts and rules: 

Assignment of Responsibility  

Clear assignment of safety responsibilities is crucial 
for the effective implementation of safety programs. 

Key Points: 

¶ Are safety responsibilities clearly assigned to 
department heads, supervisors, and staff? 

¶ Is there a structured policy or procedure 
communicated to all levels? 

¶ Who is responsible for coordinating 
compliance with safety regulations? 

¶ Are staff competent and qualified for safety 
roles? 

¶ Are safety responsibilities continuously 
monitored? 

Emergency Preparedness 

Emergency preparedness ensures that the 
organization can respond effectively to workplace 
emergencies.  

Key Points: 

¶ Does the organization have an emergency 
action plan, and is it tested through drills? 

¶ Are employees trained on how to report 
emergencies and summon help? 

¶ Are emergency response procedures, 
including spill control, evacuation, and re-
entry, in place? 

¶ Is there a clear plan for clean up after 
emergencies? 

Employee Awareness, Participation, and 
Responsibility  

Active participation, awareness, and adherence to 
safety procedures by employees are essential for a 
safe workplace.  

Key Points: 

¶ Is there active participation in safety 
committees? 

¶ Are engineering and administrative controls 
effectively implemented? 

¶ Is there a well-maintained Personal 
Protective Equipment (PPE) program with 
training and availability for all employees? 

¶ Are safety newsletters or bulletins regularly 
distributed? 

Is safety discipline enforced and are supervisors 
leading by example? 

Identification, Control, and Monitoring of Potential 
Hazards 

Identifying, controlling, and continuously monitoring 
hazards is fundamental to managing workplace 
safety. 

Key Points: 

¶ Is management aware of all health and 
physical safety risks in the workplace? 

¶ Is there a hazardous substance control 
program that identifies all chemicals used?  

¶ Are Material Safety Data Sheets (MSDS) 
provided and accessible to employees? 

¶ Are hazardous chemicals properly labelled 
and stored? 

¶ Is training and documentation provided for 
employees on hazardous materials and non-
routine tasks? 

¶ Are health hazards monitored and controlled 
through design or engineering changes?  

Safety Rules and Regulations Compliance  

Adherence to safety regulations, both internally 
and externally, is crucial for minimizing 
workplace hazards. 



Key Points: 

¶ Are institutional and departmental safety 
rules well communicated to all employees? 

¶ Who ensures compliance with safety laws 
and regulations? 

¶ Are personal protective equipment (PPE) 
standards in line with recognized guidelines 
such as NIOSH or ANSI? 

¶ Is PPE properly maintained, and are 
maintenance procedures followed? 

Management Leadership  

Management leadership is essential for the success 
of any safety program. Support from top management 
increases the effectiveness of safety efforts across 
the organization. 

Key Questions: 

¶ Is there a written safety policy/program? 

¶ Does management promote employee 
participation?  

¶ Is management actively setting a good safety 
example? 

¶ Are sufficient funds allocated for safety 
programs, training, and corrective actions? 

¶ Are new employees given mandatory safety 
training and tested on it? 

Maintenance of Safe Working Conditions  

Maintaining safe working conditions ensures a safe 
environment. Good housekeeping, proper 
equipment, and organized work areas are critical. 

Key Questions: 

¶ Is housekeeping maintained properly in the 
workplace? 

¶ How frequent are workplace inspections and 
by whom? 

¶ Are preventive maintenance programs in 
place? 

¶ Is there ongoing evaluation of engineering or 
administrative controls? 

Medical and First Aid Systems 

Employers must have a well-established emergency 
response system, including medical facilities and a 
qualified physician for handling workplace injuries or 
illnesses. 

Key Questions: 

¶ Is an emergency action plan in place?  

¶ Are first aid and emergency medical facilities 
accessible? 

¶ Is a certified occupational health physician 
overseeing the medical program? 

¶ Are medical exam records reviewed 
regularly? 

Safety, Health, and Environmental Record Keeping  

Proper record-keeping is essential for tracking safety 
performance, medical records, inspections, and 
accidents. 

Key Questions: 

¶ Are records of safety inspections, training, 
and accidents maintained? 

¶ Is the OSHA log updated regularly? 

¶ Are environmental monitoring records kept 
(e.g., noise, radiation)? 

¶ Are training and medical records complete 
and regularly reviewed? 

Safety Organization and Administration  

Clear safety roles and responsibilities, along with 
adequate resources and budgets, ensure the 
effective implementation of safety programs. 

Key Questions: 

¶ Is there a clear line of responsibility for safety 
management? 

¶ Is there a dedicated safety budget and 
competent staff? 

¶ Are safety responsibilities regularly 
monitored and assessed? 

Safety Policy, Program, and Activities  

A well-communicated safety policy and structured 
safety programs are essential to managing workplace 
safety. 

Key Questions: 

¶ Has the safety policy been clearly issued and 
communicated to employees? 

¶ Is there a functioning safety committee that 
meets regularly? 

¶ Are adequate funds allocated for supporting 
safety programs and training? 

Safety Rules, Regulations, and Procedures  

Compliance with safety regulations, and the proper 
use of personal protective equipment (PPE), is 
essential for maintaining workplace safety. 

Key Questions: 



¶ Are federal, state, and local safety 
regulations communicated to all personnel? 

¶ Are institutional safety rules issued and 
enforced? 

¶ Are PPE standards clearly communicated 
and maintained? 

Safety Training and Education 

Ongoing safety training is essential for educating 
employees and supervisors about workplace hazards 
and safe practices.  

Key Questions:  

¶ Are regular employee safety education and 
job safety training programs in place? 

¶ Are supervisors trained on the types of 
hazards and safety protocols they should 
enforce? 

¶ Is attendance at safety training mandatory 
and recorded? 

Compliance with Indian Safety Regulations  

The above elements should be integrated into safety 
audits as per Indian labour laws and regulations, 
including:  

The administrative aspects of the safety audit should  
be aligned with Indian laws, including: 

¶ Factories Act, 1948: Specifies the 
responsibilities of employers regarding 
workplace safety, hazard identification, and 
emergency preparedness. 

¶ Mines Act, 1952: Covers safety in mining 
operations, including the handling of 
hazardous materials and the 
implementation of safety standards. 

¶ The Environment Protection Act, 1986: 
Ensures environmental safety, which 
includes proper waste disposal and 
pollution control.  

¶ The Employees' State Insurance Act, 1948: 
Ensures medical treatment and 
compensation for employees affected by 
work-related injuries or illnesses. 

¶ Factories (Amendment) Act, 1987 

¶ The Environment Protection Act, 1986 

Ensuring compliance with these laws will help 
maintain a safe, healthy, and legally compliant 
workplace. 

  



13.2. Physical Concept:  

Maintaining a safe physical environment is crucial for a successful safety program. It involves managing the surroundings 
and conditions that impact daily operations and employee safety. This responsibility lies with management, which must 
ensure a hazard-free workplace. The following physical concepts are key in a safety audit: 

Compliance  

Ensuring compliance with legal safety requirements is essential to maintain a safe working environment. 

Key Points: 

¶ Adherence to federal, state, and local safety laws, including OSHA and Indian regulations like the Factories Act, 
1948. 

¶ Assign responsibility for compliance coordination. 

¶ Establish priorities for correcting safety violations. 

¶ Ensure the safety program is well-documented and useful for demonstrating a positive safety culture. 

Identification of Exposures  

Identifying potential hazards in the workplace and taking corrective actions is a key part of hazard management. 

Key Points:  

¶ Evaluate known health risks and use design or process changes to mitigate them. 

¶ Ensure hazardous materials are properly labelled and handled according to standards. 

¶ Compliance with industry standards such as OSHA, Indian safety rules, and manufacturer recommendations for 
safe practices. 

Safeguarding Exposures 

Implementing safety controls and using personal protective equipment (PPE) effectively is critical to protecting 
employees. 

Key Points: 

¶ Ensure proper safety devices and PPE are provided, maintained, and used correctly. 

¶ Verify that PPE complies with safety standards such as NIOSH and ANSI. 

¶ Ensure defective tools and equipment are repaired or replaced promptly. 

Protection and Guarding  

Physical guards and protections are necessary to prevent accidental injuries in high-risk areas. 

Key Points: 

¶ Guard all accessible machinery, hot surfaces, and moving parts.  

¶ Properly position and maintain machine guards, such as on bench grinders and paper cutters. 

¶ Ensure special PPE zones are marked, and that PPE is in good condition. 

¶ Verify the safety of compressed air equipment and that hoses and fittings meet safety standards. 

Safety Organization  

Effective coordination of safety activities is necessary to ensure comprehensive safety management. 

Key Points: 

¶ Assign a safety coordinator responsible for overseeing safety activities. 

¶ The safety coordinator should report directly to top management and have access to all levels of the 
organization. 



¶ Regularly provide management with progress reports, accident analyses, and recommendations. 

¶ Track time commitments dedicated to safety, and ensure accident statistics and corrective actions are posted 
and publicized. 

¶ Encourage employee suggestions through a formal safety suggestion system and reward good safety practices. 

Environmental Controls  

Maintaining a healthy physical environment in the workplace reduces the likelihood of health and safety issues. 

Key Points:  

¶ Ensure the workplace is free from harmful odours, excessive noise, and physical debris. 

¶ Maintain adequate lighting and cleanliness in all work areas. 

¶ Enforce guidelines on personal hygiene, such as restricting long hair, loose clothing, and jewellery when working 
with machines. 

¶ EŰŉŸƖĦĲШљŰŸШƚůŸťŔŰŊњШƓŸũŔĦŔĲƚШċŰĬШĲŰƚƨƖĲШƣőċƣШĲůƓũŸǃĲĲƚШƽŸƖťШŔŰШƣĲċůƚШƽőĲƖĲШƚċŉĲƣǃШƖĲƕƨŔƖĲƚШŔƣЮ 

¶ Ensure all tools are appropriate for use and well-maintained. 

¶ Post required caution and warning signs and ensure proper waste disposal practices. 

Compliance with Indian Safety Laws  

The above concepts should align with Indian safety laws and standards such as: 

¶ Factories Act, 1948: Requires employers to maintain a safe working environment by controlling exposures to 
hazards, ensuring proper guarding of machinery, and adhering to safety protocols.  

¶ Mines Act, 1952: Ensures safety and health protection in mining operations, including hazard identification and 
the use of protective equipment. 

¶ Environmental Protection Act, 1986: Focuses on the control of pollution and the maintenance of a safe 
environmental working condition. 

¶ EůƓũŸǃĲĲƚќШÉƣċƣĲШfŰƚƨƖċŰĦĲШ ĦƣЯШΝΦΠΥаШEŰƚƨƖĲƚШƣőĲШƽĲũŉċƖĲШċŰĬШůĲĬŔĦċũШƣƖĲċƣůĲŰƣШŸŉШƽŸƖťĲƖƚШŔŰШĦċƚĲШŸŉШŔŰŢƨƖǃШŸƖШ
illness arising from work-related risks. 

By ensuring compliance with these regulations, employers can create a safer workplace and effectively manage the risks 
associated with daily operations. 

  



13.3. Objective of Safety Audit  
Safety audits are a critical component of a 
ĦŸůƓċŰǃќƚШƖŔƚťШůċŰċŊĲůĲŰƣШċŰĬШƚċŉĲƣǃШĦŸŰƣƖŸũШ
system. The primary objective of a safety audit is to 
ċƚƚĲƚƚШ ƣőĲШ ĲŉŉĲĦƣŔƻĲŰĲƚƚШ ŸŉШ ƣőĲШ ŸƖŊċŰŔǍċƣŔŸŰќƚШ
safety efforts and to identify areas of improvement 
that can lead to a reduction in workplace accidents 
and minimize the potential for losses. By 
systematically reviewing safety practices, audits 
provide valuable insights into potential hazards and 
unsafe conditions, allowing organizations to 
address risks proactively, thereby preventing 
injuries and reducing financial losses. 

The key goals of safety audits are: 

Evaluation of Safety Effectiveness: Safety audits 
ĲƻċũƨċƣĲШƣőĲШĦŸůƓċŰǃќƚШƚċŉĲƣǃШƓƖŸŊƖċůЯШŉŸĦƨƚŔŰŊШ
on its ability to protect employees, assets, and 
operations. The audit process aims to identify 
deficiencies, inefficiencies, and any deviations 
from established safety standards, ensuring that 
the safety management system is operating at its 
full potential.  

¶ Assess the ability of the safety program to 
protect employees, assets, and operations. 

¶ Identify deficiencies, inefficiencies, and 
deviations from safety standards. 

¶ Ensure the safety management system is 
operating at full potential. 

Proactive Hazard Identification: Rather than 
focusing solely on the aftermath of accidents, 
safety audits help identify and eliminate potential 
hazards before accidents occur. This proactive 
approach reduces the risk of injuries, property 
damage, and operational disruptions. It ensures 
resources are invested in hazard identification and 
mitigation, rather than being spent on recovery 
after incidents. 

¶ Focus on identifying and eliminating 
potential hazards before accidents occur. 

¶ Reduce the risk of injuries, property damage, 
and operational disruptions. 

¶ Invest in hazard identification and mitigation 
rather than recovery after incidents. 

Minimization of Loss Potential: Audits play a crucial 
role in reducing the potential for loss due to 
accidents, injuries, and equipment damage. By 
addressing safety issues promptly, safety audits 
help protect the organization from the financial and 
reputational impact of incidents.  

They contribute to maintaining a safe working 
environment, ultimately preserving the company's 
profitability and operational integrity. 

¶ Reduce the potential for financial and 
reputational losses due to accidents and 
injuries. 

¶ Address safety issues promptly to prevent 
equipment damage and operational 
disruptions. 

¶ ÂƖŸƣĲĦƣШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШƓƖŸŉŔƣċĤŔũŔƣǃШċŰĬШ
operational integrity. 

 

Elimination of Assumptions: A common 
misconception in many organizations is that 
operations are fully compliant with applicable 
legislation, regulations, and industry standards. 
Safety audits eradicate this assumption by 
rigorously assessing compliance with legal 
requirements and safety protocols. They ensure 
that safety standards are not just theoretical but 
actively enforced at all levels of the organization. 

¶ Eradicate the assumption that operations 
are fully compliant with safety regulations. 

¶ Rigorously assess compliance with legal 
requirements and industry standards. 

¶ Ensure that safety standards are actively 
enforced at all organizational levels. 

Improvement of Worker Safety Culture: Safety 
audits provide an opportunity for management to 
engage directly with employees and foster a culture 
of safety. Regular audits encourage ongoing 
education and involvement in safe working 
practices. This not only improves compliance with 
safety rules but also helps change attitudes 
towards safety, resulting in greater employee 
commitment to maintaining a safe workplace.  

¶ Engage management directly with 
employees to foster a culture of safety. 

¶ Encourage ongoing education and 
involvement in safe working practices. 

¶ Improve compliance with safety rules and 
shift attitudes towards safety. 

Continuous Monitoring and Improvement: Regular 
safety audits enable the continuous monitoring of 
all activities performed on-site, ensuring that safety 
measures are effectively integrated into day-to-day 
operations. By identifying and addressing safety 



concerns in real time, audits support the 
ĦŸůƓċŰǃќƚШ ĤƖŸċĬĲƖШ ŊŸċũШ ŸŉШ ĦŸŰƣŔŰƨŸƨƚШ
improvement in safety management practices. 

¶ Enable continuous monitoring of safety 
practices on-site. 

¶ Address safety concerns in real time to 
ensure effective integration into daily 
operations. 

¶ Support the broader goal of continuous 
improvement in safety management 
practices.

 

13.4. Types of Safety Audit: 

Safety audits can be classified into various types based on their scope, purpose, and the entity conducting them. Here's 
a breakdown of some common types: 

Internal Audits  

¶ Conducted by: Organization's own 
employees.  

¶ Purpose: Assess safety performance, 
identify hazards, and ensure compliance 
with internal policies and regulations.  

¶ Benefits: Cost-effective, can be tailored to 
specific needs, and can improve internal 
safety culture. 

¶ Challenges: May lack objectivity and can be 
influenced by internal pressures. 

External Audits  

¶ Conducted by: Independent third-party 
auditors. 

¶ Purpose: Provide an objective evaluation of 
safety performance, identify potential risks, 
and ensure compliance with external 
standards. 

¶ Benefits: Objective assessment, credibility, 
and can identify areas for improvement that 
may be overlooked by internal audits. 

¶ Challenges: Can be more expensive, may 
require more time to schedule, and may not 
be as familiar with the organization's specific 
operations. 

Regulatory Audits  

¶ Conducted by: Government agencies or 
regulatory bodies.  

¶ Purpose: Ensure compliance with safety 
regulations and laws. 

¶ Benefits: Can identify serious non-
compliance issues and may result in 
penalties or fines. 

¶ Challenges: Can be rigorous and time-
consuming and may require significant 
resources to address any identified 
deficiencies. 

Specialized Audits  

¶ Conducted by: Auditors with expertise in 
specific areas of safety. 

¶ Purpose: Assess safety performance in 
specialized areas, such as environmental 
safety, fire safety, or machine safety. 

¶ Benefits: Provides in-depth analysis of 
specific safety risks and can help 
organizations meet specialized regulatory 
requirements. 

¶ Challenges: May require specialized 
expertise and can be more expensive than 
general safety audits. 

 

Safety audits can be classified based on the entity 
conducting them. Here's a breakdown of the three 
primary types: 

First Party Audits  

¶ Conducted by: The organization itself. 

¶ Purpose: Assess internal safety 
performance, identify hazards, and ensure 
compliance with internal policies and 
regulations. 

¶ Benefits: Cost-effective, can be tailored to 
specific needs, and can improve internal 
safety culture.  

¶ Challenges: May lack objectivity and can be 
influenced by internal pressures. 

 

 

 



Second Party Audits  

¶ Conducted by: A party that has a relationship 
with the organization, such as a customer, 
supplier, or regulatory body. 

¶ Purpose: Assess the organization's safety 
performance to ensure that it meets specific 
requirements or standards. 

¶ Benefits: Can provide an independent 
evaluation and help to build trust with 
stakeholders. 

¶ Challenges: May be influenced by the 
relationship between the parties and may 
not be as comprehensive as a 3rd party 
audit. 

Third Party Audits 

¶ Conducted by: An independent third-party 
organization with no affiliation to the 
organization being audited. 

¶ Purpose: Provide an objective and impartial 
assessment of safety performance, identify 

hazards, and ensure compliance with 
external standards. 

¶ Benefits: Highly credible, can identify areas 
for improvement that may be overlooked by 
internal or 2nd party audits, and can help 
build trust with stakeholders. 

Challenges: Can be more expensive and time-consuming 
than internal or 2nd party audits. 

 

 

13.5. Key differences  

Feature 1st Party Audit  2nd Party Audit 3rd Party Audit 

Conducted 
by 

Organization itself Related party Independent third party 

Purpose 
Internal assessment, 
compliance 

Assess compliance with specific 
requirements 

Objective evaluation, external 
validation 

Benefits Cost-effective, tailored Builds trust with stakeholders Credible, independent 

Challenges Lack of objectivity Potential for bias 
More expensive, time-
consuming 

13.6. Other Types of Audits 
¶ Incident Investigation Audits: Conducted to 

investigate specific accidents or incidents 
and identify root causes. 

¶ Compliance Audits: Focus specifically on 
ensuring compliance with safety regulations 
and standards. 

¶ Risk Assessment Audits: Evaluate an 
organization's risk management processes 
and identify potential hazards. 

¶ Safety Culture Audits: Assess the 
organization's safety culture and identify 
areas for improvement. 

The choice of audit type depends on the 
organization's specific needs, industry, and 
regulatory requirements. A combination of different 

audit types may be necessary to provide a 
comprehensive assessment of safety performance. 

Case Study: 

Case Study 1: 

Industry Type:  Warehousing & Logistics 

What Happened:  

A worker was injured in a forklift accident due to a lack 
of PPE. The warehouse had not conducted a recent 
safety audit. 

Why It Happened:  

¶ No recent safety audit. 

¶ Insufficient training on forklift operation and 
PPE. 



¶ Poor enforcement of safety protocols. 

Learnings: 

¶ Safety audits help identify risks. 

¶ Training and PPE enforcement are crucial. 

¶ Proactive safety measures prevent 
accidents. 

Action Plan:  

1. 1st Party Audit: Conduct internal audits to 
identify hazards.  

Timeline: 1 Month. 

2. 2nd Party Audit: Hire external consultants for 
an objective safety assessment.  

Timeline: 2 Months. 

3. 3rd Party Audit: Use independent auditors for a 
comprehensive review.  

Timeline: 3 Months. 

4. Training & Enforcement: Train workers on 
safety protocols.  

Timeline: Ongoing. 

5. Continuous Monitoring: Regularly monitor and 
improve safety.  

Timeline: Ongoing. 

Summery and Review Question:  

A safety audit is an assessment conducted to identify 
hazards, ensure compliance with safety standards, 
and improve workplace safety. It can focus on various 
aspects, including task audits (specific activities), 
program audits (overall safety programs), activity 
audits (specific processes), project audits (safety in 
ongoing or planned projects), and machinery audits 
(safety of equipment). Internal audits are conducted 
by in-house personnel, while external audits are 
performed by independent third parties. Audits can be 
first-party (internal), second party (by clients or 
suppliers), or third-party (by independent 
organizations). A compliance audit ensures 
adherence to legal standards, while program audits 
focus on evaluating the effectiveness of safety 
programs and management system audits assess the 
overall management of safety practices in an 
organization. 

1. What is the objective of a safety audit? 

2. What is the difference between internal and 
external safety audits? 

3. What are the types of safety audits and what do 
they assess? 

4. What are first-party, second-party, and third-
party audits? 

5. What is the focus of a compliance audit 
compared to a program audit or a management 
system audit? 

 



14. Understanding the Roles in Safety Management т From Supervisors 
to Engineers 

Glossary of terms:  

¶ Accident Reporting: The process of 
documenting and investigating accidents 
that occur in the workplace. 

¶ Contractor Management: The system of 
overseeing and ensuring safety standards 
are followed by contractors working on-site. 

¶ Controller of Premises: A person responsible 
for ensuring the safety and compliance of a 
particular area or facility. 

¶ EERA (Environmental Effects Risk 
Assessment): A method used to evaluate 
environmental risks and their impacts. 

¶ FERA (Fire & Explosion Risk Assessment): A 
process for assessing the risks of fire and 
explosion in industrial settings. 

¶ Health & Safety Committee: A group of 
employees and management who work 
together to improve safety and health in the 
workplace. 

¶ LOPA (Layer of Protection Analysis): A risk 
assessment technique used to analyze and 
manage safety risks in industrial operations. 

¶ Management of Contractors: Overseeing the 
activities, safety practices, and compliance 
of external contractors. 

¶ Method Statements: Documents that outline 
how specific tasks or work will be carried out 
safely. 

¶ OSHA Standards (Occupational Safety and 
Health Administration): U.S. regulations that 
set the standard for workplace health and 
safety. 

¶ PC9: Refers to a competency related to 
understanding safety roles, procedures, and 
regulations. 

¶ Permit to Work: A formal authorization that 
allows specific tasks to be carried out under 
controlled conditions, ensuring safety. 

¶ Process Safety: Safety measures focused on 
preventing and mitigating the consequences 
of process-related hazards, like chemicals 
or energy. 

¶ QRA (Quantitative Risk Assessment): A 
method used to estimate the risks of 
hazardous events and their potential 
consequences. 

¶ Safety Committee Meetings: Regular 
meetings where safety issues and 
improvements are discussed between 
management and employees. 

¶ Safety Engineer: A professional responsible 
for implementing and maintaining safety 
systems, procedures, and controls. 

¶ Safety Supervisor: A senior position 
responsible for overseeing safety programs 
and ensuring compliance with safety 
regulations. 

¶ Safety Manager: An individual in charge of 
ůċŰċŊŔŰŊШċŰШŸƖŊċŰŔǍċƣŔŸŰќƚШƚċŉĲƣǃШƓƖŸŊƖċůШ
and ensuring the safety of workers and 
operations. 

¶ Safety Officer: A person responsible for 
implementing and enforcing safety policies, 
conducting inspections, and reporting on 
safety issues. 

¶ Safety Supervisor: A role focused on 
supervising the safety practices of a team or 
department to ensure compliance with 
safety protocols. 

¶ SIL (Safety Integrity Level): A measure of the 
effectiveness of safety systems designed to 
prevent accidents or mitigate their effects. 

¶ Statutory Inspections: Inspections required 
by law to ensure compliance with safety and 
regulatory standards. 

¶ Training Programs: Educational courses 
designed to improve employees' safety 
knowledge and skills. 

¶ Work Permit: A formal document that 
authorizes work to be carried out under 
specific safety conditions. 

Effective safety management in an organization 
requires a well-structured team of professionals, 
each with distinct roles and responsibilities. 
These roles, ranging from management to 
specialized safety positions, are crucial in 
creating and maintaining a safe working 
environment. This chapter explores the roles of 
management, safety Supervisors, safety 
supervisors, safety officers, safety engineers, 
and safety managers, highlighting how each 
ĦŸŰƣƖŔĤƨƣĲƚШƣŸШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШŸƻĲƖċũũШƚċŉĲƣǃШ
strategy.

  



14.1. The Role of Management in Safety 
Management plays a pivotal role in setting the 
tone for safety within an organization. Their 
responsibilities include establishing safety as a 
core organizational value, providing resources for 
safety initiatives, and ensuring compliance with 
safety regulaƣŔŸŰƚЮШuĲǃШċƚƓĲĦƣƚШŸŉШůċŰċŊĲůĲŰƣќƚШ
role in safety include: 

¶ Leadership and Commitment:  
Management must demonstrate a genuine 
commitment to safety by integrating it into 
ƣőĲШ ŸƖŊċŰŔǍċƣŔŸŰќƚШ ůŔƚƚŔŸŰЯШ ƻŔƚŔŸŰЯШ ċŰĬШ
values. Their leadership is crucial in fostering 
a safety culture where all employees 
prioritize safety. 

¶ Resource Allocation:  Ensuring that 
sufficient resourcesуsuch as budget, 
personnel, and trainingуare allocated to 
safety programs is a primary responsibility of 
management. This includes investing in 
safety equipment, training programs, and 
safety management systems. 

¶ Policy Development and Enforcement:  
Management is responsible for developing, 
approving, and enforcing safety policies and 

procedures. They must ensure that these 
policies comply with legal standards and are 
effectively communicated and implemented 
across the organization. 

¶ Setting Safety Objectives and Goals:  
~ċŰċŊĲůĲŰƣШƚĲƣƚШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШƚċŉĲƣǃШ
objectives and goals, which align with the 
overall strategic direction. These goals 
should be specific, measurable, achievable, 
relevant, and time-bound (SMART) to drive 
continuous improvement. 

¶ Performance Monitoring and Review:  
Regular monitoring and review of safety 
performance is essential. Management must 
analyse safety data, track progress toward 
goals, and make informed decisions to 
improve safety outcomes. 

¶ Encouraging Employee Involvement:  
Management should actively encourage 
employee participation in safety programs, 
fostering a sense of ownership and 
accountability among the workforces 

  



14.2. The Role of a Safety Executive 
A Safety Executive is often a frontline advocate 
for safety within a specific department or work 
area. They are usually appointed from the 
workforce and serve as the bridge between 
employees and the safety management team. 
Their primary role is to promote safety awareness 
and ensure that safety practices are consistently 
followed on the ground. 

Key Responsibilities of a Safety Executive:  

¶ Safety Advocacy: Safety Supervisors act as 
the voice of safety within their work areas. 
They promote safety practices and 
encourage their colleagues to follow safety 
procedures and use personal protective 
equipment (PPE) appropriately. 

¶ Monitoring Safety Compliance: Safety 
Supervisors monitor daily work activities to 
ensure compliance with safety protocols. 
They keep an eye out for unsafe behaviours 
or conditions and take immediate action to 
correct them. 

¶ Hazard Reporting: Safety Supervisors are 
responsible for identifying and reporting 
hazards. They play a critical role in the early 
detection of potential safety issues, which 
can prevent accidents before they occur. 

¶ Employee Training and Support: Safety 
Supervisors may assist in training new 
employees on safety practices and 
procedures. They provide ongoing support to 

their colleagues, helping them understand 
and adhere to safety guidelines. 

¶ Participating in Safety Committees: Safety 
Supervisors often serve on safety 
committees, where they provide input on 
safety policies, discuss safety concerns 
from the workforce, and help develop 
solutions to improve safety. 

¶ Communication Liaison: As a liaison 
between the workforce and management, 
Safety Supervisors communicate employee 
concerns about safety to supervisors and 
managers. They also relay safety messages 
and updates from management to the 
employees. 

¶ Emergency Response Assistance: In the 
event of an emergency, Safety Supervisors 
assist in coordinating the response, helping 
to guide employees to safety and providing 
first aid or other necessary support. 

Importance of the Safety Executive Role  

The role of a Safety Supervisor is vital because 
they operate on the front lines, where they can 
directly influence safety behaviour and practices. 
Their close interaction with the workforce allows 
them to detect issues early and ensure that 
safety remains a priority in day-to-day 
operations. By promoting a culture of safety and 
serving as a link between employees and 
management, Safety Supervisors help to create a 
safer work environment for everyone.

 

  



14.3. The Role of a Safety Supervisor 
A Safety Supervisor is responsible for overseeing the 
implementation of safety protocols within a specific 
department or area of the organization. Unlike Safety 
Supervisors, who are often selected from among the 
workforce, Safety Supervisors are typically part of the 
management team and have broader authority and 
responsibility. 

Key Responsibilities of a Safety Supervisor:  

¶ Implementation of Safety Procedures:  
Safety Supervisors are responsible for 
ensuring that all safety procedures and 
protocols are implemented correctly within 
their area of oversight. This includes 
enforcing the use of PPE, monitoring safe 
work practices, and ensuring compliance 
with safety regulations. 

¶ Conducting Safety Inspections:  Regular 
safety inspections are a critical function of 
the Safety Supervisor. They assess the 
workplace for potential hazards, ensure that 
safety equipment is in good condition, and 
verify that safety procedures are being 
followed. 

¶ Incident Investigation and Reporting:  In 
the event of an accident or near-miss, the 
Safety Supervisor leads the investigation to 
determine the root cause. They document 
the incident, report it to management, and 
recommend corrective actions to prevent 
recurrence. 

¶ Safety Training and Education:  Safety 
Supervisors play a key role in educating 
employees about safety. They may conduct 
training sessions, brief employees on new 
safety procedures, and ensure that everyone 
understands how to work safely. 

¶ Coordination with Safety Officers and 
Engineers: Safety Supervisors work closely 
with Safety Officers and Engineers to 
address specific safety concerns. They may 
coordinate efforts to implement engineering 
controls, conduct risk assessments, or 
develop new safety procedures. 

¶ Monitoring Compliance and Performance:  
Safety Supervisors are responsible for 
monitoring safety compliance within their 
area. They track safety performance metrics, 
such as incident rates or the number of 
safety violations, and work to improve these 
metrics over time. 

¶ Emergency Preparedness and Response: 
Safety Supervisors ensure that their area is 
prepared for emergencies. This includes 
overseeing emergency drills, ensuring that 
emergency equipment is available and 
functional, and coordinating the response 
during actual emergencies. 

Importance of the Safety Supervisor Role:  

The role of a Safety Supervisor is crucial for 
maintaining a safe work environment because 
they have the authority to enforce safety 
standards and the responsibility to ensure that all 
employees comply with them. By conducting 
regular inspections, providing training, and 
leading incident investigations, Safety 
Supervisors help to prevent accidents and 
promote a culture of safety throughout the 
organization. Their leadership and oversight are 
essential for ensuring that safety protocols are 
not only established but also consistently 
followed.

14.4. The Role of the Safety Officer 
A Safety Officer typically works within the 
ŸƖŊċŰŔǍċƣŔŸŰќƚШ ƚċŉĲƣǃШ ĬĲƓċƖƣůĲŰƣШ ċŰĬШ ŔƚШ
responsible for implementing and monitoring 
safety programs. The role is more specialized and 
focuses on ensuring compliance with safety 
regulations and policies. Responsibilities 
include: 

¶ Safety Audits and Inspections: Conducting 
regular safety audits and inspections to 
ensure compliance with safety regulations 
and internal policies. 

¶ Hazard Identification and Risk Assessment: 
The Safety Officer identifies potential 
hazards in the workplace and conducts risk 

assessments to determine the likelihood 
and impact of these hazards. 

¶ Incident Investigation: In the event of an 
accident or incident, the Safety Officer leads 
the investigation to determine the root cause 
and recommend corrective actions. 

¶ Regulatory Compliance: Ensuring that the 
organization complies with all relevant 
health and safety laws, regulations, and 
standards is a key responsibility of the Safety 
Officer. 

¶ Safety Reporting: The Safety Officer prepares 
detailed reports on safety performance, 
incidents, and compliance for management 
review.



14.5. The Role of the Safety Engineer 
A Safety Engineer is a technical expert 
responsible for designing and implementing 
safety systems and processes within the 
organization. This role is more focused on the 
engineering aspects of safety, including 
equipment and systems safety. Key 
responsibilities include: 

¶ Designing Safety Systems: The Safety 
Engineer designs safety systems and 
processes that minimize risks in the 
workplace. This includes engineering 
controls, safety devices, and fail-safe 
mechanisms. 

¶ Safety Analysis and Risk Assessment: The 
Safety Engineer conducts detailed safety 
analyses and risk assessments to identify 
potential hazards and design solutions to 
mitigate these risks. 

¶ Equipment Safety: Ensuring that all 
machinery and equipment meet safety 
standards is a critical responsibility of the 
Safety Engineer. They also oversee the 
installation and maintenance of safety 
systems. 

¶ Accident Prevention: The Safety Engineer 
works to prevent accidents by designing 
systems and processes that eliminate or 
reduce the risk of human error or equipment 
failure. 

¶ Technical Support: Providing technical 
support to other safety professionals, 
management, and employees is part of the 
ÉċŉĲƣǃШEŰŊŔŰĲĲƖќƚШƖŸũĲЮШÑőŔƚШŔŰĦũƨĬĲƚШċĬƻŔƚŔŰŊШ
on safety best practices and troubleshooting 
safety issues. 

The Role of the Safety Manager 

The Safety Manager is responsible for overseeing 
the entire safety program within an organization. 
This role involves coordinating the efforts of 
safety officers, supervisors, engineers, and other 
safety personnel to ensure a cohesive approach 
to safety management. Key responsibilities 
include: 

¶ Safety Program Development: The Safety 
Manager develops and manages the 
ŸƖŊċŰŔǍċƣŔŸŰќƚШ ƚċŉĲƣǃШ ƓƖŸŊƖċůЯШ ĲŰƚƨƖŔŰŊШ ŔƣШ
aligns with corporate objectives and legal 
requirements. 

¶ Team Leadership: The Safety Manager leads 
the safety team, providing direction, support, 
and guidance to safety officers, supervisors, 
and engineers. 

¶ Policy Implementation: The Safety Manager 
ensures that safety policies and procedures 
are effectively implemented across the 
organization. They work to ensure 
consistency and compliance throughout all 
departments. 

¶ Training and Development: Overseeing 
safety training programs and ensuring that all 
employees receive the necessary education 
and training to work safely. 

¶ Performance Monitoring: The Safety 
Manager monitors safety performance 
metrics, analyses trends, and reports 
findings to senior management. They are 
also responsible for recommending and 
implementing improvements. 

¶ Continuous Improvement: The Safety 
Manager plays a key role in driving 
continuous improvement in safety practices, 
ensuring that the organization adopts the 
latest safety technologies and best 
practices. 

Each role in safety managementуfrom 
management to safety Supervisors, executive, 
officers, engineers, and managersуplays a 
crucial part in creating and maintaining a safe 
working environment. While their responsibilities 
may differ, these roles are interconnected, 
working together to achieve the common goal of 
protecting employees and ensuring compliance 
with safety regulations. By understanding and 
effectively coordinating these roles, 
organizations can build a strong safety culture 
that minimizes risks and enhances overall safety 
performance.

 

 

  



15. Fundamentals of Process Safety and Key Safety Analysis Methods  
Process safety is a critical discipline focused on preventing and mitigating catastrophic incidents, such as fires, 
explosions, and toxic releases, that can arise from the processes used in industries such as chemical manufacturing, oil 
and gas, and pharmaceuticals. Understanding the fundamentals of process safety and the key standards and 
methodologies used to analyse and manage risks is essential for maintaining safe operations. This chapter covers the 
basics of process safety, Occupational Safety and Health Administration (OSHA) standards, and important safety 
analysis methods including Quantitative Risk Assessment (QRA), Layers of Protection Analysis (LOPA), Safety Integrity 
Level (SIL), Fire and Explosion Risk Analysis (FERA), and Emergency Escape and Rescue Analysis (EERA). 

Glossary of Terms: 

¶ Accident: An unexpected event causing harm, damage, or loss. 

¶ Cause Analysis: Identifying the root causes of safety incidents or hazards. 

¶ Consequence: The impact or effect resulting from a hazardous event. 

¶ Control System: A system designed to manage and monitor industrial processes to maintain safety. 

¶ Hazard: A potential source of harm or danger in a process or environment. 

¶ Hazardous Material: Substances that present a risk to health, safety, or the environment. 

¶ HSE (Health, Safety, and Environment): A framework focused on ensuring workplace health, safety, and 
environmental protection. 

¶ Incident: An event or occurrence that disrupts normal operations and may cause damage or injury. 

¶ LOPA (Layers of Protection Analysis): A risk analysis method that assesses the effectiveness of protective layers. 

¶ Mitigation: Measures taken to reduce the severity or likelihood of a hazard. 

¶ OSHA (Occupational Safety and Health Administration): A U.S. agency responsible for enforcing safety 
standards in workplaces. 

¶ PFD (Probability of Failure on Demand): The likelihood that a safety system will fail when needed. 

¶ Process Hazard Analysis: A systematic examination of processes to identify potential hazards and assess their 
risks. 

¶ QRA (Quantitative Risk Assessment): A method for calculating and evaluating risks in industrial processes. 

¶ RAGAGEP (Recognized and Generally Accepted Good Engineering Practices): Industry standards and practices 
for safe and reliable engineering operations. 

¶ Risk: The likelihood and potential impact of a hazardous event occurring. 

¶ SIL (Safety Integrity Level): A measure of the performance and reliability of safety systems. 

¶ SIS (Safety Instrumented System): A system designed to automatically take actions to prevent or mitigate 
hazardous events. 

¶ Tolerable Risk: The level of risk that is considered acceptable in a specific industry or operation. 

¶ Upstream Risk: Risks associated with earlier stages of a process or operation that may impact subsequent 
stages. 

¶ Workplace Safety: The practice of ensuring safe working conditions for employees by identifying and mitigating 
risks. 

  



15.1. Fundamentals of Process Safety  
Process safety involves the systematic management 
of hazards associated with industrial processes that 
handle hazardous materials. The goal of process 
safety is to prevent incidents that could result in 
significant harm to people, the environment, and 
property.  

Key elements of process safety include:  

¶ Hazard Identification and Risk Assessment: 
Identifying potential hazards in processes 
and assessing the risks associated with 
them is the foundation of process safety. 
This involves using various methodologies to 
analyse what could go wrong and the 
potential consequences. 

¶ Process Design: Safe process design 
involves incorporating safety principles into 
the design of processes, equipment, and 
facilities. This includes designing for 
inherently safer processes, selecting 
appropriate materials, and ensuring that 
equipment is robust and reliable. 

¶ Operational Controls: Implementing 
controls to manage and mitigate risks during 
operations is essential. This includes using 
alarms, safety shutdown systems, and 
emergency response procedures. 

¶ Maintenance and Inspection: Regular 
maintenance and inspection of equipment 
are crucial to ensure that safety-critical 

systems function as intended. Preventive 
maintenance helps to detect and address 
potential failures before they lead to 
incidents. 

¶ Training and Competence: Ensuring that 
employees are adequately trained and 
competent in process safety practices is 
vital. This includes understanding the risks 
associated with their tasks and knowing how 
to respond to emergencies. 

¶ Incident Investigation and Learning: When 
incidents occur, it is important to investigate 
them thoroughly to understand their causes 
and prevent recurrence. Learning from 
incidents and near-misses is a key aspect of 
continuous improvement in process safety. 

 

15.2. OSHA Standards for Process Safety 
The Occupational Safety and Health Administration 
(OSHA) is a key regulatory body in the United States 
that sets standards for workplace safety, including 
process safety. One of the most important OSHA 
standards related to process safety is the Process 
Safety Management (PSM) standard, which is outlined 
in OSHA 29 CFR 1910.119. 

uĲǃШ 9ŸůƓŸŰĲŰƣƚШ ŸŉШ §Éc ќƚШ ÂƖŸĦĲƚƚШ ÉċŉĲƣǃШ
Management (PSM) Standard: 

¶ Process Safety Information (PSI): Employers 
must compile detailed information about the 
chemicals used, the technology of the 
processes, and the equipment involved. This 
information serves as the basis for hazard 
assessments and safety planning. 

¶ Process Hazard Analysis (PHA): A thorough 
analysis of the potential hazards associated 
with the processes must be conducted. 
Methods such as Hazard and Operability 
Study (HAZOP), What-If Analysis, and Fault 
Tree Analysis (FTA) are commonly used. 

¶ Operating Procedures: Clear and detailed 
operating procedures must be developed to 
ensure that processes are operated safely. 
These procedures should cover all phases of 
operation, including startup, shutdown, and 
emergency operations. 

¶ Training: Employees must be trained on the 
operating procedures, hazards associated 
with the process, and emergency response 
actions. Regular refresher training is also 
required. 

¶ Mechanical Integrity: Employers must 
establish a mechanical integrity program to 
ensure that critical process equipment is 
properly maintained and functions as 
intended. 

¶ Management of Change (MOC): Any changes 
to the process, equipment, or operating 
procedures must be carefully managed to 
assess the impact on safety. The MOC 



process includes a thorough review and 
approval before changes are implemented. 

¶ Incident Investigation: Employers must 
investigate any incidents that result in, or 
could have resulted in, a catastrophic 
release of hazardous chemicals. The 
findings must be documented, and 
corrective actions implemented. 

¶ Emergency Planning and Response: 
Employers must develop and implement an 

emergency action plan to respond to 
incidents such as chemical releases or fires. 
This includes coordination with local 
emergency services. 

¶ Compliance Audits: Regular audits of the 
PSM program must be conducted to ensure 
compliance with OSHA standards and to 
identify areas for improvement.

15.3. Quantitative Risk Assessment (QRA) 
Quantitative Risk Assessment (QRA) is a 
systematic process used to evaluate the risks 
associated with hazardous processes. QRA 
quantifies the likelihood of various incident 
scenarios and their potential consequences, 
providing a numerical estimate of risk. 

Key Steps in QRA:  

¶ Hazard Identification: Identify potential 
hazards associated with the process, such 
as leaks, fires, or explosions. 

¶ Consequence Analysis: Assess the potential 
consequences of each identified hazard, 
including the impact on people, the 
environment, and property. 

¶ Frequency Analysis: Estimate the likelihood 
of each hazard occurring, based on historical 
data, failure rates, and expert judgment. 

¶ Risk Calculation: Combine the frequency 
and consequence data to calculate the 
overall risk for each scenario. Risk is often 
expressed as a combination of the 
probability of occurrence and the severity of 
the outcome. 

¶ Risk Evaluation: Compare the calculated 
risks against acceptable risk criteria to 
determine whether the risks are tolerable or 
if additional risk reduction measures are 
needed. 

15.4. Layers of Protection Analysis (LOPA)  
Layers of Protection Analysis (LOPA) is a semi-
quantitative risk assessment method used to 
evaluate the effectiveness of existing and 
proposed layers of protection in preventing or 
mitigating hazardous events.  

Key Concepts in LOPA: 

¶ Initiating Event: An event that could lead to a 
hazardous scenario, such as equipment 
failure or human error. 

¶ Independent Protection Layers (IPLs): These 
are safeguarding that function 
independently to prevent an initiating event 
from escalating into a hazardous incident. 
Examples include safety instrumented 
systems, alarms, and relief systems. 

¶ Risk Reduction: LOPA evaluates the 
effectiveness of each IPL in reducing the risk 
of the initiating event. The goal is to ensure 
that the overall risk is reduced to a tolerable 
level. 

¶ Risk Tolerance Criteria: The organization 
must establish criteria for acceptable risk 
levels. LOPA helps determine whether the 
existing IPLs provide sufficient risk reduction 
or if additional layers are needed. 

 



15.5. Safety Integrity Level (SIL) 
Safety Integrity Level (SIL) is a measure of the 
reliability and effectiveness of safety 
instrumented systems (SIS) used to prevent 
hazardous events. SIL levels range from 1 to 4, 
with SIL 4 representing the highest level of safety 
integrity. 

Key Aspects of SIL: 

¶ Safety Instrumented Functions (SIFs): A SIF 
is a specific safety function performed by the 
SIS to achieve or maintain a safe state. 
Examples include shutting down a process 
when a critical parameter exceeds its safe 
limit.  

¶ SIL Determination: The required SIL level for 
a SIF is determined based on the risk 
associated with the hazardous event it is 
designed to prevent. Higher-risk scenarios 
require higher SIL levels. 

¶ Reliability and Redundancy: Achieving a 
higher SIL level typically requires increased 
reliability and redundancy in the SIS design. 
This may involve using multiple sensors, 
logic solvers, and final elements. 

¶ Testing and Maintenance: Regular testing 
and maintenance of the SIS are essential to 
ensure that it continues to meet the required 
SIL level throughout its lifecycle.

 

15.6. Fire and Explosion Risk Analysis (FERA) 
Fire and Explosion Risk Analysis (FERA) is a 
specialized risk assessment method used to 
evaluate the potential for fires and explosions in 
process facilities. FERA focuses on identifying 
fire and explosion hazards, assessing their 
consequences, and determining appropriate risk 
reduction measures. 

Key Steps in FERA: 

¶ Hazard Identification: Identify potential 
sources of ignition, flammable materials, 
and conditions that could lead to a fire or 
explosion. 

¶ Consequence Analysis: Assess the potential 
consequences of fires and explosions, 
including the impact on personnel, 
equipment, and the environment. 

¶ Frequency Analysis: Estimate the likelihood 
of fire and explosion scenarios based on 
historical data, equipment failure rates, and 
operational conditions. 

¶ Risk Mitigation: Identify and implement 
measures to reduce the risk of fires and 
explosions, such as explosion venting, fire 
suppression systems, and safe design 
practices.

15.7. Emergency Escape and Rescue Analysis (EERA) 
Emergency Escape and Rescue Analysis (EERA) 
is a safety study that evaluates the adequacy of 
escape and rescue provisions in the event of an 
emergency, such as a fire, explosion, or toxic 
release. EERA ensures that personnel can safely 
evacuate the facility and that rescue operations 
can be conducted effectively. 

Key Components of EERA: 

¶ Escape Routes: Assess the design and 
availability of escape routes, ensuring that 
they are clearly marked, unobstructed, and 
lead to safe assembly points. 

¶ Rescue Equipment: Evaluate the availability 
and functionality of rescue equipment, such 
as breathing apparatus, rescue boats, and 
emergency lighting. 

¶ Training and Drills: Ensure that personnel are 
trained in emergency evacuation procedures 
and that regular drills are conducted to test 

the effectiveness of escape and rescue 
plans. 

¶ Emergency Response Coordination: Assess 
ƣőĲШ ĦŸŸƖĬŔŰċƣŔŸŰШ ĤĲƣƽĲĲŰШ ƣőĲШ ŉċĦŔũŔƣǃќƚШ
emergency response team and external 
emergency services, ensuring that rescue 
operations can be carried out promptly and 
efficiently. 

Understanding the fundamentals of process 
safety and the key methodologies for assessing 
and managing risks is essential for ensuring safe 
operations in industries that handle hazardous 
materials. OSHA standards provide a regulatory 
framework for process safety management, 
while QRA, LOPA, SIL, FERA, and EERA offer 
specific tools and techniques for analyzing and 
mitigating risks. By applying these principles and 
methods, organizations can reduce the likelihood 
of catastrophic incidents and protect the safety 
of their employees, the environment, and the 
surrounding community. 



Case Study 

Case Study 1:  

Industry Type:  Chemical Manufacturing 
(Petrochemical Plant) 

What Happened:  

A major explosion occurred in the distillation 
column due to overpressure. The blast resulted in 
severe damage to equipment, production 
downtime, and injuries to several employees. The 
failure was traced to the malfunction of a 
pressure relief valve, which had not been properly 
maintained or tested. 

Why It Happened:  

¶ Lack of Process Safety Management 
(PSM): The plant had not performed a 
recent hazard analysis (HAZOP) or PSM 
audit on the distillation column. 

¶ Inadequate Maintenance: The pressure 
relief valve had not been inspected or 
tested according to the scheduled 
maintenance plan. 

¶ Human Error: Operators failed to notice 
early signs of overpressure and did not 
follow emergency shutdown procedures 
in time. 

Learnings: 

¶ Regular Process Hazard Analyses (PHA): 
It is essential to conduct regular HAZOP 
studies and audits for all critical 
equipment to identify potential hazards. 

¶ Routine and Thorough Maintenance: 
Regular testing and maintenance of 
safety systems, such as pressure relief 
valves, are vital. 

¶ Operator Training & Procedures: 
Employees must be trained to identify 
early warning signs of malfunction and 
act on emergency procedures promptly. 

Action Plan:  

1. Conduct HAZOP Study: 

¶ Action: Perform a HAZOP (Hazard and 
Operability Study) for all critical 
processes, focusing on the distillation 
column and pressure relief systems. 

o Timeline: 1 Month. 

2. Review and Update Safety Systems: 

¶ Action: Inspect, test, and replace faulty 
pressure relief valves and other critical 

safety systems, and ensure they meet 
safety standards. 

o Timeline: 2 Months. 

3. Operator Training:  

¶ Action: Provide comprehensive training 
on identifying overpressure conditions, 
emergency procedures, and safe 
shutdown protocols. 

o Timeline: 1 Month (with 
refresher courses quarterly). 

4. Develop and Test Emergency 
Shutdown Procedures:  

¶ Action: Update the emergency response 
plan, test all safety shutdown protocols, 
and ensure prompt action in case of 
abnormal conditions. 

o Timeline: 2 Months. 

5. Continuous Safety Audits and 
Monitoring:  

¶ Action: Implement real-time monitoring 
systems for critical equipment and 
perform monthly safety audits. 

o Timeline: Ongoing. 

Case Study 2: 

Industry Type:  Oil Refining 

What Happened:  

A fire broke out in the catalytic cracking unit of an 
oil refinery, causing extensive damage to the 
facility. The fire was traced to a leak in a high-
pressure pipeline carrying flammable 
hydrocarbons. The leak was caused by corrosion, 
which had not been detected during routine 
inspections. The fire resulted in injuries to several 
workers and caused a shutdown of the unit for 
several months. 

Why It Happened:  

¶ Inadequate Corrosion Monitoring: The 
pipeline had not been regularly checked 
for corrosion and other wear-and-tear 
signs that could lead to failure. 

¶ Lack of Process Safety Reviews: The 
refinery had not conducted a recent 
process hazard analysis (PHA) for the 
catalytic cracking unit. 

¶ Failure to Follow Inspection Protocols: 
fŰƚƓĲĦƣŔŸŰƚШƽĲƖĲШĬŸŰĲЯШĤƨƣШƣőĲǃШĬŔĬŰќƣШ
follow the thorough procedure 
necessary for detecting corrosion in 
critical pipelines. 



¶ Delayed Maintenance: The refinery did 
not have a proactive maintenance 
program in place to address corrosion or 
other integrity issues in high-risk areas. 

Learnings: 

¶ Regular Integrity Inspections: It's 
essential to monitor and inspect critical 
equipment, including pipelines, for 
corrosion and wear. 

¶ Process Safety Reviews: Periodic PHA 
and risk assessments should be 
conducted to identify and mitigate 
hazards. 

¶ Proactive Maintenance Plans: A 
proactive maintenance and inspection 
program is needed to address issues 
before they cause failures. 

Action Plan:  

6. Conduct a Detailed PHA:  

¶ Action: Perform a comprehensive 
Process Hazard Analysis (PHA) of the 
catalytic cracking unit, focusing on 
potential leak sources and failure 
points. 

o Timeline: 1 Month. 

7. Pipeline Corrosion Monitoring:  

¶ Action: Implement regular and detailed 
corrosion inspections for all high-
pressure pipelines, including non-
destructive testing (NDT). 

o Timeline: 2 Months. 

8. Develop Proactive Maintenance 
Schedule:  

¶ Action: Establish a preventive 
maintenance program focused on high-
risk systems like pipelines and pressure 
vessels. 

o Timeline: 2 Months. 

9. Operator and Maintenance Personnel 
Training: 

¶ Action: Train operators and 
maintenance staff on detecting early 
signs of corrosion and implementing 
emergency shutoff procedures. 

o Timeline: 1 Month (with 
ongoing refresher training). 

10. Real-Time Monitoring System:  

¶ Action: Install real-time monitoring 
systems for high-risk processes to 
detect abnormal conditions (e.g., 
pressure or temperature changes). 

Timeline: 3 Months.

 

  



16. Roles in Safety Management т Occupier, Controller of Premises, 
Contractors, and Safety Committees  

Ensuring workplace safety involves a diverse range of roles, each with specific responsibilities that contribute to the 
overall safety framework. Understanding these roles is crucial for creating a safe working environment. This chapter 
explores the roles of the occupier, controller of premises, contractors, and the safety committee within an organization. 
It also discusses the importance of work permits for contractors, ensuring that all safety protocols are adhered to during 
their operations. 

Glossary of Terms: 

¶ Contractor: A person or company hired to 
perform specific tasks or services for an 
organization. 

¶ Controller of Premises: The person 
responsible for managing safety and 
operations within the premises. 

¶ Hazard: A potential source of danger or harm 
in the workplace or environment. 

¶ Occupier: The individual or entity controlling 
or managing a workplace to ensure safety 
compliance. 

¶ Permit to Work: A formal authorization 
allowing contractors or workers to perform 
specific tasks under controlled conditions. 

¶ Risk: The likelihood and impact of harm or 
damage caused by a hazard. 

¶ Safety Committee: A group responsible for 
promoting workplace safety, identifying 
hazards, and improving safety practices. 

¶ Safety Protocol: A set of procedures 
designed to ensure safety and minimize risks 
in the workplace. 

¶ Workplace Safety: The practice of 
maintaining a safe working environment to 
protect employees and visitors. 

¶ Worksite: The physical location where work 
is performed, requiring proper safety 
management.

16.1. The Role of the Occupier 
The term "occupier" is commonly used in workplace 
safety regulations and refers to the person or entity 
that has control over the premises where the work is 
being carried out. The occupier is typically the owner 
of the premises or the person who has overall control 
of the operations within the facility. The occupier 
holds significant legal and moral responsibility for 
ensuring that the premises are safe for all employees, 
visitors, and contractors. 

Key Responsibilities of the Occupier:  

¶ Ensuring Safety and Compliance:  The 
occupier is responsible for ensuring that all 
safety regulations and standards are met 
within the premises. This includes 
compliance with relevant laws such as the 
Factories Act, health and safety regulations, 
and environmental standards. 

¶ Risk Management: The occupier must 
assess potential risks within the premises 
and implement measures to control or 
eliminate these risks. This includes 

conducting regular safety audits and 
inspections. 

¶ Providing Safe Equipment and Facilities:  
Ensuring that all machinery, equipment, and 
facilities are safe for use is a critical 
responsibility of the occupier. They must 
ensure that regular maintenance and 
inspections are conducted. 

¶ Emergency Preparedness:  The occupier 
must ensure that adequate emergency 
procedures are in place, including 
evacuation plans, fire safety measures, and 
first aid provisions. They are also responsible 
for ensuring that all employees are trained in 
emergency procedures. 

¶ Contractor Management:  When 
contractors are working on the premises, the 
occupier must ensure that they comply with 
all safety requirements and that they are 
aware of the specific risks associated with 
the site.

 

  



16.2. The Role of the Controller of Premises  
The controller of premises, often referred to as the site 
controller or facility manager, is responsible for the 
day-to-day management of the premises. While the 
occupier holds overall responsibility, the controller of 
premises plays a critical role in implementing safety 
policies and ensuring that the workplace remains safe 
on a daily basis. 

Key Responsibilities of the Controller of Premises:  

¶ Implementing Safety Policies: The controller 
of premises is responsible for implementing 
the safety policies established by the 
occupier or the organization. This includes 
ensuring that all safety procedures are 
followed by employees, contractors, and 
visitors. 

¶ Monitoring Safety Compliance: The 
controller regularly monitors safety 
practices within the premises to ensure 
compliance with safety regulations and 
internal policies. They are also responsible 

for conducting safety inspections and 
audits. 

¶ Maintaining Safety Equipment: Ensuring that 
all safety equipment, such as fire 
extinguishers, alarms, and PPE, is in good 
working condition and readily available is a 
key responsibility of the controller. 

¶ Coordinating with Contractors: The 
controller of premises works closely with 
contractors to ensure that they understand 
and comply with safety requirements. This 
includes issuing work permits and 
overseeing the safety of contracted work. 

¶ Emergency Response Coordination: The 
controller of premises plays a vital role in 
coordinating the response to emergencies. 
They ensure that emergency procedures are 
executed effectively and that any issues are 
promptly addressed.

 

16.3. The Role and Need of Contractors in an Organization 
Contractors are often engaged by organizations to 
perform specialized tasks that require specific 
expertise or to manage temporary increases in 
workload. While contractors provide essential 
services, their presence introduces additional safety 
considerations that must be managed effectively. 

Why Contractors are Needed:  

¶ Specialized Expertise:  Contractors bring 
specialized skills and knowledge that may 
not be available within the organization. This 
expertise is often required for tasks such as 
construction, equipment installation, or 
maintenance. 

¶ Flexibility:  Engaging contractors allows 
organizations to scale their workforce up or 
down based on project requirements without 
the need for long-term commitments.  

¶ Cost Efficiency:  Contractors can often 
complete projects more cost-effectively 
than hiring permanent staff, especially for 
short-term or specialized work. 

The Role of Contractors:  

¶ Compliance with Safety Standards:  
Contractors are required to comply with the 
safety standards and policies of the 
organization. They must ensure that their 
work does not introduce additional risks to 
the workplace. 

¶ Risk Assessment and Management:  Before 
commencing work, contractors must 
conduct risk assessments to identify 
potential hazards associated with their 
activities. They are responsible for 
implementing control measures to mitigate 
these risks. 

¶ Coordination with Site Management:  
Contractors must work closely with the 
controller of premises and safety officers to 
ensure that their activities are aligned with 
ƣőĲШ ŸƖŊċŰŔǍċƣŔŸŰќƚШ ƚċŉĲƣǃШ ƓƖŸƣŸĦŸũƚЮШ ÑőŔƚШ
includes obtaining the necessary work 
permits and following site-specific safety 
procedures. 

¶ Training and PPE: Contractors are 
responsible for providing their workers with 
the necessary safety training and personal 
protective equipment (PPE). They must also 
ensure that their workers are aware of the 
specific risks associated with the site. 

The Role of the Safety Committee  

A safety committee is a group of employees and 
management representatives who work together 
to promote and improve workplace safety. The 
safety committee plays a critical role in fostering 
a safety culture within the organization by 
providing a platform for communication, 
collaboration, and continuous improvement in 
safety practices. 



Key Responsibilities of the Safety Committee:  

¶ Reviewing Safety Policies and Procedures: 
The safety committee regularly reviews and 
ƨƓĬċƣĲƚШ ƣőĲШ ŸƖŊċŰŔǍċƣŔŸŰќƚШ ƚċŉĲƣǃШ ƓŸũŔĦŔĲƚШ
and procedures to ensure they remain 
effective and relevant. 

¶ Hazard Identification and Risk Assessment: 
The committee is involved in identifying 
potential hazards in the workplace and 
conducting risk assessments to develop 
strategies for mitigating these risks.  

¶ Promoting Safety Awareness: The safety 
committee plays a key role in promoting 
safety awareness among employees. This 
includes organizing safety training sessions, 
safety campaigns, and awareness programs. 

¶ Incident Investigation and Analysis: The 
safety committee participates in the 
investigation of workplace incidents and 
near misses. They analyse the root causes 
and recommend corrective actions to 
prevent future occurrences. 

¶ Monitoring Safety Performance: The 
ĦŸůůŔƣƣĲĲШ ůŸŰŔƣŸƖƚШ ƣőĲШ ŸƖŊċŰŔǍċƣŔŸŰќƚШ
safety performance, tracking key metrics 
such as incident rates, near misses, and 
compliance with safety procedures. They 
use this data to identify trends and areas for 
improvement. 

¶ Facilitating Employee Involvement: The 
safety committee provides a forum for 
employees to raise safety concerns and 
suggestions. This encourages active 
participation in safety initiatives and ensures 
that employee feedback is considered in 
safety decisions. 

Case Study: 

Case Study 1: 

Industry Type:  Construction 

What Happened:  

A contractor bypassed safety protocols while 
installing scaffolding, leading to a worker falling 
and getting injured. The contractor prioritized 
meeting deadlines over safety, causing the 
violation. 

Why It Happened:  

¶ Lack of Supervision: Inadequate oversight of 
contractor safety compliance. 

¶ Pressure to Meet Deadlines: Contractors 
took shortcuts to finish work quickly. 

¶ Poor Communication: Safety expectations 
were not clearly communicated to 
subcontractors.  

Learnings: 

¶ Enforce contractor safety management. 

¶ Ensure clear communication of safety 
protocols.  

¶ Regular safety monitoring is essential for 
compliance. 

Action Plan:  

1. Pre-Contract Safety Evaluation: Screen 
contractors for safety record.  

Timeline: 1 Month. 

2. Safety Training: Provide safety orientation for 
contractors.  

Timeline: 1 Month. 

3. Regular Audits: Conduct bi -weekly safety 
audits.  

Timeline: Ongoing. 

4. Clear Communication: Ensure contractors 
understand safety protocols.  

Timeline: Ongoing. 

5. Monitor & Enforce: Track contractor safety 
performance and enforce compliance.  

Timeline: Ongoing. 

Case Study 2: 

Industry Type:  Oil Refining 

What Happened:  

A contractor failed to follow lockout/tagout 
(LOTO) procedures during maintenance, causing 
a gas leak and explosion, injuring workers. 

Why It Happened:  

¶ Failure to Follow Safety Protocols: LOTO 
procedures were not followed. 

¶ Lack of Training: Contractors were not 
trained on refinery-specific safety. 

¶ Inadequate Supervision: The refinery did not 
ensure compliance with safety procedures. 

Learnings: 

¶ Enforce strict safety protocols for high-risk 
tasks. 

¶ Ensure proper contractor training on site-
specific procedures. 



¶ Provide ongoing supervision to ensure 
compliance. 

Action Plan:  

1. Evaluate Contractors: Ensure contractors 
have strong safety records.  

Timeline: 1 Month. 

2. Site-Specific Training: Train contractors on 
refinery safety procedures (LOTO). 

Timeline: 1 Month. 

3. Safety Audits: Conduct monthly safety audits.  

Timeline: Ongoing. 

4. Pre-Job Briefings: Ensure safety protocols are 
communicated before tasks.  

Timeline: Ongoing. 

5. Monitor Compliance: Enforce safety 
compliance and penalties for violations.  

Timeline: Ongoing.

  



17. Comprehensive Contractor Safety Management  
Effective management of contractors is crucial for maintaining workplace safety and ensuring that all operations comply 
with safety regulations and standards. This chapter provides an in-depth understanding of the selection prerequisites of 
a contractor, the management of contractors, the importance of review meetings and safety committee meetings, 
method statements, accident reporting, training programs, statutory inspections, permit to work systems, and the 
identification and closure of gaps in contractor safety implementation. 

Glossary of terms:  

¶ Accident Reporting: Documenting and investigating accidents to identify causes and improve safety. 

¶ Contractor Safety: Ensuring contractors follow safety protocols while performing work. 

¶ Gaps in Contractor Safety: Identifying deficiencies in the safety measures contractors have in place. 

¶ Management of Contractors: Overseeing contractors to ensure they meet safety and performance standards. 

¶ Method Statements: Written instructions on how specific tasks will be safely performed. 

¶ Permit to Work: A formal authorization allowing contractors to carry out specific tasks safely. 

¶ Review Meetings: Meetings to evaluate contractors' performance, safety, and compliance. 

¶ Safety Committee Meetings: Meetings where safety concerns and improvements are discussed. 

¶ Selection Prerequisites of a Contractor: Criteria contractors must meet before being hired, including safety 
standards. 

¶ Statutory Inspections: Required inspections to ensure compliance with legal safety standards. 

¶ Training Programs: Programs designed to enhance safety knowledge and skills for workers and contractors.  

17.1. Selection Prerequisites of a Contractor  

Choosing the right contractor is the first step in ensuring that safety standards are maintained. The selection process 
ƚőŸƨũĬШĤĲШƣőŸƖŸƨŊőШċŰĬШĤċƚĲĬШŸŰШċШƚĲƣШŸŉШĬĲŉŔŰĲĬШƓƖĲƖĲƕƨŔƚŔƣĲƚШƣőċƣШċƚƚĲƚƚШƣőĲШĦŸŰƣƖċĦƣŸƖќƚШċĤŔũŔƣǃШƣŸШƓĲƖŉŸƖůШƣőĲШƽŸƖťШ
safely and effectively. 

Key Selection Prerequisites:  

¶ ÉċŉĲƣǃШÅĲĦŸƖĬаШEƻċũƨċƣĲШƣőĲШĦŸŰƣƖċĦƣŸƖќƚШƚċŉĲƣǃШőŔƚƣŸƖǃЯШŔŰĦũƨĬŔŰŊШƓċƚƣШŔŰĦŔĬĲŰƣƚЯШĦŸůƓũŔċŰĦĲШƽŔƣőШƚċŉĲƣǃШ
regulations, and any safety certifications they hold. 

¶ EǂƓĲƖŔĲŰĦĲШċŰĬШ9ŸůƓĲƣĲŰĦĲаШ ƚƚĲƚƚШƣőĲШĦŸŰƣƖċĦƣŸƖќƚШĲǂƓĲƖŔĲŰĦĲШŔŰШƓĲƖŉŸƖůŔŰŊШƚŔůŔũċƖШƣċƚťƚЮШÑőŔƚШŔŰĦũƨĬĲƚШ
evaluating the skills and qualifications of their workers, as well as their familiarity with the specific safety 
requirements of the job. 

¶ Safety Management System: Ensure that the contractor has a robust safety management system in place, 
including risk assessments, method statements, and safety policies. 

¶ Insurance and Liability Coverage: Verify that the contractor has adequate insurance and liability coverage, 
ŔŰĦũƨĬŔŰŊШƽŸƖťĲƖƚќШĦŸůƓĲŰƚċƣŔŸŰШċŰĬШŊĲŰĲƖċũШũŔċĤŔũŔƣǃШŔŰƚƨƖċŰĦĲЮ 

¶ ÅĲŉĲƖĲŰĦĲƚШċŰĬШÅĲƓƨƣċƣŔŸŰаШ9őĲĦťШƖĲŉĲƖĲŰĦĲƚШŉƖŸůШƓƖĲƻŔŸƨƚШĦũŔĲŰƣƚШƣŸШŊċƨŊĲШƣőĲШĦŸŰƣƖċĦƣŸƖќƚШƖĲƓƨƣċƣŔŸŰШŉŸƖШ
safety and reliability. 

¶ Compliance with Legal Requirements: Ensure that the contractor complies with all statutory and regulatory 
requirements, including licenses, permits, and safety certifications. 

  



17.2. Management of Contractors  
Once a contractor has been selected, managing their 
activities on-site is critical to maintaining safety 
standards. Effective contractor management involves 
clear communication, regular monitoring, and strict 
adherence to safety protocols. 

Key Aspects of Contractor Management:  

¶ Pre-Work Meetings: Conduct pre-work 
meetings with the contractor to discuss the 
scope of work, safety requirements, and 
potential hazards. This is an opportunity to 
clarify expectations and ensure that the 
contractor understands the safety protocols. 

¶ Issuance of Work Permits: Before the 
contractor begins work, issue a work permit 
that outlines the specific tasks to be 
performed, the associated risks, and the 
safety measures that must be implemented. 

¶ Regular Monitoring and Inspections: Monitor 
ƣőĲШĦŸŰƣƖċĦƣŸƖќƚШċĦƣŔƻŔƣŔĲƚШƖĲŊƨũċƖũǃШƣŸШĲŰƚƨƖĲШ
compliance with safety procedures. This 
includes conducting safety inspections and 
audits to identify and address any safety 
concerns. 

¶ Clear Communication Channels: Establish 
clear communication channels between the 
contractor, site management, and the safety 
team. This ensures that any safety issues are 
promptly reported and addressed. 

¶ Documentation and Record Keeping: 
Maintain detailed records of all contractor-
related activities, including work permits, 
safety inspections, incident reports, and 
training records. 

 

Review Meetings and Safety Committee Meetings  

Regular review meetings and safety committee 
meetings are essential for maintaining oversight of 
contractor activities and ensuring continuous 
improvement in safety performance. 

Review Meetings: 

¶ Purpose: Review meetings provide an 
ŸƓƓŸƖƣƨŰŔƣǃШ ƣŸШ ċƚƚĲƚƚШ ƣőĲШ ĦŸŰƣƖċĦƣŸƖќƚШ
performance, discuss any safety issues, and 
make necessary adjustments to the work 
plan. 

¶ Frequency: These meetings should be held 
regularly, such as weekly or bi-weekly, 
depending on the duration and complexity of 
the project. 

¶ Participants: Include representatives from 
the contractor, site management, and the 
safety team to ensure a comprehensive 
review. 

Safety Committee Meetings:  

¶ Purpose: Safety committee meetings focus 
on overall workplace safety, including 
contractor activities. They provide a platform 
for discussing safety concerns, reviewing 
incident reports, and planning safety 
initiatives. 

¶ Frequency: Safety committee meetings 
should be held at least monthly, with 
additional meetings scheduled as needed 
for specific safety concerns. 

¶ Participants: The committee should include 
representatives from management, the 
safety team, and the workforce, including 
contractors.

17.3. Method Statements  
A method statement is a detailed document that 
outlines how specific tasks will be carried out safely. 
It is a critical component of contractor safety 
management. 

Key Elements of a Method Statement:  

¶ Description of Work: A clear and detailed 
description of the work to be performed, 
including the sequence of activities. 

¶ Risk Assessment: Identification of potential 
hazards associated with the work and the 
control measures that will be implemented 
to mitigate these risks. 

¶ Safety Procedures: Specific safety 
procedures that must be followed during the 
work, including the use of PPE, safety 
equipment, and emergency procedures. 

¶ Responsibilities: Identification of the 
personnel responsible for each aspect of the 
work, including safety supervision and 
monitoring. 

¶ Approval Process: The method statement 
must be reviewed and approved by the 
appropriate safety personnel before work 
begins.

 



17.4. Accident Reporting  
Accurate and timely accident reporting is essential for 
identifying hazards, preventing future incidents, and 
ensuring compliance with legal requirements. 

Key Aspects of Accident Reporting:  

¶ Immediate Reporting: All accidents, 
incidents, and near-misses must be reported 
immediately to the site management and 
safety team.  

¶ Detailed Documentation: Accident reports 
should include detailed information about 
the incident, including the date, time, 
location, nature of the incident, and the 
individuals involved. 

¶ Root Cause Analysis: Conduct a thorough 
investigation to determine the root cause of 
the accident and identify corrective actions 
to prevent recurrence. 

¶ Reporting to Authorities: Certain types of 
accidents must be reported to regulatory 
authorities, depending on the severity and 
legal requirements. 

¶ Follow-Up Actions: Implement corrective 
actions and monitor their effectiveness to 
ensure that similar incidents do not occur in 
the future. 

17.5. Training Programs 

Training programs are vital for ensuring that contractors and their workers are aware of safety procedures and are 
competent to perform their tasks safely. 

Key Aspects of Training Programs: 

¶ Induction Training: Provide induction training 
for all contractors before they begin work. 
This training should cover site-specific safety 
procedures, emergency protocols, and the 
use of PPE. 

¶ Task-Specific Training: Offer additional 
training for tasks that require specialized 
knowledge or skills, such as working at 

heights, confined spaces, or with hazardous 
materials. 

¶ Ongoing Training: Implement ongoing 
training programs to refresh safety 
knowledge and update workers on any 
changes in safety procedures or regulations. 

¶ Competency Assessments: Conduct regular 
assessments to evaluate the competency of 
contractors and their workers, ensuring that 
they are capable of performing their tasks 
safely.

17.6. Statutory Inspections  

Statutory inspections are mandatory checks required by law to ensure that equipment, processes, and work 
environments meet safety standards. 

Key Aspects of Statutory Inspections:  

¶ Compliance with Regulations: Ensure that all 
statutory inspections are conducted in 
accordance with legal requirements and 
industry standards. 

¶ Scheduling and Documentation: Schedule 
regular inspections and maintain detailed 
records of all inspections, including any 
issues identified and corrective actions 
taken. 

¶ Third-Party Inspections: Engage qualified 
third-party inspectors for specific types of 
equipment or processes that require 
independent verification of safety 
compliance. 

¶ Follow-Up Actions: Address any issues 
identified during statutory inspections 
promptly to ensure continued compliance 
and safety.



17.7. Permit to Work System  

A permit to work system is a formalized process that ensures all necessary safety checks are completed before work 
begins, particularly for high-risk activities. 

Key Components of a Permit to Work System : 

¶ Description of Work: The permit outlines the 
specific tasks to be performed and any 
associated risks.  

¶ Safety Precautions: The permit specifies the 
safety precautions that must be taken, 
including the use of PPE, safety barriers, and 
lockout/tagout procedures. 

¶ Authorization: The permit must be reviewed 
and authorized by the appropriate personnel 
before work can begin. 

¶ Monitoring Compliance: Once issued, the 
work permit must be monitored to ensure 
that all safety requirements are being 
followed.

17.8. Gaps in Contractor Safety Implementation  
¶ Identifying and closing gaps in contractor 

safety implementation is crucial for ensuring 
that all safety protocols are effectively 
followed. 

Common Gaps in Contractor Safety:  

¶ Inadequate Training: Contractors may not 
receive sufficient training on site-specific 
safety procedures, leading to unsafe 
practices. 

¶ Poor Communication: Lack of clear 
communication between the contractor and 
site management can result in 
misunderstandings and safety oversights. 

¶ Failure to Follow Procedures: Contractors 
may bypass safety procedures to save time 
or reduce costs, increasing the risk of 
accidents. 

¶ Insufficient Monitoring: Inadequate 
monitoring of contractor activities can lead 
to non-compliance with safety protocols. 

Strategies to Close Gaps:  

¶ Enhanced Training Programs: Provide 
comprehensive training for contractors and 

their workers, including regular refreshers 
and competency assessments. 

¶ Improved Communication: Establish clear 
communication channels and ensure that all 
safety information is effectively conveyed to 
contractors.  

¶ Strict Enforcement of Procedures: Hold 
contractors accountable for following safety 
procedures, with consequences for non-
compliance. 

¶ Increased Monitoring and Inspections: 
Conduct regular monitoring and inspections 
to ensure that contractors adhere to safety 
protocols and promptly address any issues. 

Effective contractor safety management is essential 
for maintaining a safe work environment and ensuring 
compliance with safety regulations. From selecting 
the right contractor to managing their activities on-
site, conducting regular review meetings, and 
addressing gaps in safety implementation, every step 
of the process is critical to preventing accidents and 
ensuring that all work is carried out safely. By 
following the best practices outlined in this chapter, 
organizations can create a robust contractor safety 
management system that protects both workers and 
the organization as a whole.



18. Contractor Safety Compliance  
In many industries, contractors are essential for completing specialized tasks that require expertise beyond the 
ĦċƓċĤŔũŔƣŔĲƚШŸŉШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШƖĲŊƨũċƖШĲůƓũŸǃĲĲƚЮШìőĲƣőĲƖШŔƣѣƚШĦŸŰƚƣƖƨĦƣŔŸŰЯШůċŔŰƣĲŰċŰĦĲЯШŸƖШŸƣőĲƖШőŔŊő-risk activities, 
contractors bring the skills and knowledge necessary to execute complex projects. However, the presence of contractors 
on-site introduces additional safety risks that must be carefully managed. 

Ensuring contractor safety compliance is crucial for maintaining a safe work environment. Contractors may not be as 
familiar with the organization's safety protocols as regular employees, and their work often involves high-risk activities 
that can lead to severe accidents if not properly controlled. Therefore, it is the responsibility of the Safety Supervisor to 
ĲŰƚƨƖĲШƣőċƣШċũũШĦŸŰƣƖċĦƣŸƖƚШċĬőĲƖĲШƣŸШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШƚċŉĲƣǃШƚƣċŰĬċƖĬƚШŉƖŸůШƣőĲШůŸůĲŰƣШƣőĲǃШċƖƖŔƻĲШŸŰ-site until their 
work is complete. 

18.1. The Importance of Contractor Safety Compliance  

Contractors can pose unique safety challenges due to their temporary status and the specialized nature of their work. 
Unlike regular employees, contractors might be unfamiliar with the specific hazards of a site, and their focus on 
completing tasks quickly can sometimes lead to safety shortcuts. For these reasons, contractor safety compliance is 
critical to prevent accidents and ensure the overall safety of the workplace. 

Key Reasons for Contractor Safety Compliance:  

¶ Risk Management: Contractors often 
perform high-risk tasks, such as welding, 
electrical work, or handling hazardous 
materials. Ensuring that they comply with 
safety protocols is essential for preventing 
accidents that could result in injuries, 
fatalities, or significant property damage. 

¶ Legal and Regulatory Compliance:  
Organizations are legally responsible for the 
safety of all workers on-site, including 
contractors. Failure to ensure contractor 
compliance with safety regulations can lead 
to legal liabilities, fines, and damage to the 
ŸƖŊċŰŔǍċƣŔŸŰќƚШƖĲƓƨƣċƣŔŸŰЮ 

¶ Protecting Organizational Assets:  
Accidents involving contractors can lead to 
significant financial losses due to equipment 

damage, project delays, and increased 
insurance premiums. Ensuring contractor 
safety compliance helps protect the 
ŸƖŊċŰŔǍċƣŔŸŰќƚШ ċƚƚĲƣƚШ ċŰĬШ ůċŔŰƣċŔŰƚШ ƣőĲШ
continuity of operations. 

¶ Maintaining Safety Culture:  A positive 
safety culture extends to all individuals on-
site, including contractors. By enforcing 
safety compliance among contractors, the 
organization reinforces its commitment to 
safety and ensures that all workers uphold 
the same high standards. 

Example:  In a petrochemical plant, contractors are 
hired to perform maintenance on high-pressure 
equipment. Ensuring that these contractors follow 
safety protocols, such as lockout/tagout procedures, 
is crucial to prevent catastrophic accidents that could 
result in explosions or toxic chemical releases.

18.2. Steps for Ensuring Contractor Safety Compliance  
The process of ensuring contractor safety compliance 
involves several key steps, from pre-qualification and 
training to ongoing monitoring and post-project 
evaluations. These steps are designed to integrate 
ĦŸŰƣƖċĦƣŸƖƚШŔŰƣŸШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШƚċŉĲƣǃШĦƨũƣƨƖe and 
ensure that they work safely throughout their time on-
site. 

 

Pre-Qualification and Vetting of Contractors  

Before selecting a contractor, it is essential to 
conduct a thorough pre-qualification process to 
assess their safety performance and capabilities. This 
step ensures that only contractors with a strong safety 
record and the necessary expertise are allowed to 
work on-site. 

Key Components of Pre-Qualification:  

¶ Safety Record: ÅĲƻŔĲƽШƣőĲШĦŸŰƣƖċĦƣŸƖќƚШƓċƚƣШ
safety performance, including their injury 
rates, safety violations, and any past 
incidents. A history of poor safety 
performance should be a red flag and may 
disqualify the contractor from consideration. 

¶ Safety Policies and Procedures:  Evaluate 
ƣőĲШ ĦŸŰƣƖċĦƣŸƖќƚШ ƚċŉĲƣǃШ ƓŸũŔĦŔĲƚШ ċŰĬШ



procedures to ensure they align with the 
ŸƖŊċŰŔǍċƣŔŸŰќƚШ ƚƣċŰĬċƖĬƚЮШ ÑőŔƚШ ŔŰĦũƨĬĲƚШ
reviewing their approach to risk 
management, emergency response, and the 
use of personal protective equipment (PPE). 

¶ Training and Certification:  Verify that the 
ĦŸŰƣƖċĦƣŸƖќƚШĲůƓũŸǃĲĲƚШőċƻĲШƖĲĦĲŔƻĲĬШƣőĲШ
necessary training and certifications for the 
tasks they will perform. This includes 
specialized training for high-risk activities, 
such as working at heights, confined space 
entry, or handling hazardous materials. 

¶ References and Reputation:  Obtain 
references from other organizations that 
have worked with the contractor. A 
contractor with a good reputation for safety 
is more likely to perform safely on your site 
as well. 

Example:  Before hiring a contractor for electrical 
work in a chemical plant, the Safety Supervisor 
ƖĲƻŔĲƽƚШƣőĲШĦŸŰƣƖċĦƣŸƖќƚШƚċŉĲƣǃШƖĲĦŸƖĬЯШĲŰƚƨƖŔŰŊШƣőĲǃШ
have experience with similar high-risk environments 
and that their workers are certified in electrical safety 
practices. 

Conducting Safety Orientations  

Once a contractor is selected, the next step is to 
conduct a comprehensive safety orientation before 
they begin work. This orientation introduces the 
ĦŸŰƣƖċĦƣŸƖШ ƣŸШ ƣőĲШ ŸƖŊċŰŔǍċƣŔŸŰќƚШ ƚƓĲĦŔŉŔĦШ ƚċŉĲƣǃШ
protocols, site-specific hazards, and emergency 
procedures. 

Components of a Safety Orientation:  

¶ Introduction to Site -Specific Hazards:  
Provide contractors with a detailed overview 
of the hazards present on-site, including 
chemical, physical, and environmental risks. 
This helps contractors understand the 
specific dangers they may encounter and 
how to mitigate them. 

¶ Review of Safety Policies and Procedures:  
Ensure that contractors are familiar with the 
ŸƖŊċŰŔǍċƣŔŸŰќƚШƚċŉĲƣǃШƓŸũŔĦŔĲƚЯШŔŰĦũƨĬŔŰŊШƣőĲШ
use of PPE, lockout/tagout procedures, 
permit-to-work systems, and other critical 
safety protocols. 

¶ Emergency Procedures:  Educate 
contractors on the emergency procedures 
for the site, including evacuation routes, 
alarm systems, and the location of 
emergency equipment such as fire 
extinguishers and first-aid kits. 

¶ Safety Communication Channels:  
Establish clear communication channels 

between the contractor and the 
ŸƖŊċŰŔǍċƣŔŸŰќƚШ ƚċŉĲƣǃШ ƣĲċůЮШ 9ŸŰƣƖċĦƣŸƖƚШ
should know who to contact in case of a 
safety concern or emergency. 

Example:  Before starting a welding job in a refinery, a 
contractor undergoes a safety orientation that 
ŔŰĦũƨĬĲƚШ ċШ ĬĲƣċŔũĲĬШ ĲǂƓũċŰċƣŔŸŰШ ŸŉШ ƣőĲШ ƖĲŉŔŰĲƖǃќƚШ
flammable materials, the locations of fire 
suppression systems, and the required PPE for hot 
work. 

Monitoring Contractor Compliance During Work  

Ongoing monitoring is essential to ensure that 
contractors adhere to safety protocols throughout 
their time on-site. This involves regular inspections, 
audits, and interactions with contractors to identify 
and address any safety issues promptly. 

Strategies for Monitoring Compliance:  

¶ Regular Inspections:  Conduct routine 
ŔŰƚƓĲĦƣŔŸŰƚШŸŉШƣőĲШĦŸŰƣƖċĦƣŸƖќƚШƽŸƖťШċƖĲċШƣŸШ
ensure compliance with safety protocols. 
Look for issues such as improper use of PPE, 
unsafe work practices, or failure to follow 
established procedures. 

¶ Safety Audits:  Perform safety audits to 
ċƚƚĲƚƚШƣőĲШĦŸŰƣƖċĦƣŸƖќƚШċĬőĲƖĲŰĦĲШƣŸШƚċŉĲƣǃШ
standards. Audits should evaluate the 
effectiveness of safety measures, the use of 
ƚċŉĲƣǃШ ĲƕƨŔƓůĲŰƣЯШ ċŰĬШ ƣőĲШ ĦŸŰƣƖċĦƣŸƖќƚШ
overall safety performance. 

¶ Incident Reporting and Response:  Ensure 
that contractors report any incidents, near-
misses, or unsafe conditions immediately. 
The Safety Supervisor should investigate 
these reports and take corrective actions to 
prevent future occurrences. 

¶ Continuous Communication:  Maintain 
open lines of communication with the 
ĦŸŰƣƖċĦƣŸƖќƚШƚċŉĲƣǃШƖĲƓƖĲƚĲŰƣċƣŔƻĲЮШÅĲŊƨũċƖШ
check-ins and safety meetings help reinforce 
the importance of safety and address any 
concerns in real-time. 

Example: During a high-risk demolition project, the 
Safety Supervisor conducts daily inspections of the 
ĦŸŰƣƖċĦƣŸƖќƚШ ƽŸƖťШ ċƖĲċЯШ ĲŰƚƨƖŔŰŊШ ƣőċƣШ ċũũШ ƚċŉĲƣǃШ
barriers are in place, workers are using fall protection, 
and debris is being managed safely. 

Post-Project Evaluation and Feedback  

After the contractor has completed their work, it is 
important to conduct a post-project evaluation to 
assess their safety performance and identify any 
areas for improvement. This evaluation provides 
valuable feedback for both the contractor and the 
organization. 



Components of a Post -Project Evaluation:  

¶ Review of Safety Performance:  Analyse the 
ĦŸŰƣƖċĦƣŸƖќƚШƚċŉĲƣǃШƓĲƖŉŸƖůċŰĦĲШĬƨƖŔŰŊШƣőĲШ
project, including any incidents, near-
misses, or safety violations. Assess whether 
the contractor adhered to the agreed-upon 
safety protocols and standards. 

¶ Lessons Learned: Identify any lessons 
learned from the project that can be applied 
to future work. This might include 
improvements in communication, changes 
to safety procedures, or the need for 
additional training. 

¶ Contractor Feedback:  Solicit feedback 
from the contractor on the safety processes 

and procedures they encountered. This can 
provide insights into potential areas for 
ŔůƓƖŸƻĲůĲŰƣШ ŔŰШ ƣőĲШ ŸƖŊċŰŔǍċƣŔŸŰќƚШ ƚċŉĲƣǃШ
management. 

¶ Documentation:  Document the 
ĦŸŰƣƖċĦƣŸƖќƚШ ƚċŉĲƣǃШ ƓĲƖŉŸƖůċŰĦĲШ ċŰĬШ ċŰǃШ
issues that arose during the project. This 
information can be used in future pre-
qualification processes to select contractors 
with a proven track record of safety 
compliance. 

Example:  After a major construction project, the 
Safety Supervisor conducts a post-project evaluation, 
ƖĲƻŔĲƽŔŰŊШƣőĲШĦŸŰƣƖċĦƣŸƖќƚШƚċŉĲƣǃШƖĲĦŸƖĬƚЯШĬŔƚĦƨƚƚŔŰŊШ
lessons learned with the project team, and 
documenting the findings for future reference.

18.3. Challenges in Ensuring Contractor Safety Compliance  
While the steps outlined above are critical for 
ensuring contractor safety compliance, there are 
several challenges that organizations may encounter. 
These challenges require careful management to 
ensure that safety standards are maintained at all 
times. 

Varied Safety Cultures  

¶ Contractors may come from organizations 
with different safety cultures, which can lead 
to inconsistencies in how safety is perceived 
and practiced on-site. Ensuring that all 
ĦŸŰƣƖċĦƣŸƖƚШ ċũŔŊŰШ ƽŔƣőШ ƣőĲШ ŸƖŊċŰŔǍċƣŔŸŰќƚШ
safety culture is a significant challenge. 

¶ Strategy:  Conduct a thorough safety 
orientation that emphasizes the 
ŸƖŊċŰŔǍċƣŔŸŰќƚШ ƚċŉĲƣǃШ ĦƨũƣƨƖĲШ ċŰĬШ
expectations. Reinforce these messages 
ƣőƖŸƨŊőŸƨƣШ ƣőĲШ ĦŸŰƣƖċĦƣŸƖќƚШ ƣŔůĲШ ŸŰ-site 
through regular communication and 
monitoring. 

¶ Example:  A contractor used to a more 
relaxed safety culture may initially resist 
strict PPE requirements. The Safety 
Supervisor can address this by clearly 
explaining the rationale behind the PPE 
policies and monitoring compliance closely. 

Language and Communication Barriers  

¶ In some cases, contractors may speak 
different languages or have varying levels of 
literacy, which can create communication 
barriers and increase the risk of 

misunderstandings regarding safety 
protocols.  

¶ Strategy:  Provide safety materials, signage, 
and training in multiple languages to 
accommodate non-native speakers. Use 
visual aids, demonstrations, and hands-on 
training to ensure that all contractors 
understand safety procedures. 

¶ Example:  On a construction site with a 
diverse workforce, the Safety Supervisor 
provides safety training in both English and 
Spanish and uses pictograms on safety signs 
to ensure that all workers understand the 
hazards. 

Time Constraints and Pressure to Complete Work  

¶ Contractors are often under pressure to 
complete their work quickly, which can lead 
to shortcuts and safety violations. Balancing 
the need for timely project completion with 
safety compliance is a common challenge. 

¶ Strategy:  Emphasize that safety takes 
precedence over speed and that rushing 
through tasks can lead to accidents and 
delays. Monitor work closely and enforce 
safety standards even when time constraints 
are tight. 

Example:  During a tight project deadline, the Safety 
Supervisor notices a contractor skipping safety 
checks to save time. The Supervisor intervenes, 
reinforcing the importance of following safety 
protocols and explaining the potential consequences 
of shortcuts.

  



18.4. Case Studies: Contractor Safety Compliance in Action  
To illustrate the importance of contractor safety 
compliance and how it can be effectively managed, 
this section presents real-world case studies from 
various industries. 

Case Study 1: Ensuring Safety Compliance in a 
Chemical Plant  

Background:  A chemical plant hired a contractor to 
perform maintenance on high-pressure equipment. 
The work involved significant risks, including the 
potential for chemical exposure and explosions. 

Steps Taken: 

¶ The Safety Supervisor conducted a rigorous 
pre-qualification process, selecting a 
contractor with a strong safety record in 
similar environments. 

¶ 7ĲŉŸƖĲШ ƚƣċƖƣŔŰŊШ ƽŸƖťЯШ ƣőĲШ ĦŸŰƣƖċĦƣŸƖќƚШ
employees underwent a detailed safety 
orientation covering site-specific hazards 
and emergency procedures. 

¶ Throughout the project, the Safety 
Supervisor conducted daily inspections and 
safety audits to ensure compliance with 
safety protocols. 

¶ After the project, a post-project evaluation 
identified successful strategies and areas for 
improvement. 

Outcome:  The project was completed without any 
safety incidents, demonstrating the effectiveness of 
ƣőĲШ ĦŸŰƣƖċĦƣŸƖќƚШ ƚċŉĲƣǃШ ĦŸůƓũŔċŰĦĲЮШ ÑőĲШ ĦőĲůŔĦċũШ
ƓũċŰƣШ ċĬŸƓƣĲĬШ ƚĲƻĲƖċũШ ŸŉШ ƣőĲШ ĦŸŰƣƖċĦƣŸƖќƚШ ĤĲƚƣШ
practices for future projects. 

Case Study 2: Managing Contractor Safety on a 
Construction Site  

Background:  A construction company hired multiple 
contractors to work on a large commercial building 
project. The contractors were responsible for tasks 
such as electrical wiring, plumbing, and HVAC 
installation.  

Steps Taken: 

¶ The Safety Supervisor organized a 
comprehensive safety orientation for all 
ĦŸŰƣƖċĦƣŸƖƚЯШĲůƓőċƚŔǍŔŰŊШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШ
safety culture and protocols. 

¶ Regular safety meetings were held with 
contractor supervisors to discuss progress, 
address safety concerns, and reinforce 
safety expectations. 

¶ The Safety Supervisor conducted spot 
checks and audits to monitor compliance 
with safety standards, particularly in high-
risk areas such as scaffolding and electrical 
work. 

¶ After the project, the Safety Supervisor 
conducted a review with each contractor to 
assess their safety performance and gather 
feedback. 

Outcome:  The construction project was completed 
with a strong safety record, and the contractors 
ċƓƓƖĲĦŔċƣĲĬШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШƓƖŸċĦƣŔƻĲШċƓƓƖŸċĦőШƣŸШ
safety. The lessons learned were used to refine safety 
practices for future projects.

18.5. Summary and Review Questions  
Ensuring contractor safety compliance is a critical 
responsibility for Safety Supervisors. By following a 
structured process that includes pre-qualification, 
safety orientations, ongoing monitoring, and post-
project evaluations, organizations can effectively 
manage the risks associated with contractors and 
maintain a safe work environment. 

Review Questions:  

1. Why is contractor safety compliance important, 
and what are the potential risks of non-
compliance? 

2. Describe the key components of the pre-
qualification process for contractors. 

3. What should be included in a safety orientation 
for contractors before they begin work? 

4. How can ongoing monitoring help ensure that 
contractors adhere to safety protocols during 
their work? 

5. What challenges might arise in ensuring 
contractor safety compliance, and how can they 
be addressed? 

Understanding the roles of the occupier, controller of 
premises, contractors, and the safety committee is 
essential for maintaining a safe and compliant 
workplace. Each role has specific responsibilities that 
contribute to the overall safety framework, from 
strategic oversight by the occupier to the day-to-day 
implementation of safety practices by the controller 
of premises and contractors. The work permit system 
ensures that contractor activities are managed safely, 
while the safety committee fosters a collaborative 
approach to safety management, driving continuous 
improvement and promoting a culture of safety 
throughout the organization. 



Summery and Review Question:  

The roles of management, safety officers, and safety 
engineers are critical in ensuring a safe work 
environment by setting policies, monitoring hazards, 
and enforcing safety practices. Process safety 
standards, such as OSHA, QRA, LOPA, SIL, FERA, and 
EERA, guide risk management in high-risk settings. 
The occupier and controller of premises ensure 
compliance, while contractors play a crucial role in 
safety, requiring proper selection, training, and safety 
management, including safety meetings, inspections, 
and permit-to-work systems. 

1. What is management's role in workplace safety? 

2. How do process safety concepts like OSHA and 
QRA support safety management? 

3. What responsibilities do the occupier and 
controller of premises have for safety? 

4. Why is contractor safety important, and what are 
key requirements? 

5. What elements are crucial in contractor safety 
management?

  



19. The Plan-Do-Check-Act (PDCA) Cycle in Safety Management 
Systems 

The Plan-Do-Check-Act (PDCA) cycle, also known as the Deming Cycle, is a fundamental framework for continuous 
improvement in safety management systems. This cyclical model is essential for organizations aiming to enhance their 
safety performance, systematically manage risks, and ensure compliance with safety regulations. In this chapter, we will 
explore the requirement of the PDCA cycle in safety management systems and analyse the "Plan" and "Do" stages, 
followed by the "Check" and "Act" stages. 

 

The Requirement of the PDCA Cycle in Safety Management Systems 

The PDCA cycle is integral to the development and maintenance of an effective safety management system. It provides a 
structured approach to problem-solving and process improvement, ensuring that safety initiatives are carefully planned, 
implemented, monitored, and refined over time. 

Key Reasons for Implementing the PDCA Cycle in Safety Management: 

¶ Continuous Improvement: The PDCA cycle fosters a culture of continuous improvement, where safety practices 
are regularly evaluated and enhanced based on feedback and performance data. 

¶ Systematic Risk Management: The PDCA cycle ensures that risks are identified, assessed, and controlled in a 
systematic manner. This reduces the likelihood of incidents and enhances overall safety performance. 

¶ Regulatory Compliance: Many safety standards and regulations, such as ISO 45001, are based on the PDCA 
cycle. Implementing this cycle helps organizations comply with these standards and demonstrate their 
commitment to safety. 



¶ Employee Engagement: The PDCA cycle encourages active participation from employees at all levels, fostering 
a sense of ownership and accountability for safety within the organization. 

19.1. The "Plan" and "Do" Stages of the PDCA Cycle 
The first two stages of the PDCA cycle, "Plan" and 
"Do," are critical for laying the groundwork for safety 
initiatives and implementing them effectively. 

The "Plan" Stage: 

The "Plan" stage involves identifying safety objectives, 
assessing risks, and developing a detailed plan to 
achieve the desired safety outcomes. This stage is 
crucial for setting the foundation for all subsequent 
actions. 

Key Activities in the "Plan" Stage:  

¶ Risk Assessment and Hazard Identification: 
Identify potential hazards and assess the 
risks associated with them. This involves 
using various tools and techniques such as 
HAZOP (Hazard and Operability Study), 
FMEA (Failure Modes and Effects Analysis), 
and QRA (Quantitative Risk Assessment). 

¶ Setting Safety Objectives: Establish clear, 
measurable safety objectives that align with 
ƣőĲШ ŸƖŊċŰŔǍċƣŔŸŰќƚШ ŸƻĲƖċũũШ ŊŸċũƚЮШ ÑőĲƚĲШ
objectives should be Specific, Measurable, 
Achievable, Relevant, and Time-bound 
(SMART). 

¶ Developing Safety Policies and Procedures: 
Create or update safety policies and 
procedures that outline how safety 
objectives will be achieved. This includes 
defining roles and responsibilities, 
establishing safety protocols, and setting 
performance targets. 

¶ Resource Allocation: Determine the 
resources needed to implement the safety 
plan, including personnel, training, 
equipment, and financial resources. Ensure 
that these resources are allocated 
effectively to support the planned activities. 

¶ Training and Awareness: Plan and develop 
training programs to ensure that all 
employees understand the safety objectives, 

procedures, and their roles in achieving 
them. This includes safety inductions, 
refresher courses, and specialized training 
for high-risk tasks. 

The "Do" Stage: 

The "Do" stage involves executing the safety plan 
developed in the "Plan" stage. This is where the 
strategies and actions are put into practice to achieve 
the safety objectives. 

Key Activities in the "Do" Stage:  

¶ Implementation of Safety Procedures: 
Execute the safety procedures and protocols 
as outlined in the safety plan. This includes 
ensuring that all safety measures, such as 
the use of personal protective equipment 
(PPE), are followed. 

¶ Training and Competence Building: Conduct 
the planned training sessions to build 
competence among employees. Ensure that 
they are adequately trained to perform their 
tasks safely and are aware of the risks and 
how to mitigate them. 

¶ Communication and Engagement: Foster 
open communication about safety practices 
and encourage employee engagement in 
safety activities. This can include safety 
briefings, toolbox talks, and safety meetings. 

¶ Monitoring and Supervision: Continuously 
monitor the implementation of safety 
procedures to ensure compliance and 
effectiveness. Supervisors and safety 
officers play a critical role in overseeing the 
execution of the safety plan. 

¶ Incident Response and Reporting: Establish 
and follow procedures for responding to and 
reporting safety incidents, near-misses, and 
hazards. This ensures that any issues are 
addressed promptly and that lessons are 
learned for future improvement.

 

  



19.2. The "Check" and "Act" Stages of the PDCA Cycle 
The "Check" and "Act" stages are essential for 
evaluating the effectiveness of the safety initiatives 
implemented during the "Do" stage and for making 
necessary adjustments to improve safety 
performance. 

The "Check" Stage: 

The "Check" stage involves evaluating the results of 
the safety initiatives and comparing them against the 
safety objectives set in the "Plan" stage. This stage is 
crucial for identifying areas of success as well as 
opportunities for improvement. 

Key Activities in the "Check" Stage:  

¶ Performance Monitoring: Collect and 
analyse data related to safety performance, 
such as incident rates, safety audits, and 
inspection results. This helps in assessing 
whether the safety objectives are being met. 

¶ Internal Audits:  Conduct internal audits of 
the safety management system to ensure 
that it is being implemented as planned and 
that it remains effective. Audits help identify 
gaps in compliance and areas where 
improvements are needed. 

¶ Employee Feedback:  Gather feedback from 
employees regarding the effectiveness of the 
safety initiatives. This can be done through 
surveys, interviews, or safety committee 
meetings. Employee input is valuable for 
understanding the practical challenges and 
successes of the safety program. 

¶ Incident Investigation:  Investigate any 
incidents or near-misses that occurred 
during the "Do" stage. Determine the root 
causes and assess whether the 
implemented safety measures were 
sufficient to prevent such incidents. 

Compliance Review:  Ensure that all safety activities 
comply with relevant safety regulations and 
standards. This review helps in identifying any areas 
where the organization may be at risk of non-
compliance. 

The "Act" Stage: 

The "Act" stage involves making decisions and 
implementing changes based on the findings from the 

"Check" stage. The goal is to refine the safety 
management system and address any issues 
identified during the evaluation. 

Key Activities in the "Act" Stage:  

¶ Corrective Actions: Implement corrective 
actions to address any deficiencies 
identified during the "Check" stage. This may 
involve revising safety procedures, 
enhancing training programs, or improving 
communication channels. 

¶ Continuous Improvement:  Use the insights 
gained from the "Check" stage to drive 
continuous improvement in the safety 
management system. This includes setting 
new safety objectives, updating risk 
assessments, and refining safety policies. 

¶ Sharing Lessons Learned: Communicate 
the lessons learned from the "Check" stage 
across the organization. This helps in 
spreading best practices and preventing the 
recurrence of incidents. 

¶ Updating Safety Plans:  Based on the 
outcomes of the "Act" stage, update the 
safety plan to reflect any changes in 
objectives, procedures, or resource 
allocation. This ensures that the safety 
management system evolves in response to 
new challenges and opportunities. 

¶ Recognition and Reinforcement:  
Recognize and reward employees and teams 
who have contributed to improving safety 
performance. Reinforcement of positive 
behaviour helps in sustaining a strong safety 
culture.  

The Plan-Do-Check-Act (PDCA) cycle is a powerful 
tool for managing and improving safety within an 
organization. By systematically planning safety 
initiatives, implementing them effectively, evaluating 
their success, and making necessary adjustments, 
organizations can create a dynamic safety 
management system that continuously evolves to 
meet changing needs and challenges. The PDCA cycle 
not only helps in achieving compliance with safety 
regulations but also fosters a culture of continuous 
improvement, where safety is an integral part of every 
ċƚƓĲĦƣШŸŉШƣőĲШŸƖŊċŰŔǍċƣŔŸŰќƚШŸƓĲƖċƣŔŸŰƚЮ

 

  



19.3. The Plan-Do-Check-Act (PDCA) Cycle in Safety Management Systems 

Training is a cornerstone of workplace safety, ensuring that all employees are equipped with the knowledge and skills 
necessary to perform their tasks safely. Effective training programs not only help prevent accidents and injuries but 
also contribute to the development of a strong safety culture within an organization. This chapter discusses the need 
for training, the essential contents of induction training, the role of competent persons at the workplace, and how to 
effectively conduct a "Toolbox Talk" and "Induction Training." 

The Need for Training in the Workplace 

Training is essential for several reasons, all of 
which contribute to the overall safety and 
efficiency of the workplace: 

¶ Risk Awareness:  Training helps employees 
understand the specific risks associated 
with their tasks and how to manage them 
effectively. It ensures that everyone is aware 
of potential hazards and the importance of 
following safety procedures.  

¶ Legal Compliance:  Many safety regulations 
and standards require employers to provide 
adequate training to their employees. Failure 
to comply can result in legal penalties and 
increased liability in the event of an accident. 

¶ Skill Development:  Training ensures that 
employees have the necessary skills to 
perform their jobs safely and efficiently. This 
includes the correct use of equipment, 
handling of hazardous materials, and 
responding to emergencies. 

¶ Consistency in Safety Practices:  Regular 
training promotes consistency in how safety 
procedures are followed across the 
organization. This reduces the likelihood of 
incidents caused by human error or 
misunderstandings. 

¶ Employee Engagement: Training programs 
engage employees in safety practices, 
making them active participants in 
maintaining a safe work environment. This 
fosters a culture of safety where everyone 
takes responsibility for their own safety and 
that of others. 

 

Contents of Induction Training  

Induction training is the first training that new 
employees receive when they join an 
organization. It introduces them to the 
workplace, the specific risks associated with 
their role, and the safety practices they must 
follow. 

Key Elements of Induction Training:  

¶ Introduction to the Organization: Provide an 
overview of the organization, its mission, 
values, and commitment to safety. Explain 
the organizational structure and the roles of 
key personnel, including safety officers and 
supervisors. 

¶ Health and Safety Policy: Introduce the 
ĦŸůƓċŰǃќƚШ őĲċũƣőШ ċŰĬШ ƚċŉĲƣǃШ ƓŸũŔĦǃЯШ
including the general statement of intent, 
safety objectives, and the responsibilities of 
employees at all levels. 

¶ Workplace Hazards: Identify the specific 
hazards associated with the workplace and 
the tasks that the employee will be 
performing. This may include hazards 
related to machinery, hazardous 
substances, working at heights, or confined 
spaces. 

¶ Emergency Procedures: Explain the 
emergency procedures, including 
evacuation routes, assembly points, and the 
use of fire extinguishers and other 
emergency equipment. Ensure that 
employees know how to respond in the event 
of an emergency. 

¶ Use of Personal Protective Equipment (PPE): 
Provide instruction on the correct use of PPE, 
including when and how it should be used, 
how to maintain it, and the importance of 
using it consistently. 

¶ Reporting Procedures: Explain the 
procedures for reporting hazards, incidents, 
and near misses. Ensure that employees 
know who to report to and how to raise safety 
concerns. 

¶ Roles and Responsibilities: Clarify the roles 
and responsibilities of employees in 
maintaining a safe workplace, including their 
duty to follow safety procedures, participate 
in training, and report unsafe conditions. 



¶ Site-Specific Safety Rules: Introduce any 
site-specific safety rules, such as restricted 
areas, safe zones, and prohibited activities. 
Make sure that employees understand the 
importance of adhering to these rules. 

¶ Health and Well-being: Provide information 
on the importance of maintaining health and 
well-being at work, including the 
management of stress, ergonomics, and the 
availability of health services. 

Conducting Induction Training  

Induction training is a more formal and 
comprehensive training session that introduces 
new employees to the workplace and its safety 
requirements. It is typically conducted in a 
classroom setting or as part of an onboarding 
program. 

Steps to Conduct Induction Training:  

¶ Prepare the Training Materials: Develop 
training materials that cover all the key 
elements of induction training, including 
presentations, handouts, and videos. Ensure 
that the content is up to date and relevant to 
the specific workplace. 

¶ Deliver the Training: Conduct the training 
session in a structured manner, covering 

each topic in detail. Use a variety of teaching 
methods, such as lectures, discussions, and 
practical demonstrations, to engage 
participants.  

¶ Assess Understanding: Use quizzes, group 
discussions, or practical exercises to assess 
ƓċƖƣŔĦŔƓċŰƣƚќШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШƣőĲШůċƣĲƖŔċũЮШ
Address any questions or concerns they may 
have. 

¶ Provide Documentation: Give participants 
copies of the health and safety policy, 
emergency procedures, and any other 
relevant documents. Ensure they know 
where to find additional information if 
needed. 

¶ Obtain Acknowledgment: Have participants 
sign a form acknowledging that they have 
received and understood the induction 
training. This is important for compliance 
and record-keeping purposes. 

¶ Follow-Up and Support: After the induction 
training, provide ongoing support to new 
employees as they apply what they have 
learned. Assign a mentor or supervisor to 
assist them as they become familiar with the 
workplace.

19.4. Competent Persons at the Workplace  
A competent person is someone who has the 
necessary knowledge, experience, and authority 
to identify hazards and take appropriate action to 
mitigate risks. The role of competent persons is 
critical in ensuring that safety practices are 
effectively implemented and maintained. 

Characteristics of a Competent Person:  

¶ Knowledge: A competent person has a 
thorough understanding of the specific 
hazards associated with the work they are 
overseeing. This includes knowledge of 
relevant safety regulations, industry 
standards, and best practices. 

¶ Experience: Experience is key to 
competence. A competent person has 
practical experience in managing the types 
of hazards present in the workplace and has 
demonstrated the ability to apply their 
knowledge effectively. 

¶ Authority: A competent person must have 
the authority to take corrective actions when 
necessary. This includes stopping work if a 
serious hazard is identified and making 
decisions about how to mitigate risks. 

¶ Continuous Learning: A competent person 
engages in continuous learning to keep their 
knowledge up to date with the latest safety 
practices and regulatory changes. 

Roles of Competent Persons:  

¶ Conducting Risk Assessments: Competent 
persons are responsible for conducting risk 
assessments to identify hazards and 
determine appropriate control measures. 

¶ Supervising High-Risk Activities: They 
oversee high-risk activities to ensure that 
safety procedures are followed and that risks 
are adequately managed. 

¶ Training and Mentoring: Competent persons 
often play a role in training and mentoring 
other employees, sharing their knowledge 
and experience to improve overall safety 
performance. 

¶ Incident Investigation: They may be involved in 
investigating incidents and near-misses to 
determine root causes and recommend corrective 
actions.



19.5. Conducting a Toolbox Talk 
A Toolbox Talk is an informal safety meeting that 
focuses on specific safety issues relevant to the 
tasks at hand. It is typically conducted at the 
worksite and is designed to be brief, interactive, 
and focused on a single topic. 

Steps to Conduct a Toolbox Talk: 

¶ Select a Relevant Topic: Choose a topic that 
is relevant to the work being performed. This 
could be related to recent incidents, 
upcoming tasks, seasonal hazards, or 
changes in procedures. 

¶ Prepare the Talk: Prepare a brief outline of 
the key points you want to cover. Keep the 
content focused and practical, using real-life 
examples to illustrate the points. 

¶ Engage the Participants: Start the talk by 
explaining the importance of the topic and 
how it relates to the work being done. 
Encourage participants to ask questions, 
share experiences, and discuss how they 
can apply the information. 

¶ Demonstrate Safety Practices: If applicable, 
demonstrate the correct way to perform a 
task or use safety equipment. Visual aids or 
hands-on demonstrations can be very 
effective. 

¶ Reinforce Key Messages: Summarize the key 
points at the end of the talk, reinforcing the 
importance of following safety procedures 
and being vigilant about hazards. 

¶ Follow Up: After the talk, monitor the 
worksite to ensure that the information 
provided is being applied. Provide additional 
guidance if necessary. 

Training, particularly induction training and 
toolbox talks, plays a vital role in maintaining a 
safe workplace. Ensuring that employees are 
well-informed, competent, and engaged in safety 
practices is key to preventing accidents and 
creating a culture of safety. By providing 
comprehensive training and fostering a proactive 
approach to safety, organizations can protect 
their workers, comply with legal requirements, 
and enhance overall productivity.

  



20. Gas testing using LEL sensor, O2 sensor, H2S sensor, CO Sensor 
Gas testing is essential in various industrial settings to ensure worker safety by detecting hazardous gases. Different 
sensors are used to measure specific gases, and each sensor has its role in ensuring a safe working environment. The 
most common gases tested in industrial environments include LEL (Lower Explosive Limit), Oxygen (O2), Hydrogen 
Sulphide (H2S), and Carbon Monoxide (CO). 

 

20.1. LEL Sensor (Lower Explosive Limit)  

Purpose:  Measures the concentration of combustible gases or vapours in the air, ensuring they are below the explosive 
range. 

Key Points: 

¶ LEL indicates the minimum concentration of 
gas in air that can ignite. 

¶ LEL sensors help in monitoring environments 
where flammable gases (e.g., methane, 
propane) are present. 

¶ Safety Threshold: A common alarm is set at 
10-20% of the LEL to alert workers before gas 
levels become dangerous. 

¶ These sensors are essential in confined 
spaces, areas with high risk of explosions, 
and oil/gas industries.

20.2. §ЋШÉĲŰƚŸƖШы§ǂǃŊĲŰШÉĲŰƚŸƖь 

Purpose:  Measures the concentration of oxygen in the air to ensure it is within safe limits. 

Key Points: 

¶ Normal oxygen concentration is around 21%. 
A level below 19.5% can cause breathing 
problems or unconsciousness, while levels 
above 23.5% may increase fire risks.  

¶ O2 sensors help detect oxygen-deficient or 
oxygen-enriched environments. 

¶ Common applications: Confined spaces, 
areas with heavy equipment, or where gas 
displacements can occur. 

¶ Alarms typically set at low (19.5%) and high 
(23.5%) oxygen levels to warn of hazardous 
conditions.

 

20.3. cЋÉШÉĲŰƚŸƖШыcǃĬƖŸŊĲŰШÉƨũƓőŔĬĲШÉĲŰƚŸƖь 

Purpose:  Detects the presence of hydrogen sulphide gas, a toxic and potentially deadly gas, often found in industrial 
environments like oil and gas fields. 

Key Points:  

¶ H2S has a strong odour of rotten eggs at low 
concentrations but can be deadly at higher 
levels.  

¶ Exposure to 10 ppm (parts per million) or 
more can cause eye irritation, nausea, and 
headaches.  

¶ Safety Levels: OSHA sets a permissible 
exposure limit (PEL) at 10 ppm for H2S. 



¶ Alarms are usually set at 10 ppm for short-
term exposure and 50 ppm for immediate 
danger. 

¶ Common in petrochemical, wastewater, and 
mining industries. 

 

20.4. CO Sensor (Carbon Monoxide Sensor) 

Purpose:  Detects the presence of carbon monoxide, a colourless, odourless, and highly toxic gas produced by 
incomplete combustion.  

Key Points:  

¶ CO can cause poisoning at concentrations 
as low as 35 ppm, leading to dizziness, 
confusion, and even death at higher levels. 

¶ CO sensors are vital in areas with fuel-
burning equipment, engines, or where 
combustion is involved.  

¶ Safety Limits: OSHA PEL for CO is 50 ppm 
over an 8-hour workday. 

¶ Alarms are set at low (25 ppm) and high (100 
ppm) concentrations to prevent toxic 
exposure. 

¶ Common in industrial facilities, homes with 
gas appliances, and vehicle exhaust 
systems. 

General Steps for Gas Testing Using These 
Sensors 

¶ Calibrate the Sensors: Before using any gas 
detection equipment, sensors must be 
calibrated to ensure accurate readings. 

¶ Set Alarms: Configure alarms for the safe 
threshold levels of each gas (LEL, O2, H2S, 
CO). 

¶ Perform Gas Testing: In areas of potential 
risk, use handheld gas detectors to check for 
dangerous gas levels. 

¶ Monitor Continuously: For ongoing safety, 
use continuous monitoring systems that 
keep track of gas concentrations in real-
time. 

¶ Respond to Alarms: If any sensor detects 
unsafe levels, evacuate the area and take 
corrective action as per safety protocols. 

Key Considerations for Using Gas Sensors 

¶ Proper Calibration: Always ensure sensors 
are calibrated according to the 
manufacturer's instructions for accurate 
readings. 

¶ Sensor Maintenance: Regular checks and 
maintenance of the sensors are crucial for 
long-term reliability. 

¶ Safety Protocols: Establish clear procedures 
for responding to gas leaks or hazardous 
concentrations. 

¶ Training: Personnel should be trained in how 
to use gas detectors properly and respond to 
hazardous gas readings. 

Case Study: 

Case Study 1: 

Industry Type:  Oil & Gas Refining 

What Happened:  

Two maintenance workers were exposed to high 
levels of hydrogen sulfide (H2S) in a confined 
space during routine cleaning. One worker died 
from H2S poisoning, and the other was severely 
injured before being rescued. 

Why It Happened:  

¶ No pre-entry atmospheric testing for H2S 
levels. 

¶ Inadequate ventilation in the confined 
space. 

¶ No proper personal protective equipment 
(PPE), such as gas monitors or respirators, 
was used. 

Learnings: 



¶ Always conduct atmospheric testing before 
entering confined spaces. 

¶ Ensure proper ventilation to prevent toxic gas 
accumulation.  

¶ PPE like gas detectors and respirators must 
be worn during entry. 

Action Plan:  

1. Pre-Entry Testing: Always test for H2S and 
other hazardous gases before entry.  

Timeline: Immediate. 

2. Install Continuous Monitoring: Use real -time 
gas detectors in confined spaces.  

Timeline: 1 Month. 

3. Mandatory PPE: Ensure workers wear H2S 
detectors and respirators.  

Timeline: Immediate. 

4. Confined Space Training: Provide regular 
training on safety procedures and emergency 
response.  

Timeline: 1 Month. 

5. Ventilation Improvements: Ensure proper 
ventilation systems are in place and 
functional.  

Timeline: Ongoing. 

Summery and Review question:  

The PDCA Cycle (Plan-Do-Check-Act) helps 
improve safety management by planning and 
implementing safety actions (Plan and Do), 
reviewing their effectiveness (Check), and 
making adjustments (Act). Safety training is 
essential to educate employees on hazards and 
procedures. Induction training introduces new 
employees to safety protocols, while Toolbox 
talks provide ongoing safety updates. Gas 
detection training with LEL, O2, H2S, and CO 
sensors ensures a safe working environment by 
monitoring hazardous gases. 

Review Questions 

1. What are the stages of the PDCA cycle in safety 
management? 

2. How do the Plan-Do and Check-Act stages differ 
in the PDCA cycle? 

3. What should induction training cover, and why is 
it important? 

4. What is the purpose of Toolbox talks in 
maintaining safety? 

5. How do gas sensors like LEL, O2, H2S, and CO 
ensure workplace safety?

   

  



21. Chapter 2: Fire Safety, firefighting equipment, and fire evacuation 
plan  

Overview of Fire Safety and Evacuation Planning 

21.1. Introduction  

This chapter provides a comprehensive guide on how to develop, implement, and maintain fire safety measures in the 
workplace. It covers the identification of fire hazards, understanding the fire triangle, differentiating between classes of 
fire and their appropriate extinguishing methods, planning and executing fire drills, and the use of personal protective 
equipment (PPE) during fire emergencies. By mastering these skills, Safety Supervisors and other safety professionals 
can play a crucial role in protecting lives and minimizing the impact of fires in the workplace. 

Glossary of Terms - Fire Safety 

¶ Air Oxygen Percentage т The proportion of 
oxygen in the air, typically around 21%, 
necessary for combustion. 

¶ Combustible Gases  т Gases that can catch 
fire and burn when exposed to a spark or heat 
source. 

¶ Combustible Liquids  т Liquids that can 
catch fire and burn but have a flash point 
above 37.8°C (100°F). 

¶ Conduction  т The transfer of heat through 
direct contact of materials. 

¶ Convection  т The transfer of heat through 
fluid (liquid or gas) movement. 

¶ Endothermic Reaction  т A chemical 
reaction that absorbs heat from its 
surroundings. 

¶ Exothermic Reaction  т A chemical reaction 
that releases heat to its surroundings. 

¶ Fire Accident  т An unintentional and 
uncontrolled event involving fire, often 
causing damage or injury. 

¶ Fire Door т A door that resists the passage of 
fire and smoke to protect escape routes. 

¶ Fire Extinguisher  т A portable device used to 
put out fires by discharging an extinguishing 
agent. 

¶ Fire Extinguishing Media т Substances used 
to extinguish fires, such as water, foam, dry 
powder, or carbon dioxide. 

¶ Fire Marshals  т Personnel responsible for 
overseeing fire safety and evacuation 
procedures during emergencies. 

¶ Fire Point т The minimum temperature at 
which a combustible liquid produces enough 
vapor to ignite and continue burning. 

¶ Fire Triangle т A model for understanding the 
three elements necessary for fire: heat, fuel, 
and oxygen. 

¶ Flash Point т The lowest temperature at 
which a liquid gives off enough vapor to form 
a flammable mixture with air. 

¶ Growth Stage of Fire т The second stage in 
fire development, where the fire begins to 
spread rapidly. 

¶ Incipient Stage of Fire  т The initial stage of 
fire when it is just starting and can be 
controlled easily. 

¶ Oxygen Control т The management of 
oxygen levels to prevent a fire from 
sustaining or spreading. 

¶ PASS Technique т The method for using a 
fire extinguisher: Pull, Aim, Squeeze, and 
Sweep. 

¶ Pressure Requirements in Fire Hydrants  т 
The pressure needed in a fire hydrant to 
ensure effective water flow during 
firefighting. 

¶ Radiation  т The transfer of heat through 
electromagnetic waves, without needing a 
medium. 

¶ Sprinklers  т Automatic fire suppression 
systems that release water when triggered by 
heat. 

¶ Self-Contained Breathing Apparatus 
(SCBA) т A device that provides breathable 
air in hazardous environments. 

¶ Smoke Detectors  т Devices that sense 
smoke and alert occupants to the presence 
of fire. 

¶ Sprinkler System  т A network of pipes and 
sprinklers that automatically releases water 
to extinguish fires. 



¶ Turnout Gear т Protective clothing worn by 
firefighters, including jackets, pants, gloves, 
and helmets. 

¶ Water Mist System  т A fire suppression 
system that uses fine mist to extinguish fires 
by cooling and oxygen displacement. 

¶ Wireless Fire Detection System  т A fire 
alarm system that uses wireless technology 
to detect and alert for fires. 

¶ Workplace Evacuation Plan  т A strategy for 
safely evacuating personnel in the event of 
an emergency such as a fire.

21.2. Understanding the Scope of Fire Safety and Evacuation  

The scope of fire safety and evacuation planning encompasses a wide range of activities, all aimed at preventing fires, 
mitigating their impact, and ensuring the safe evacuation of personnel. This section outlines the key areas of focus within 
this NOS, providing the foundation for effective fire safety management. 

Identification of Fire Hazards  

One of the primary responsibilities of a Safety 
Supervisor is to identify potential fire hazards within 
the workplace. Fire hazards can arise from various 
sources, including flammable materials, electrical 
equipment, and human error. By recognizing these 
hazards early, organizations can take proactive 
measures to eliminate or control them, reducing the 
likelihood of a fire breaking out. 

Types of Fire Hazards: 

¶ Flammable Liquids and Gases:  Substances 
such as gasoline, propane, and solvents are 
highly flammable and can ignite easily if not 
stored or handled properly. 

¶ Electrical Equipment:  Faulty wiring, 
overloaded circuits, and malfunctioning 
equipment can all pose significant fire risks. 

¶ Combustible Materials:  Paper, wood, and 
other combustible materials can catch fire 
quickly and spread flames throughout a 
facility. 

¶ Human Activities:  Activities such as 
welding, smoking, or the improper disposal 
of flammable waste can also lead to fires. 

Example:  In a manufacturing plant, a Safety 
Supervisor might identify a fire hazard in the form of 
improperly stored flammable chemicals. By 
addressing this hazardуsuch as by relocating the 
chemicals to a proper storage area and ensuring the 
use of appropriate containment systemsуthe risk of 
a fire can be significantly reduced.

21.3. Understanding the Fire Triangle  
The fire triangle is a fundamental concept in fire safety 
that illustrates the three elements required for a fire to 
ignite and sustain itself: heat, fuel, and oxygen. By 
understanding the fire triangle, Safety Supervisors 
can better identify fire hazards and take appropriate 
actions to prevent fires from occurring. 

Elements of the Fire Triangle: 

¶ Heat: A source of heat is necessary to ignite 
a fire. This can come from various sources, 
such as sparks, open flames, or hot 
surfaces. 

¶ Fuel: Fuel is any combustible material that 
can catch fire. This includes solids like wood 
and paper, liquids like gasoline, and gases 
like propane. 

¶ Oxygen: Oxygen is essential for combustion. 
In most cases, the oxygen needed for a fire to 
ignite and continue burning is provided by 
the air around us. 

Disrupting the Fire Triangle:  To prevent or extinguish 
a fire, one or more of the elements of the fire triangle 
must be removed. For example: 

¶ Removing Heat: Cooling the fire with water 
reduces the heat, effectively extinguishing 
the flames. 

¶ Removing Fuel: Cutting off the fuel source, 
such as by shutting off a gas valve, starves 
the fire of the material it needs to burn. 

¶ Removing Oxygen: Smothering the fire with a 
blanket, foam, or CO2 extinguisher reduces 
the oxygen available for combustion. 

Example:  A Safety Supervisor in an industrial kitchen 
might ensure that kitchen staff are trained to turn off 
gas supplies (removing fuel) and use fire blankets 
(removing oxygen) to extinguish grease fires. 



21.4. Differentiating Between Classes of Fire and Extinguishing Methods  

Fires are categorized into different classes based on the materials involved, and each class requires a specific type of fire 
extinguisher. Understanding the different classes of fire and the appropriate extinguishing methods is essential for 
effective fire management. 

Classes of Fire: 

¶ Class A: Fires involving ordinary 
combustibles such as wood, paper, and 
cloth. These fires are best extinguished using 
water or foam extinguishers, which cool the 
burning material and prevent re-ignition. 

¶ Class B: Fires involving flammable liquids 
like gasoline, oil, and solvents. Foam, dry 
chemical, or CO2 extinguishers are typically 
used for these fires, as they smother the 
flames and prevent the fire from spreading. 

¶ Class C: Fires involving electrical 
equipment. Non-conductive extinguishing 
agents, such as CO2 or dry chemical 
extinguishers, are required to safely 
extinguish these fires without the risk of 
electrical shock. 

¶ Class D: Fires involving combustible metals 
like magnesium, aluminum, and sodium. 
These require specialized dry powder 
extinguishers that can absorb heat and 
smother the flames without reacting with the 
burning metal. 

¶ Class K: Fires involving cooking oils and fats, 
commonly found in commercial kitchens. 
Wet chemical extinguishers are designed to 
handle these types of fires by cooling the 
flames and forming a barrier between the oil 
and oxygen. 

Example:  In an office environment, the Safety 
Supervisor ensures that Class A and Class C 
extinguishers are readily available, as paper-based 
materials and electrical equipment are the primary 
fire risks. Regular training sessions are conducted to 
educate employees on how to use the appropriate 
extinguisher for each type of fire. 

21.5. The Four Stages of Fire 
1. Incipient Stage  

o This is the beginning phase of a fire, 
where a small ignition has just 
occurred. The fire is in its early 
stages, typically involving a limited 
amount of heat and smoke. During 
this stage, the fire is still contained, 
and materials are heating up. If the 
fire is detected quickly, it may still 
be possible to extinguish it with 
minimal effort. 

2. Growth Stage 

o In this stage, the fire begins to 
spread as more fuel ignites and the 
heat intensity increases. The fire is 
growing in size, and more smoke 
and heat are produced. It can 
quickly escalate to a dangerous 
level. The fire may still be somewhat 
contained, but it is becoming harder 
to control, and smoke may start to 
fill the environment. 

3. Fully Developed Stage 

o At this stage, the fire has reached its 
maximum intensity. It is now 

consuming all available fuel and 
producing intense heat and large 
flames. The fire is fully engulfing the 
area, and it becomes extremely 
difficult to control without external 
intervention (such as firefighting 
efforts). This stage is marked by the 
peak of combustion, and the 
environment is highly hazardous. 

4. Decay Stage 

o This is the final phase of a fire, 
where the fire begins to lose energy. 
The available fuel has been mostly 
consumed, and the fire starts to 
diminish. The heat reduces, and the 
flames die down. The fire continues 
to smoulder until it is fully 
extinguished, but no new fuel is 
being added. If not properly 
extinguished, the fire can 
potentially reignite. 

These four stages outline the progression of a fire 
from ignition to extinguishment, each stage 
marked by significant changes in intensity and 
behaviour.

 

  



22. Learning Objectives for Fire Safety and Evacuation Planning  
By the end of this chapter, learners should be able to: 

22.1. Fire Hazards Identification  
¶ Understand Common Fire Hazards: 

Recognize the different types of fire hazards 
that can be present in various industrial 
settings, from manufacturing plants to office 
buildings. 

¶ Conduct Fire Risk Assessments: Learn how 
to conduct thorough fire risk assessments, 
identifying potential hazards and 

recommending control measures to mitigate 
the risk of fire. 

Example: After completing the training, a Safety 
Supervisor should be able to walk through a 
warehouse and identify potential fire hazards, such as 
improperly stored chemicals or overloaded electrical 
outlets, and take steps to address these issues.

22.2. Understanding the Fire Triangle  
¶ Master the Concept of the Fire Triangle:  

Understand the essential elements that 
make up the fire triangleуheat, fuel, and 
oxygenуand how each element contributes 
to the ignition and sustainment of a fire. 

¶ Apply the Fire Triangle in Hazard 
Mitigation:  Learn how to disrupt the fire 
triangle in practical scenarios to prevent or 
extinguish fires effectively. 

Example:  A Safety Supervisor in a chemical plant 
uses the fire triangle concept to implement safety 
measures that reduce the risk of ignition, such as 
maintaining proper ventilation (to disperse flammable 
vapours and reduce oxygen concentration) and 
ensuring that heat sources are kept away from 
combustible materials.

22.3. Firefighting Techniques  
¶ Understand the Classes of Fire:  Gain a 

deep understanding of the different classes 
of fire and the specific extinguishing 
methods required for each class. 

¶ Operate Fire Extinguishers Using the PASS 
Technique:  Learn how to use fire 
extinguishers effectively with the PASS 
techniqueуPull, Aim, Squeeze, Sweepуto 

control and extinguish small fires before they 
escalate. 

Example:  A Safety Supervisor in a factory learns to 
quickly assess the type of fire (e.g., Class B involving 
flammable liquids) and selects the appropriate 
extinguisher to safely and effectively put out the fire 
using the PASS technique.

22.4. Evacuation Protocols  
¶ Develop and Implement Evacuation Plans:  

Acquire the skills to develop detailed 
evacuation plans that include clear escape 
routes, assembly points, and roles for key 
personnel. 

¶ Conduct and Evaluate Fire Drills:  Learn 
how to plan, execute, and evaluate fire drills 

to ensure that all personnel can evacuate 
quickly and safely in the event of a fire. 

Example:  After training, a Safety Supervisor can 
develop a comprehensive evacuation plan for a multi-
story office building, including designated evacuation 
routes for each floor and procedures for assisting 
individuals with disabilities.

22.5. Performance Criteria for Fire Safety and Evacuation  
To successfully implement the fire safety and 
evacuation plan, learners must meet the following 
performance criteria: 

Conduct Fire Risk Assessments  

Perform detailed fire risk assessments across 
different areas of the workplace. This involves 
identifying potential fire hazards, evaluating the 
likelihood of a fire occurring, and assessing the 
potential impact. Based on this assessment, the 
Safety Supervisor should recommend appropriate 

control measures to eliminate or reduce the risk of 
fire. 

Example: In a large industrial warehouse, the Safety 
Supervisor conducts a fire risk assessment that 
identifies several high-risk areas, including the 
storage of flammable liquids and the presence of 
faulty electrical wiring. The Supervisor then 
recommends specific actions, such as relocating the 
flammable liquids to a safer area and repairing the 
electrical wiring. 



Operate Firefighting Equipment Using the PASS 
Technique 

Demonstrate the ability to operate various types of 
fire extinguishers correctly, using the PASS technique. 
This skill is crucial for controlling small fires before 
they can spread and cause more significant damage. 

PASS Technique:  

¶ Pull the pin to release the lock on the fire 
extinguisher. 

¶ Aim the nozzle or hose at the base of the fire. 

¶ Squeeze the handle to discharge the 
extinguishing agent. 

¶ Sweep the nozzle or hose from side to side at 
the base of the fire until it is extinguished. 

Example:  During a fire drill, a Safety Supervisor 
demonstrates the PASS technique by using a CO2 
extinguisher to put out a simulated electrical fire, 
ensuring that all employees are familiar with the 
procedure. 

Placement of Fire Extinguishers  

¶ Assess Risk Areas: Identify areas of the 
workplace that are at high risk for fire. These 
include locations with flammable materials, 
electrical equipment, kitchens, chemical 
storage, and manufacturing areas. 

¶ Accessibility : Ensure that fire extinguishers 
are easily accessible, with clear signage 
indicating their location. They should be 
placed in visible areas, and not obstructed 
by objects. 

¶ Proper Quantity and Types: Provide an 
adequate number of fire extinguishers based 
on the size and nature of the workplace. 
Select the right type of fire extinguisher for 
specific hazards (e.g., ABC extinguishers for 

general use, CO2 extinguishers for electrical 
fires). 

¶ Mounting Height : Fire extinguishers should 
be mounted on walls at a height that allows 
easy access. The handle of the extinguisher 
should be 3 to 5 feet above the ground for 
easy access. 

¶ Clear Pathways : Ensure that there is a clear, 
unobstructed path to each extinguisher. Fire 
extinguishers should not be blocked by 
furniture, equipment, or other obstacles. 

¶ Compliance with Standards : Follow local 
regulations and industry standards (e.g., 
NFPA, OSHA, or local fire codes) for the 
proper placement, number, and type of fire 
extinguishers required in the workplace. 

Signage and Labels: Place clear signage near fire 
extinguishers, and ensure they are labelled with 
instructions for use. Emergency exit routes should 
also be clearly marked. 

 

  



22.6. Fire Extinguisher Maintenance Checklist  
Regular maintenance of fire extinguishers is crucial to 
ensure they are functional in case of an emergency. 
Use the following checklist for proper maintenance: 

Visual Inspection  

¶ Ensure the fire extinguisher is in its 
designated location. 

¶ Check that the extinguisher is easily 
accessible and not obstructed. 

¶ Confirm that the pressure gauge is in the 
green zone (indicating proper pressure). 

¶ Check the extinguisher for visible signs of 
damage, corrosion, or leaks. 

¶ Verify the nozzle or hose is intact and clear of 
any blockages. 

¶ Ensure that the safety pin and tamper seal 
are in place and not broken. 

Monthly Checks  

¶ Perform a monthly visual inspection to 
ensure no visible damage or obstruction. 

¶ Check that the label is legible and intact. 

¶ Ensure that the weight of the extinguisher 
ĦŸƖƖĲƚƓŸŰĬƚШ ƣŸШ ƣőĲШ ůċŰƨŉċĦƣƨƖĲƖќƚШ
guidelines (indicating it is fully charged). 

Annual Maintenance  

¶ Have a qualified technician conduct an 
annual inspection to check for any internal 
issues or expired components. 

¶ Ensure that the fire extinguisher is recharged 
if it has been used or if the pressure gauge 
shows low pressure. 

¶ Test and inspect the operating mechanism to 
ensure the extinguisher will discharge when 
needed. 

Hydrostatic Testing  

¶ Depending on the type of extinguisher and 
local regulations, hydrostatic testing should 
be done every 5 to 12 years to check the 
integrity of the cylinder. 

Record Keeping 

¶ Maintain records of all inspections, 
maintenance, and testing done on fire 
extinguishers. This includes the date of 
inspection, results, and any maintenance or 
repairs performed. 

Training and Awareness: 

¶ Employee Training: Ensure that employees 
are trained in the proper use of fire 
extinguishers (e.g., the PASS method: Pull, 
Aim, Squeeze, Sweep). Regular fire drills 
should be conducted to familiarize 
employees with emergency procedures. 

¶ Periodic Review: Conduct regular reviews 
and refresher training to keep employees 
informed and prepared in case of a fire 
emergency. 

By placing fire extinguishers correctly and maintaining 
them according to the checklist, you can ensure that 
your workplace is prepared to handle potential fire 
emergencies. Regular checks and employee training 
are key to maintaining fire safety.

22.7. Emergency Evacuation and Escape Routes as per IS 1644: 
1. Escape Routes Design: At least two separate 

escape routes should be provided, with sufficient 
width to accommodate the building's occupancy. 
These routes must be clear of obstacles. 

2. Exit Doors: Doors should open outwards, be 
wide enough for quick evacuation, and be 
properly marked with "Exit" signs. 

3. Staircases:  Staircases must be fire-resistant and 
unobstructed. Escalators cannot be used as 
escape routes. 

4. Emergency Plan: Display clear evacuation plans 
and designate assembly points outside the 
building. 

5. Capacity Considerations:  Escape routes and 
ĲǂŔƣƚШ ƚőŸƨũĬШ ĤĲШ ĤċƚĲĬШ ŸŰШ ƣőĲШ ĤƨŔũĬŔŰŊќƚШ
occupancy load. 

6. Fire Resistance:  Escape routes should be fire-
protected to withstand heat and smoke during an 
evacuation. 

7. Evacuation Drills:  Regular evacuation drills 
should be conducted to ensure preparedness. 

These guidelines ensure safe and efficient 
evacuation in emergencies, as per IS 1644 standards

  



22.8. Fire Prevention & Fire Protection Equipment  
Operation of fire hydrants  

The fire hydrant system installed at the centre opens 
when the operating valve is turned in the 
counterclockwise direction. The hydrant valve opens 
downward against the flow of water. opening a 
hydrant too quickly can cause a sudden decrease in 
pressure that could create vacuum in the distribution 
system; back-siphonage may occur. Always open and 
close hydrants slowly. The pressure is nearly 7bar to 
10bar. 

Smoke detector  

A smoke detector is an electronic fire-protection 
device that automatically senses the presence of 
smoke, as a key indication of fire, and sounds a 
warning. 

Smoke detectors have four parts:  

¶ A sensor that can respond to smoke.  

¶ A horn to alert you when the sensor detects a 
preset level of smoke.  

¶ A battery or connection to your homes 
electrical wiring. 

¶ A circuit board that controls the electrical 
flow between them. 

Smoke Detector systems work by drawing in air from 
each room through small, flexible tubing. The air is 
then analysed to identify the presence of minute 
smoke particles in a continuous process. They are not 
reliant on room air flow, so can detect smoke before it 
is even visible Smoke detectors are widely used as 
usually the first detectable sign of a fire is smoke. 
There are problems in areas where there are dust or 
steam as these may set off the alarm. 

Use of Smoke detector  

¶ Early Detection 

¶ Fire Prevention 

¶ Low Maintenance 

¶ Versatility 

Fire Alarm 

A Fire Alarm System has a number of devices working 
together to detect and warn people through visual and 
audio appliances when Smoke fire, carbon monoxide 
or other emergencies are present.  

It is essential that the fire alarm is audible in all parts 
of the premises. In noisy areas; premises where the 
deaf are employed or where an audible signal may 
cause panic to the public, a perceptible signal, e.g. 
flashing light may also be provided. 

1. Warning may be manual - 

o Gongs, bells, etc suitable for small 
single storey buildings with low risk. 

o Break glass points - audible signal 
throughout the building with 
indication on a central control 
board. 

These have the disadvantage in that they rely on 
people to detect the fire and sound the alarms. There 
is no cover out of hours. 

These have the disadvantage in that they rely on 
people to detect the fire and sound the alarms. There 
is no cover out of hours. 

2. Automatic systems provide continuous 
detection and alarm sounding and can also 
call the fire brigade, indicate precisely where 
the fire is; and trigger extinguishers. Alarms 
should be tested weekly and also maintained 
regularly and records of the tests kep t.  

 

Emergency Lighting 

Emergency lighting is an essential component of fire 
safety systems, designed to provide illumination 
during emergencies, including firefighting operations. 
emergency lighting is to provide a level of illumination 
Provide at Passageways & Escape routes. 

Note-Existential requirements for emergency lighting 
appear independently in the IBC and in NFPA 101. 

Fire Sprinkler Systems  

љ[ŔƖĲШÉƓƖŔŰťũĲƖШƚǃƚƣĲůѢШт An active fire protection 
measures, consisting of water supply system , 
providing adequate pressure and water flow through 
distribution of piping system 

A system of piping designed in accordance with fire 
protection engineering standards and installed to 
control or extinguish fires. 

Four type of fire sprinkler  

¶ Wet Pipe system 

¶ Dry Pipe system 

¶ Deluge system 

¶ Pre action Pipe system 

Note - NFPA Standard 13 used for fire sprinkler 
installation  



Case Studies: Fire Safety and Evacuation in Action  

This section provides real-world case studies that 
illustrate the practical application of fire safety and 
evacuation planning in different industrial settings. 

Case Study 1: Fire Hazard Identification and 
Mitigation in a Chemical Plant  

Background:  A chemical plant had a history of small 
fires caused by improperly stored flammable 
materials. The Safety Supervisor was tasked with 
conducting a comprehensive fire risk assessment and 
implementing corrective measures. 

Actions Taken: 

¶ Conducted a thorough fire risk assessment, 
identifying several high-risk areas where 
flammable chemicals were stored near 
ignition sources. 

¶ Relocated the chemicals to a designated 
storage area with proper ventilation and fire 
suppression systems. 

¶ Implemented additional safety measures, 
including regular inspections and employee 
training on the proper storage and handling 
of flammable materials. 

Outcome:  The plant significantly reduced the number 
of fire incidents, and the improved safety measures 
were credited with preventing a potentially 
catastrophic fire. 

Case Study 2: Conducting Effective Fire Drills in a 
High-Rise Office Building  

Background: A high-rise office building required a 
comprehensive evacuation plan due to its complex 
layout and large number of occupants. The Safety 
Supervisor was responsible for organizing and 
executing fire drills. 

Actions Taken: 

¶ Developed a detailed evacuation plan that 
included specific escape routes for each 
floor and designated assembly points 
outside the building. 

¶ Conducted fire drills on a quarterly basis, 
ensuring that all employees participated and 
were familiar with the evacuation 
procedures. 

¶ After each drill, held debriefing sessions to 
evaluate the effectiveness of the evacuation 
and identify areas for improvement. 

Outcome:  The fire drills improved the evacuation 
time and ensured that all employees were confident 
in their ability to evacuate safely in an emergency. The 
building's fire safety record was exemplary, with no 
incidents reported. 

Summary and Review Questions 

Effective fire safety and evacuation planning is 
essential for protecting lives and minimizing damage 
in the event of a fire. By understanding fire hazards, 
using the appropriate firefighting techniques, and 
developing robust evacuation plans, Safety 
Supervisors can ensure that their workplace is 
prepared to respond to fire emergencies. 

Review Questions: 

1. What are the key steps in conducting a fire risk 
assessment? 

2. Describe the different classes of fire and the 
appropriate extinguishing methods for each. 

3. Explain the importance of fire drills and how they 
should be conducted. 

4. What types of personal protective equipment 
(PPE) are essential during a fire emergency? 

5. How can the PASS technique be used effectively 
when operating a fire extinguisher? 

6. Explain the fire triangle and how disrupting one of 
its elements can prevent or extinguish a fire.

 

  



23. Chapter 3: Hazard Identification, Risk Assessment and Controls  
Glossary of terms:  

¶ Accident т An unplanned event causing 
injury, damage, or loss. 

¶ Confined Space т A restricted area not 
meant for continuous work, posing specific 
hazards. 

¶ Control (Hierarchy of Control) т A system for 
eliminating or reducing hazards, from 
elimination to PPE. 

¶ Electricity Hazard т Risks from electrical 
sources, including shocks and fires. 

¶ Equipment Hazard т Risks related to tools 
and machinery that can cause injuries. 

¶ First Aid Injury т Minor injuries requiring basic 
medical care. 

¶ Fire Hazard т Risks related to potential fire 
due to flammable materials or ignition 
sources. 

¶ Hazard т A potential source of harm or 
danger. 

¶ Hazardous Substances т Chemicals or 
materials that pose health or safety risks. 

¶ Health Hazard т Risks from harmful 
substances or conditions affecting health. 

¶ Incident т An event with potential for harm or 
injury but without actual damage. 

¶ Lifting and Rigging Hazards т Risks from 
lifting heavy loads or improper rigging. 

¶ Lost Time Injury (LTI) т Injuries causing a 
worker to miss work due to their severity. 

¶ Manual Handling т Physical tasks like lifting 
or carrying that could cause injury. 

¶ Mental Ill-health т Psychological conditions 
such as stress or depression from work. 

¶ Musculoskeletal Disorders (MSDs) т Injuries 
to muscles or joints from overexertion or 
poor posture. 

¶ Near Miss т An incident with no injury but 
potential for harm. 

¶ Noise Hazard т Risks from excessive noise 
levels causing hearing damage. 

¶ PPE (Personal Protective Equipment) т Gear 
worn to protect workers from hazards. 

¶ Radiation Hazard т Risks from exposure to 
harmful radiation. 

¶ Slips, Trips, and Falls т Hazards from uneven 
surfaces or obstacles causing falls. 

¶ Unsafe Acts т Actions that increase the risk 
of accidents or injuries. 

¶ Unsafe Conditions т Workplace conditions 
that pose a risk to health or safety. 

¶ Violence at Work т Physical or verbal abuse 
that harms workers. 

¶ Workplace Hazard т Any risk or condition 
that could cause harm in the workplace. 

¶ Work at Height т Tasks performed at elevated 
levels with fall risks. 

¶ Work-Related Driving Hazard т Risks 
associated with driving as part of job duties.

  



24. Understanding Basic definitions:  
Understanding and accurately defining key safety-
related terms is essential for identifying potential 
risks and preventing accidents in the workplace. 
Safety professionals and workers alike must be 
familiar with these terms to build a comprehensive 
understanding of safety events, which ultimately 
supports the development of effective safety 
measures and practices. Below, we elaborate on 
the key terms often used in accident prevention 
and safety management. 

Incident: An incident refers to any unplanned or 
unexpected event that occurs in the workplace, 
regardless of whether it leads to harm or damage. 
Incidents can range from minor events, such as a 
tool falling off a shelf, to more severe occurrences. 
The key characteristic of an incident is that it 
disrupts normal operations and has the potential to 
lead to more significant safety risks. Incidents can 
include things that do not result in injury or damage 
but indicate a potential hazard or risk, providing an 
opportunity for early intervention. 

Example:  A worker slips but does not fall, creating 
an incident where the potential for injury was 
present but did not occur. 

Accident: An accident is an unexpected event that 
results in harm, injury, or damage. Accidents are 
more serious than incidents because they typically 
cause some form of injury or property damage. 
Accidents are often a result of a combination of 
unsafe conditions, unsafe acts, or human error, 
and they are typically the result of a failure in the 
workplace's safety systems or protocols. 

Example:  A worker falls off a ladder because it was 
not properly secured, causing injury to their leg. 
This constitutes an accident, as it caused harm. 

Injury: An injury refers to physical harm or damage 
sustained by an individual as a result of an accident 
or incident. Injuries can vary in severity from minor 
cuts and bruises to more serious or life-threatening 
conditions, such as fractures, burns, or head 
trauma. Injuries can also be classified as either 
direct (immediate physical damage) or indirect 
(long-term effects, such as chronic conditions 
caused by repeated exposure). 

Example:  A worker suffers a fractured arm from 
falling off a ladder after an accident. 

Lost Time Injury (LTI): A Lost Time Injury (LTI) is a 
type of workplace injury where the affected 
individual is unable to return to work for a period of 
time following the injury. The absence from work 
due to the injury may be short-term or long-term, 
but the defining feature of an LTI is that the injured 
worker cannot resume their duties immediately 

after the incident. LTIs are a key metric used to 
measure the severity and impact of injuries in the 
workplace. 

Example:  A worker breaks their arm in an accident 
and is unable to return to work for two weeks. This 
is considered a Lost Time Injury, as the worker was 
absent from     work due to the injury. 

Unsafe Acts: Unsafe acts refer to actions or 
behaviours that deviate from standard safety 
practices or procedures and can lead to accidents, 
injuries, or incidents. These acts typically stem 
from human error, lack of awareness, negligence, 
or disregard for safety protocols. Unsafe acts often 
occur due to inadequate training, poor supervision, 
or insufficient safety policies. Identifying and 
correcting unsafe acts is a critical part of accident 
prevention and safety management. 

Example:  A worker fails to wear personal 
protective equipment (PPE), such as gloves, while 
operating a power tool, leading to a hand injury. 
This is an unsafe act that could have been 
prevented by following proper safety procedures. 

Unsafe Conditions: Unsafe conditions refer to 
physical conditions or environmental factors in the 
workplace that create a risk for accidents or 
injuries. These conditions may include faulty 
machinery, poorly maintained equipment, 
inadequate lighting, slippery floors, or the presence 
of hazardous substances. Unlike unsafe acts, 
which are the result of human behavior, unsafe 
conditions are often related to the environment or 
infrastructure of the workplace. Identifying and 
rectifying unsafe conditions is essential for 
maintaining a safe work environment. 

Example:  A worker slips on a wet floor because 
proper signage was not placed to warn of the 
hazard. The wet floor constitutes an unsafe 
condition.  

Dangerous Occurrences: Dangerous 
occurrences, sometimes referred to as near-
misses, are events or situations where there is a 
high potential for harm, but no injury or damage 
actually occurs. These occurrences may not result 
in an accident but indicate that a serious event 
could have happened. Dangerous occurrences are 
often used to identify potential hazards and 
improve safety protocols before an accident 
occurs. 

Example:  A gas leak is detected in a factory, but 
before it can escalate, the issue is addressed, 
preventing a potential explosion. The gas leak is a 
dangerous occurrence. 



Hazards: A hazard is any situation, condition, or 
object that has the potential to cause harm, injury, 
or damage. Hazards can be physical, chemical, 
biological, ergonomic, or psychological in nature. 
The identification of hazards is the first step in 
creating a safe workplace, as it helps in 
implementing control measures to mitigate or 
eliminate the risks they pose. Hazards may be 
present in the form of unsafe equipment, 
dangerous chemicals, or even stressors that 
negatively affect workers' mental health. 

Example:  A worker is exposed to loud noise levels 
in a factory. The noise constitutes a hazard, as it 
could lead to hearing loss if appropriate measures 
are not taken. 

Error: An error refers to a mistake or incorrect 
action that leads to unintended consequences. 
Errors can be human (e.g., incorrect operation of 
equipment) or system-based (e.g., faulty 
machinery design or inadequate safety 
procedures). Errors are often the root cause of 
accidents or unsafe conditions and can arise from 

miscommunication, lack of training, fatigue, or 
insufficient knowledge. Identifying errors and 
addressing the root causes is crucial for preventing 
accidents in the workplace. 

Example:  A worker presses the wrong button on a 
machine, causing it to malfunction and creating a 
hazardous condition. This is an error that can lead 
to an incident. 

Near Miss: A near miss is an event that could have 
led to an accident or injury but did not, either 
because of luck or timely intervention. Near misses 
are considered early warnings and are important to 
investigate as they often highlight underlying safety 
risks or gaps in procedures. Treating near misses 
with the same level of seriousness as actual 
accidents can prevent future incidents by 
addressing hazards before they cause harm. 

Example:  A worker almost trips over a piece of 
equipment but catches themselves before falling. 
This near miss indicates that the equipment should 
be stored more safely to prevent future accidents.

 

24.1. What is Hazard? 
љ ШĦŔƖĦƨůƚƣċŰĦĲШƓƖĲƚĲŰƣШŔŰШċŰШĲŰƻŔƖŸŰůĲŰƣШƣőċƣШ
has the potential to cause an UNDESIRABLE event 
inflicting harm on people or damage to equipment 
ŸƖШƓƖŸĦĲƚƚĲƚЮњ 

Source, situation, or act with a potential for harm in 
terms of human injury or ill health, or a combination 
of these. т BS OHSAS 18001 

Types of Hazards 

¶ Physical hazards e.g. fire, electricity, 
vibration, poor housekeeping 

¶ Chemical hazards e.g. gas, bleach, cleaning 
agents, fumes, vapour 

¶ Ergonomic hazards e.g. improper setup of 
workstations, repetitive movements, noise, 
lighting, thermal comfort 

¶ Biological hazards e.g. animals, virus, mold, 
fungi, bacteria 

¶ Psychosocial hazards e. g stress, psychology 
hazards 

 

Physical hazards:  

Causes damage to the body such as: 

¶ Working with tools and machinery 

¶ Working at height 

¶ Electrical work  

¶ Exposure to noise or vibration 

Mechanical  

¶ Machinery with moving parts, at height, with 
hand-held equipment, etc. 

¶ Cuts, abrasions, broken bones, loss of 
fingers or limbs, eye injuries, hand arm 
vibration, etc. 



Electrical  

¶ Overloaded plug, sockets, exposed wires, 
damaged equipment and incorrectly wired 
appliances 

¶ Electric shock, burns, fires and explosions 

Noise 

¶ Temporary or permanent hearing loss 

Chemical hazards:  

Able to produce health effects such as: 

¶ Dusts and fibres 

¶ Fumes and gases 

¶ Corrosives, poisons 

 

Biological hazards:  

Causes ill health through contact with: 

¶ Micro-organisms (Bacteria, Viruses, Fungi) 

¶ Insects (mites, parasites) 

¶ Human, animal waste 

¶ Sharps (needles, scalpels) 

Ergonomic hazards  

Harm caused by: 

¶ Poor working posture 

¶ Poor workstation layout 

¶ Confined space work 

¶ Unsuitable equipment 

¶ Poor lighting 

Psychosocial hazards e. g stress, psychology 
hazards  

common causes of psychosocial hazards:  

¶ Workload 

¶ Work-Life Balance 

¶ Work Environment 

¶ Violence and Harassment 

¶ Shift Work and Irregular Hours

 

  

 

24.2. What is Risk? 



ћ ШĦŸůĤŔŰċƣŔŸŰШŸŉШƣőĲШũŔťĲũŔőŸŸĬШŸŉШċŰШŸĦĦƨƖƖĲŰĦĲШŸŉШċШ
hazardous event and the severity of injury or damage 
to the health of people caused by this event (ILO, 
1981)  

ћÑőĲШũŔťĲũŔőŸŸĬШƣőċƣШőċƖůШƽŔũũШŸĦĦƨƖШċŰĬШƣőĲШƚĲƻĲƖŔƣǃШŸŉШ
ƣőĲШőċƖůќШыcÉEЯШΞΜΜΜь 

љ9ŸůĤŔŰċƣŔŸŰШŸŉШƣőĲШũŔťĲũŔőŸŸĬШċŰĬШĦŸŰƚĲƕƨĲŰĦĲыƚьШ
ŸŉШċШƚƓĲĦŔŉŔĲĬШőċǍċƖĬŸƨƚШĲƻĲŰƣњ 

R = L x C 

Note- It is very important to distinguish between a 
hazard and a risk т the two terms are often confused 
and activities such as construction work are 
frequently called high risk when they are high hazard. 
Although the hazard will continue to be high, the risks 
will be reduced as controls are implemented. The 
level of risk remaining when controls have been 
adopted is known as the residual risk. There should 
only be high residual risk where there is poor health 
and safety management and inadequate control 
measures. 

Types of Risks 

¶ Voluntary Risk 

¶ Involuntary Risk 

Voluntary risk refers to risks that individuals knowingly 
and willingly undertake, often in pursuit of some 
perceived benefit or reward. Unlike involuntary risks, 
which individuals may face without choice or control, 
voluntary risks are consciously embraced. 

The Involuntary Risk can be:  

¶ Task related. 

¶ Inherent process related 

 

Acceptable Risk - 

Acceptable risk refers to a level of risk that an 
individual or organization is willing to tolerate or 
deem as manageable given the benefits or 
rewards associated with it. 

It's a level of risk that is considered reasonable or 
within acceptable limits based on various 
factors, including. 

¶ Probability 

¶ Consequences 

¶ Risk Tolerance 

¶ Risk Management Measures 

¶ Cost-Benefit Analysis 

Unacceptable Risk  

Unacceptable risk refers to a level of risk that is 
deemed too high or intolerable based on the 
potential consequences, even if the likelihood of 
occurrence is low. It represents a level of risk that 
is considered unacceptable or unjustifiable due 
to factors such as: 

¶ Severe Consequences 

¶ Ethical or Moral Considerations 

¶ Legal or Regulatory Requirements 

¶ Public Perception 

¶ Lack of Risk Management 

  



24.3. Hazard Identification Techniques  

Hazard identification techniques are methods used to systematically identify potential hazards or risks in a given 
environment, process, or system. These techniques are crucial for proactive risk management and creating a safe 
and healthy work environment. 

24.4. Material safety data sheet (MSDS) 
Material Safety Data Sheets. These could contain 
information under the following headings: 

¶ Identification of substance/ preparation and 
the manufacturer/ supplier 

¶ Composition/information on ingredients 

¶ Physical and chemical properties 

¶ Stability and reactivity 

¶ Toxicological information 

¶ Hazard identification & health effects 

¶ First aid measures 

¶ Firefighting measures 

¶ Accident release measures 

¶ Handling and storage 

¶ Transport information. 

¶ Exposure controls and personal protective 
equipment 

¶ Ecological information 

¶ Disposal considerations 

¶ Regulatory information 

¶ Other relevant information 

 

The manufacturer must also supply the product in 
suitable packaging. There are also requirements that 
chemicals which are sold to the public and fall into 
certain categories must carry danger warnings and 
child resistant closures. 

A safety data sheet (SDS), material safety data sheet 
(MSDS), or product safety data sheet (PSDS) is a 
document that lists information relating to 
occupational safety and health for the use of various 
substances and products. SDSs are a widely used 
system for cataloguing information on chemical 

species including chemical compounds and 
chemical mixtures. SDS information may include 
instructions for the safe use and potential hazards 
associated with a particular material or product, 
along with spill-handling procedures. 

Limitations of information in assessing risks to 
health  

¶ They contain general statements of the 
hazards. They do not allow for the localised 
conditions in which the substances are to be 
used which affect the risk. 

¶ The information can be highly technical and 
therefore meaningless to non-specialist. 

¶ Individual susceptibility to substances 
varies; a person can be very prone to the 
health effects of a certain chemical. 

¶ They provide information about the specific 
substance or preparation in isolation and do 
not take account the effects of mixed 
exposures. 

¶ The information represents current scientific 
thinking and there may be hazards present 
that are not currently understood. 

Any advertisements for a dangerous substance (but 
not preparations) must mention the hazards of that 
substance. 

The Regulations are supported by: - 

1. An approved Code of Practice and safety data 
sheets 

2. An approved Guide to classification and labelling 

3. Information approved for the classification and 
labelling of substances and preparations 
dangerous for supply. 

4. PRELIMINARY HAZARD ANALYSIS(PHA) 

  



Preliminary Hazard Analysis (PHA) is an early-stage 
hazard identification and risk assessment technique 
used in the design or planning phase of a project, 
system, or process. Its primary goal is to 
systematically identify potential hazards and 
associated risks before detailed design work begins. 
PHA helps project teams understand the major 
hazards they may encounter and take proactive steps 
to mitigate risks early in the development lifecycle. 
Here's an overview of the PHA process. 

 

 

24.5. What IF   

"What If" Analysis (also known as "What-If" Analysis) is a qualitative technique used to systematically explore the potential 
consequences of hypothetical scenarios or deviations from normal operating conditions. It is commonly employed in risk 
assessment and decision-making processes across various industries to identify, assess, and mitigate risks. 

 

24.6. What is HAZOP? 
ÉƣƖƨĦƣƨƖĲĬШ ċŰċũǃƚŔƚоШ љ7ƖċŔŰƚƣŸƖůŔŰŊњШ ŸŉШ ċШ ÉǃƚƣĲůЯШ
Process or Operation 

HAZOP, which stands for Hazard and Operability 
Study, is a systematic technique used to identify 
potential hazards and operability issues in process 
plants, chemical processes, and industrial 
operations. It is widely used in industries such as oil 
and gas, chemical manufacturing, pharmaceuticals, 
and power generation to assess the safety and 
reliability of complex systems.  



Objectives  

¶ HAZOP identifies potential hazards, failures 
and operability problems 

¶ Its use is recommended as a principal 
method by professional institutions and 
legislators on the basis of proven capabilities 
for over 40 years 

¶ It is most effective as a team effort  

¶ Check the safety of a design 

¶ Develop a list of questions to ask a supplier 

¶ Check operating / safety procedures 

¶ Improve the safety of an existing facility 

¶ Verify that safety instrumentation is reacting 
to the best parameters 

¶ Employee safety / Public safety 

¶ It is a legal requirement. 

Legal Requirement  

In India, HAZOP Study is a legal requirement as per the 
Rules 10 т 13 under Manufacture, Storage and Import 
of Hazardous Chemicals Rules, 2000 and 
Environment Protection Act, 1986. 

fƣШŔƚШŸĤũŔŊċƣŸƖǃШŉŸƖШƣőĲШ§ĦĦƨƓŔĲƖШƣŸШĦċƖƖǃШŸƨƣШċШљc ü§ÂШ
ÉƣƨĬǃњШċƚШŸŰĲШŸŉШƣőĲШƣŸŸũƚШŉŸƖШŔĬĲŰƣŔŉŔĦċƣŔŸŰШŸŉШcċǍċƖĬƚШ
and Risks involved in Maximum Credible Accident 
Scenario under Item No.7 of Schedule 7 of Major 
Accident Hazard Control Rules 1997 enacted under 
Factories Act, 1948. 

In the U.K., the law requires all employers to carry 
out a five-step risk assessment  

¶ Look for the hazards. 

¶ Decide who might be harmed and how. 

¶ Evaluate the risks. 

¶ Record the findings. 

¶ Review the assessment from time to time. 

In many cases, a simple walk around followed by a 
consideration of the findings may be sufficient for 
steps (1) т (3), but in other cases, a HAZOP may be 
necessary. 

 

 

HAZOP Team Characteristics 

¶ Members share common objectives. 

¶ Everybody contributes and knows his / her 
roles, not dependent on leader too much. 

¶ Each member values and respects 
contribution of others 

¶ Members learn while they work. 

¶ Over a period of time, individual contribution 
level are more or less equal 

¶ Disagreement are worked through by 
discussion 

¶ Members enjoy team meetings. 

HAZOP Leader 

¶ Plan sessions and timetable. 

¶ Control and limit discussion. 

¶ Encourage team to draw conclusion. 

¶ Encourage imagination of team members 

¶ Motivate members. 

¶ Discourage recriminations. 

¶ Judge important issues. 

Keep the team focused:  

¶ Concentrate on identifying hazards, not re-
designing the plant. 

¶ Where the data is insufficient, record the 
questions and move on  

Respond to team personalities:  

¶ Be tolerant and maintain a positive 
atmosphere. 

¶ Restrain the extroverts; Draw out the quiet 
thinkers. 

Use own knowledge to:  

¶ Encourage thoroughness 

¶ Obtain consensus 

¶ Phrase recommendations 

HAZOP Secretary 

¶ Take adequate notes 

¶ Record documentations 

¶ Inform leader if more time required in taking 
notes 

¶ If unclear, check wording before writing 

¶ Produce interim lists of recommendations 

¶ Produce draft report of study 



¶ Check progress of actions 

¶ Produce final report 

¶ A line of enquiry usually results in one of 4 
types of conclusions 

¶ A Note (denoted N) simply recording how the 
system already operates or setting out 
protective measures which are considered 
adequate 

¶ A Recommendation (denoted R) where the 
HAZOP team agree to suggest an 
improvement aimed at improving safety or 
plant performance 

¶ A Question (denoted Q) where the team have 
insufficient information to respond and 
require additional data from outside the 
meeting 

¶ An Answer (denoted A) which records the 
answer to a question in the record. Where 
the answer is considered to imply a hazard, a 
further recommendation may follow.  

Process Engineer 

¶ Provide a simple description. 

¶ Provide design intention for each process 
unit. 

¶ Provide information on process conditions 
and design conditions. 

Mechanical Design Engineer  

¶ Provide specification details. 

¶ Provide vendor package details. 

¶ Provide equipment and piping layout 
information. 

Instrument Engineer  

¶ Provide details of control philosophy 

¶ Provide interlock and alarm details. 

¶ Provide info on shutdown, safety features. 

Preparation for the HAZOP study 

¶ Obtain the necessary data.  

¶ Process Flow Diagrams along with heat and 
material balances 

¶ Process calculations, Process Data sheets, 
Process Description with interlocks 
description. 

¶ Piping & Instrumentation diagrams (P&IDs) 

¶ Provisional Operating instructions (BPCRs) 
and Startup and Emergency shutdown 
procedures 

¶ Plant manuals. 

¶ Equipment manufacturer manuals & 
Instrument Data sheets 

¶ Material Safety Data Sheets (MSDS) for 
hazardous chemicals 

¶ Plot Plans, Equipment Layout drawings. 

¶ Classified (hazardous) area drawings. 

¶ Accident history 

¶ Safety procedures documents 

¶ Relief venting philosophy. 

¶ Chemical involved. 

¶ Utility and Piping specifications 

Process Flow Diagrams 

Process Flow Diagrams (PFDs) are a graphical way of 
describing a process, its constituent tasks, and their 
sequence. A PFD represents the process flow as it 
ƓőǃƚŔĦċũũǃШĲǂŔƚƣƚШƽőĲŰШљƽċũťŔŰŊШƣőĲШƓƖŸĦĲƚƚЮњШ ШÂ[?Ш
helps with the brainstorming and communication of 
the process design.  

Information included on PFDs typically includes:  

¶ Equipment numbers  

¶ Brief descriptions 

¶ Material and Energy balances 

¶ Equipment sizes  

¶ Materials of construction 

¶ Flow direction arrows on pipelines.  

¶ Simplified primary process control loops. 

  



24.7. P&ID 
Shows all piping including the physical sequence of 
branches, reducers, valves, equipment, 
instrumentation and control interlocks This diagram is 
normally developed from Process Flow Diagram The 
P&ID are used to operate the process system. A 
process cannot be adequately designed without 
proper P&ID 

A P&ID should include: (Basically, every mechanical 
aspect of the plant with some exceptions) 

¶ Instrumentation and designations 

¶ Mechanical equipment with names and 
numbers 

¶ All valves and their identifications 

¶ Process piping, sizes and identification. 

¶ Miscellaneous т vents, drains, special 
fittings, sampling lines, reducers, increasers 
and swaggers. 

¶ Permanent start up and flush lines. 

¶ Flow directions. 

¶ Interconnections references 

¶ Control inputs and outputs, interlocks.  

¶ Interfaces for class changes 

¶ Seismic category 

¶ Intended physical sequence of the 
equipment. 

 

PROCESS PARAMETER 

¶  Temperature 

¶ Pressure 

¶ Flow Rate 

¶ Level 

¶ Concentration 

¶ pH 

¶ Velocity 

¶ Humidity 

¶ Reaction Time. 

¶ Electrical Parameters (Current, Voltage, 
Resistance) 

 



25. What is a Job Safety Analysis? 
A job safety analysis (JSA) is a process which helps assess a job to identify hazards and necessary control measures. 
In a job safety analysis, each basic step of the job is broken down into steps to identify potential hazards and to 
recommend the safest way to do the job. Other terms used to describe this procedure are job hazard analysis (JHA) 
and job hazard breakdown. 

25.1. What are the basic steps?  

The basic steps in conducting a job safety analysis are: 

¶ Select the job to be analysed. 

¶ Break the job down into a sequence of steps. 

¶ Identify potential hazards. 

¶ Determine preventive measures to control 
these hazards. 

¶ Communicate the results. 

25.2. What are the benefits of JSA? 
¶ Ensuring consistent and safe work methods. 

¶ Reducing injuries by helping employees 
know how to best perform a task without the 
likelihood of injury. 

¶ Provides a form of training documentation 
ƖĲŊċƖĬŔŰŊШƣőĲШĲůƓũŸǃĲĲќƚШťŰŸƽũĲĬŊĲШŸŉШƣőĲШ
job safety requirements. 

¶ Complies with many OSHA requirements. 

 

  



26. Fault Tree Analysis (FTA) and Event Tree Analysis (ETA) 
It is easy to get confused between these two 
techniques. Indeed, the two are in fact complimentary 
(and are often used together) but focus on opposite 
sides of an undesired event. The diagram below 
shows how they fit together: 

 

ÑőŔƚШŔƚШƚŸůĲƣŔůĲƚШĦċũũĲĬШċШћĤŸƽƣŔĲќШůŸĬĲũШыĤĲĦċƨƚĲШŔƣШ
looks like one) and when complimentary FTAs and 
EÑ ƚШċƖĲШƨƚĲĬЯШŔƣќƚШĦċũũĲĬШƣőĲШĤŸƽ-tie technique. The 
ĬŔċŊƖċůШŸŰũǃШƚőŸƽƚШċШƚŔŰŊũĲШћƨŰĬĲƚŔƖĲĬШĲƻĲŰƣќбШŔŰШ
reality, multiple causes can lead to many different 
events initially, each then escalating with multiple 
consequences. You can analyse each event with FTA 
and ETA. In summary, FTA is concerned with analysing 
faults which might lead to an event, whereas ETA is 
interested in stopping it escalating. Both can be 

applied qualitatively or, if you have the data, 
quantitatively. Fault Tree Analysis (FTA)In many cases 
there are multiple causes for an accident or other 
loss-making event. Fault tree analysis is one 
analytical technique for tracing the events which 
could contribute. It can be used in accident 
investigation and in a detailed hazard assessment. 
The fault tree is a logic diagram based on the principle 
of multi-causality, which traces all branches of events 
which could contribute to an accident or failure. It 
uses sets of symbols, labels and identifiers.  

26.1. Event Tree Analysis (ETA):  
This is a complimentary technique to FTA but defines 
the consequential events which flow from the primary 
ћŔŰŔƣŔċƣŔŰŊќШĲƻĲŰƣЮШEƻĲŰƣШƣƖĲĲƚШċƖĲШƨƚĲĬШƣŸШŔŰƻĲƚƣŔŊċƣĲШ
the consequences of loss-making events in order to 
find ways of mitigating, rather than preventing, losses. 

Stages in carrying out event tree analysis: 

1. Identify the primary event of concern. 

2. Identify the controls that are assigned to deal 
with the primary event such as automatic safety 
systems, alarms on operator actions. 

3. Construct the event tree beginning with the 
initiating event and proceeding through failures of 
the safety functions.  

4. Establish the resulting accident sequences. 

5. Identify the critical failures that need to be 
addressed. 

  



27. FMEA 
Failure Modes and Effects Analysis (FMEA) is a systematic method for identifying and prioritizing potential failure modes 
within a system, product, or process, and assessing their potential effects on system performance. FMEA is widely used 
in various industries, including manufacturing, automotive, aerospace, healthcare, and engineering, to proactively 
identify and mitigate risks before they lead to adverse consequences. 

 

 

 

 

  



28. Risk assessment  
A process, which identifies hazards (what could cause harm) and assesses risk (how likely an accident or ill-health is 
going to happen) in order to decide whether current methods of protection are adequate. (HSE, 2000) 

28.1. Risk Assessment Procedure  
The Management of Health and Safety at Work 
Regulations require Employers to carry out Risk 
Assessments and for those Employers with more than 
5 Employees to record them. This is an absolute duty 
i.e. it must be done. The Risk Assessment should 
contain the Significant findings and any group of 
employees identified by it as being especially at risk. 
It should be Suitable and Sufficient which means it 
should: - 

¶ Identify the hazards and evaluate risks 

¶ Record the significant findings ignoring the 
trivial 

¶ Identification of employees and others at risk 

¶ Evaluate existing controls and need for 
further controls 

¶ Be appropriate to the nature of the work

28.2. Competence to carry out Risk Assessment  
The Management of Health and Safety Regulations 
describe a Competent Person as one who has: - 

1. A combination of training, knowledge, experience 
and personal qualities. 

2. A thorough understanding of the processes and 
procedures involved. 

3. Knowledge of own limitations 

4. Good communication skills

28.3. How to Assess Risks 
cÉEќƚШŉŔƻĲШƚƣĲƓƚШƣŸШÅŔƚťШ ƚƚĲƚƚůĲŰƣа 

¶ Look for hazards. 

¶ Decide who might be harmed and how. 

¶ Evaluate the risks and decide if enough is 
being done. 

¶ Record significant findings. 

¶ Review and revision 

 

 

Risk assessments should not be over complicated, 
and trivial hazards should be ignored. Risk 
assessment should be a common-sense approach. It 
is probably known that machinery on site can cause 
harm or if there is an awkward entrance or stair where 
someone could be hurt.  If so, check what reasonable 
precautions can be taken to avoid injury. 

Identify the Hazards  

Identifying the hazards of the workplace can be done 
by: - 

¶ Inspections: Carrying out inspections of the 
workplace by those competent to do so will 
identify hazards. 

¶ Talking to the Workforce: The workforce 
may be aware of hazards which are not 
immediately obvious and talking to the 
employees about their jobs will get them 
involved in the process. 

¶ Non-Inspection Techniques: Undertaking 
Task analysis/Job safety analysis may 
identify hazards. 

¶ Documentation: Looking at such things as 
Manufacturers Literature, such as 
instructions or data sheets, legislation, 
Codes of Practice and health and Safety 
publications etc. 

¶ Combined Techniques: Looking at the 
ƖĲƚƨũƣƚШŸŉШƚċŉĲƣǃШċƨĬŔƣƚШŸƖШc ü§ÂќÉЮ 

¶ Accidents: Accident 
statistics/investigations will indicate 
potential problem areas. 

 

Deciding who may be harmed and how  



When deciding who may be harmed, we should 
remember that as well as employees we must also 
consider others such as young workers, trainees, new 
and expectant mothers, cleaners, visitors, 
contractors, members of the public or other people 
who share your workplace. We should consider: - 

¶ What are the hazards. 

¶ How likely to occur. 

¶ Consequences 

¶ Number of Employees exposed. 

¶ Frequency of exposure 

¶ Effects of exposure 

¶ Competence 

¶ Existing Controls 

Evaluate the risks and existing precautions  

Consider how likely it is that each hazard could cause 
harm.  This will determine whether or not you need to 
do more to reduce the risk.  Even after all precautions 
have been taken, some risk usually remains.  What 
you have to decide for each significant hazard is 
whether this remaining risk is high, medium or low. To 
do this we can use the Likelihood and Severity matrix. 

Evaluating risks  

Risk is a measure of: 

¶ Likelihood: The likelihood that a hazard will 
cause harm. 

¶ Severity: The reasonably foreseeable 
consequence if that event occurred  

Risk = Likelihood x Severity 

Likelihood  

This is a subjective assessment of the probability that the 
hazard can be realised.  It is based on the following 
numerical scale. 

5  = Certain, imminent  

4  = Very likely  

3  = Likely 

2  = Unlikely  

1  = Very unlikely  

Likelihood can be recorded in the following format.  

 

Severity 

This requires an assessment of the possible outcome of 
the hazard.  We can apply a similar procedure to that used 
to estimate likelihood and produce a numbered scale as 
follows: 

5  = Fatality  

4  = Major disabling injury  

3  = Injury, non -disabling illness, 
over 3 days 

2  = Minor injury, under 3 days  

1  =  Minor injury, no time off  

Severity can be recorded in the following format:  

 

Risk rating matrix  

A Risk Rating Matrix is a tool used to evaluate and prioritize 
risks based on their likelihood and potential 
consequences. It provides a visual representation of risk 
levels, allowing organizations to focus their resources on 
managing high-priority risks effectively. 

 

Risk priority matrix  

The Risk Priority Matrix is a concise tool used to prioritize 
risks based on their severity and likelihood. It typically 
consists of a grid with severity levels on one axis and 
likelihood levels on the other. Risks are then categorized 
into priority levels based on where they intersect on the 



grid. This matrix helps organizations focus their resources 
on addressing high-priority risks that have the greatest 
potential impact on their objectives. 

 

Estimation of risk should be made after consideration of 
what we are currently doing to remove or control the 
hazard.  

 

RPN 

RPN stands for Risk Priority Number. It's a numerical value 
calculated during a risk assessment process, often used 
in Failure Modes and Effects Analysis (FMEA) or similar 
methodologies. The RPN is derived by multiplying the 
values assigned to three factors: Severity (S), Likelihood of 
Occurrence (O), and Detection (D). The formula is typically 
expressed as: 

RPN = S × O × D 

The purpose of calculating the RPN is to prioritize risks 
based on their potential impact and likelihood of 
occurrence. Higher RPN values indicate higher-priority 
risks that require more immediate attention and mitigation 
efforts. Organizations can then focus their resources on 
addressing high-RPN risks to reduce the likelihood and 
impact of adverse events. 

This can usually be assessed by relating to accident 
statistics or common sense.  In some cases, the 
ŔŰŉŸƖůċƣŔŸŰШĦċŰШĤĲШŸĤƣċŔŰĲĬШŉƖŸůШůċŰƨŉċĦƣƨƖĲƖќƚШĬċƣċЯШcШ
& SE Guidance or other published information.   

Note: - This must consider the actual situation and be 
realistic.  It is remotely possible that someone tripping 

over a cable in an office may be killed however, the most 
probable result is bruising or at worst a fractured bone.  If, 
however, the cable is training across the top of a long and 
very busy stairs then a single death or even multiple deaths 
could be a more appropriate assessment. 

Risk Assessment Factor:   Multiply the Severity number by 
the Likelihood number to arrive at the risk factor for each 
hazard.  This produces a number on a scale of 1 to 25.  
These numbers provide an indication of priority and the 
extent of the risk, the higher the number the greater the 
priority and risk and therefore, the more resources which 
may be needed to control the risk. 

As a rough guide: - 15 to 25 is high risk and may require the 
provision of considerable resources involving special 
equipment, training, high levels of supervision, and 
consideration of the most effective methods of eliminating 
or controlling hazards.  8 to 15 is medium risk and will 
require an appropriate level of resources.  1 to 7 is low risk 
but actions should still be taken to try to reduce these risks 
further, if possible, within reasonable limits. 

Note:   This system provides an indication of risk only and 
is based on subjective judgement therefore Management 
must satisfy themselves that the risk assessment and the 
actions taken to deal with the hazards they have identified 
are adequate.  A more complicated technique will involve 
giving numerical ratings to a number of factors such as: 

¶ Number of people exposed to hazard. 

¶ Number of occurrences of hazard 

The number of times an accident has occurred with this 
hazard 

Risk analysis methods  

Risk Assessment Matrix: Involves assessing risks based on 
their likelihood and impact, typically using a matrix to 
categorize risks into low, medium, and high-risk 
categories. 

Risk Register: Involves systematically identifying, 
documenting, and evaluating risks based on their 
qualitative attributes such as severity, probability, and 
detectability.  

 



29. Bowtie Diagram:  
Represents the relationship between hazardous 
events, their causes (threats), and their 
consequences (impacts) using a visual diagram 
resembling a bowtie. It helps identify preventive and 
mitigative barriers and assess their effectiveness in 
managing risks. 

ШћĤŸƽƣŔĲќШŔƚШċШĬŔċŊƖċůШƣőċƣШƻŔƚƨċũŔǍĲƚШƣőĲШƖŔƚťШǃŸƨШċƖĲШ
dealing with in just one, easy to understand picture. 
The diagram is shaped like a bowtie, creating a clear 
differentiation between proactive and reactive risk 
management. The power of a Bow Tie diagram is that 
it gives you an overview of multiple plausible 
scenarios, in a single picture. In short, it provides a 

simple, visual explanation of a risk that would be 
much more difficult to explain otherwise. 

29.1. The Bowtie Process 
Step 1: Identify the bowtie hazard 

Step 2: Assess the threats 

Step 3: Assess the consequences 

Step 4: Control 

Step 5:  Recover 

Step 6:  Identify threats to the Controls (Escalation 
Factors) 

Step 7:  Identify the Controls for the threats to the 
Controls

29.2. Controls  
1st -Level Safeguard 

¶ Tripping of a level switch that closes a 
control valve on low level in a vessel 

¶ Tripping of an electric motor on overload 

¶ Alarming a high temperature in reactor 
followed by emergency shutdown 

2nd -Level Safeguard 

¶ Pressure relief valve opening in the event of 
overpressure 

¶ Temperature / pressure / level monitor 

¶ Introduction of a quench stream to cool an 
overheated reactor 

¶ Manual override of a control valve 

3rd -Level Safeguard 

¶ Fire detection / protection monitors on 
release of flammables 

¶ Flammable gas detectors that alarm 
flammable gas release 

¶ Increased equipment spacing (to reduce fire 
/ explosion impacts) 

4th -Level Safeguard 

¶ Emergency Response Plan in place 

¶ Training of Employees in emergency 
situations 

¶ Plant-wide intercom / warning systems 

 

 

 

  

https://www.cgerisk.com/knowledgebase/File:Bowtie_Diagram.png


30. Human Reliability Analysis (HRA) 
Techniques such as Human Error Assessment and Reduction Technique (HEART): Assess human performance and 
reliability within a system, identifying potential human errors and their consequences to inform risk management 
strategies. Is generally defined as: т A structured approach used to identify potential human failure events (HFEs) and 
to systematically estimate the probability of those errors using data, models, or expert judgment HRA STEPS 

 

  



31. Basic principles of electricity  
¶ Electricity is the flow or movement of 

electrons through a substance which allows 
the transfer of electrical energy from one 
position to another. 

¶ This flow or movement of electrons is known 
as the electric current. 

¶ The substance through which the electricity 
flows is called a conductor. Conductors 
such as metals, liquids which have very low 
resistance are good conductors. 

¶ Very poor conductors are known as 
insulators such as rubber, timber and 
plastics. 

¶ A circuit is an unbroken loop of conductive 
material that allows electrons to flow 
through continuously without beginning or 
end. 

¶ If a circuit is broken that means it's 
conductive elements no longer form a 
complete path, and a continuous electron 
flow cannot occur in it, a short circuit is 
made. 

31.1. Static electricity  

¶ Electrons (conventionally negatively charged) detached from stable atomic structure are in a state of imbalance. 
When the electrons are poised in that static condition (just like water sitting still, high in a reservoir), the energy 
stored there is called potential energy, because it has the possibility (potential) of release that has not been fully 
realized yet. Stationary charge constitutes static electricity. 

 

31.2. Relationship of volt (V), current (I) & resistance (R)  

¶ Volt: The unit of measurement of electrical pressure or electrical voltage 

¶ Ampere (Current): The unit of measurement of electric current flow 

¶ Ohm (Resistance): The unit of measurement of electrical resistance 

ƚШƓĲƖШ§őůќƚШxċƽаШéШӀШfÅШŸƖШfШӀШéоÅ 

 



31.3. Human resistance values for various skin -contact conditions  

Body Resistance value  

Dry skin 1,00,000 to 6,00,000 ohms 

Wet skin 1000 ohms 

Internal body  
(hand to foot) 

400 to 600 ohms 

Ear to ear (about) 100 ohms 

31.4. Effect of current on human body  

Effect of current  Milli Amps.  

Mild Sensation, let т go border line of painful shock, muscles still under control < 15 mA >=10 mA 

Muscle control affected 15 mA 

Breathing difficulties start 20 mA 

Severe shock & possible death due to rapid, uncoordinated series of 
contraction of heart muscles causing irregular heart beat & cardiac arrest 

50 mA >3 sec 

31.5.  Hazards, risks and danger of electricity  
¶ Electric Shock т severe electric shocks can 

cause involuntary muscle grip, heat 
fibrillation, respiratory failure and cardiac 
arrest 

¶ Burns т burns can also result from an electric 
shock, at the point of contact and the point 

that the current flows out of body. There may 
also be internal burns along the current path 

¶ Electrical fires and explosions 

¶ Arcing 

¶ Secondary hazards

31.6. Electrical shock  
Flow of electric current through human body results in 
electric shock, causing convulsion of muscles, heart, 
lungs, leading to unconsciousness & even death. 

Major causes:  

¶ Overloading of circuits  

¶ Sub-standard material 

¶ Improperly rated fuse 

¶ Poor/damaged insulation 

¶ Poor connections 

Severity of shock depends upon  

¶ Voltage т ƚШ§őůќƚШũċƽШƚőŸƽƚШƣőĲƖĲШŔƚШċШ
simple relationship between voltage and 
current. The higher the voltage, the greater 
the current. 

¶ Duration т The length of time that a person is 
exposed to the flow of electricity is critical. 
e.g. a current flow of 60 mA for 30 
milliseconds is unlikely to cause a severe 
injury, whereas the same current flow over a 
period of 2 seconds can prove fatal. 

¶ Frequency т of the AC current. 

¶ Current path т the route that the electricity 
takes as it flows through the body is also 
critical. If it runs through the chest it is likely 
to affect the heart. 

¶ Contact surface area т The more skin that is 
in contact with the live surface, the lower the 
resistance and the more severe the injury. 

¶ Environment т Any environment factors that 
reduce resistance will cause an increase in 
current flow and therefore increase the 



severity of the shock, e.g. wet surfaces, 
humid air, metal surfaces etc.

31.7. Electrical burns  
¶ Direct electrical burns т where current 

causes overheating as it passes through the 
skin and the internal tissues of the body. 
There may be entry and exit skin burns and 
these will be full skin thickness. The internal 
tissue burns can be very severe and may 
prove fatal. 

¶ Indirect electrical burns т which do not occur 
as a result of current passing through the 
body, but when an electrical accident 
causes something to overheat and explode. 
e.g. dropping a spanner onto a high voltage 
cable can cause a short circuit which results 
in a flash of radiant heat and an explosion of 
molten metal. 

 

31.8. Electrical fires and explosions  
¶ Electrical equipment may be faulty and 

overheat as a result, leading to a fire 

¶ The system may be overloaded, as too much 
current passes through it overheats 

¶ Equipment may be misused. e.g. it may be 
connected into the mains supply by pushing 
bare wires into the socket rather than using 
the proper plug 

¶ A flammable atmosphere may be present 
which electricity ignites. This can happen in 
two different sets of circumstances 

¶ The wrong type of electrical equipment is 
brought into an already known existing 
flammable atmosphere. 

¶ A flammable atmosphere is accidentally 
created in an area where it would not be 
expected. (e.g. due to spillage) 

¶ Electrical equipment may produce heat or 
sparks as a part of its normal operation

31.9. Electrical arcing  
¶ Arcing is where electricity jumps across an 

air gap. A person who is standing on earth too 
close to a high voltage conductor may suffer 
flash burns as a result of arc formation. 

¶ It occurs in a very limited way inside some 
low voltage electrical equipment. 

The main risks associated with arcing are:  

¶ Electric shock as a result of being struck by 
the arc. 

¶ Direct burns as a result of being struck by the 
arc. 

¶ Indirect burns from the radiant heat given off 
by the arc and from melting of any equipment 
struck. 

¶ Damage to the eye as a result of ultraviolet 
light. 

 

Secondary hazards are those additional hazards 
which present hazards themselves as a result of 
an electrical hazards. 

¶ Abrasion and impact, noise and vibration 



¶ Trip hazards (from trailing leads, raised 
socket points etc.) 

¶ Entanglement hazards (from electrical 
motors) 

Workers in elevated locations who experience electric 
shock can fall, resulting in serious injury or death or it 
could lead to a collision with a vehicle if the victim 
collapsed on to a roadway. It is very important that 
these hazards are considered during a risk 
assessment.

31.10. Workplace electrical equipment  
Conditions and practices likely to lead to 
accidents.  

¶ Using unsuitable equipment  

¶ Using equipment in wet, damp or humid 
conditions 

¶ Misuse e.g. sticking wires directly into a 
socket rather than using a plug 

¶ Physical abuse e.g. pulling the plug out by 
tugging at the flex, carrying the tool by the flex 

¶ Repairs carried out by unauthorised 
personnel or carried out badly. e.g. split flex 
taped up with insulating tape. 

¶ Continued use of faulty, defective 
equipment 

¶ Lack of routine inspection, testing or 
maintenance 

Risks and hazards associated with portable 
electrical equipment  

 

Safe system of work is used where hazards cannot 
be physical eliminated e.g. PTW, LOTO 

Safe system of work is used to:  

¶ Assess the task 

¶ Identify the hazard 

¶ Develop safe method 

¶ Implement the system 

¶ Monitor 

Use of competent persons  

The laws and regulations require that inspection and 
ƣĲƚƣŔŰŊШůƨƚƣШĤĲШĦċƖƖŔĲĬШŸƨƣШĤǃШċШћĦŸůƓĲƣĲŰƣШƓĲƖƚŸŰќШƣŸШ
check that the electric work meets required 
standards. 

Competent person т љƽőŸШ ƓŸƚƚĲƚƚĲƚШ ƚƨŉŉŔĦŔĲŰƣШ
technical knowledge and experience for the nature of 

the electrical work undertaken and is able at all times 
to prevent danger, and where appropriate, injury to 
ƣőĲůƚĲũƻĲƚШċŰĬШŸƣőĲƖƚњЮ 

Every electrical installation is subject to periodic 
inspection and testing by a competent person. 

LOTO stands for Lockout/Tagout, which is a safety 
procedure used in industries to ensure that 
dangerous machines are properly shut off and not 
able to be restarted before maintenance or service 
work is performed. 

LOTO procedure typically works:  

Preparation: The authorized employee who will 
perform the maintenance or service work identifies 
the equipment to be serviced and the energy sources 
that need to be controlled. This includes electrical, 
mechanical, hydraulic, pneumatic, chemical, and 
thermal energy sources. 

¶ Notify Affected Employees:  The authorized 
employee notifies all affected employees 
(such as machine operators) that the 
equipment will be shut down and 
locked/tagged out for maintenance or 
servicing. 

¶ Shutdown:  The equipment is shut down 
using the appropriate procedures specified 
by the manufacturer or employer. This may 
involve pressing an emergency stop button, 
flipping a switch, or following specific 
shutdown procedures. 

¶ Isolation:  Each energy source is isolated or 
blocked to prevent the release of hazardous 
energy. This typically involves placing locks 
or tags on energy isolation devices such as 
circuit breakers, valves, switches, or plugs. 

¶ Lockout/Tagout:  The authorized employee 
applies a lockout device to each energy 
isolation point to ensure that it cannot be 
operated. Additionally, a tagout device is 
attached to indicate that the equipment is 
being serviced and should not be operated. 

¶ Stored Energy Dissipation:  Any residual or 
stored energy in the equipment is safely 
released or dissipated to ensure that it 
cannot cause injury during maintenance or 
service work. 



¶ Verification:  The authorized employee 
verifies that the equipment is properly 
isolated and de-energized before beginning 
work. This may involve checking that the 
equipment does not start when attempting 
to operate it and testing for the absence of 
voltage using appropriate testing equipment. 

¶ Work Performed:  The maintenance or 
service work is performed as required, 
knowing that the equipment is safely de-
energized and locked/tagged out. 

¶ Restoration:  Once the maintenance or 
service work is complete, the authorized 
employee removes the lockout/tagout 
devices and restores energy to the 
equipment following the appropriate 
procedures. 

¶ Verification of Restoration:  Before 
returning the equipment to service, the 
authorized employee verifies that all tools 
and personnel are clear of the equipment, 
and that it is safe to operate.

31.11. Working at Height  
¶ There is an ever-present risk of falling. 

¶ This is the main cause of accidents and of 
major injuries. 

¶ Falls are the largest cause of accidental 
death in the construction industry. 

¶ Occupational Safety and Health 
Administration (OSHA) have defined work at 
height as work above 2m. 

¶ Generally, work at height includes all work 
activities where there is a need to control a 
risk of falling a distance liable to cause 
personal injury. 

Working on a scaffold or from a mobile elevating 
work platform (MEWP) 

¶ Sheeting a lorry or dipping a road tanker 

¶ Working on the top of a container in docks or 
on a ship or storage area 

¶ Tree surgery and other forestry work at height 

¶ Using cradles or rope for access to a building 
or other structure like a ship under repair 

¶ Climbing permanent structures like a gantry 
or telephone pole 

¶ Working near an excavation area or cellar 
opening if a person could fall into it and be 
injured 

¶ Painting or pasting and erecting posters at 
height 

¶ Work on staging or trestles 

¶ Using ladder/stepladder or kick stool for 
shelf filling, window cleaning, etc 

¶ Working in a mine shaft or chimney 

Basic hazards and factors affecting risk from 
working at height  

¶ Vertical distance 

¶ Fragile roofs 

¶ Deterioration of materials 

¶ Unprotected edges 

¶ Unstable/ poorly maintained access point 

¶ Weather and falling material 

¶ Fall from roof edges 

¶ Fall through fragile roof sheet 

¶ Fall through openings in the roof 

¶ Hot bitumen 

¶ Material falls from height 

¶ Electrocution due to electrical portable tools 

¶ Contact with overhead power lines 

Protection from fall from height  

¶ Edge protection around the roof perimeter 

¶ Cover or guard the openings on the roof 

¶ Use crawler board on slope fragile roof 

¶ Provide proper access and egress to the roof 

¶ Tie safety net below the roof 

Protection for preventing material fall from height  

¶ Materials shall be lowered from height, no 
material shall be dropped 

¶ Do not keep any loose materials unsecured 
on the roof 

¶ Tie the tools used for roof work to the waist. 

PPEs 

¶ PPEs - safety helmet, safety harness, 
footwear with good grip etc 

¶ Wear spectacles when working under hot 
sun 

Employees 

¶ Trained and competent 

¶ Premedical test 



¶ Height work permit 

¶ Appropriate rest pause 

 

Methods of avoiding working at height  

Modifying a work process, e.g. cleaning windows 
from the ground by pole cleaning rather than of 
ladders. 

¶ Modifying a design, e.g. erecting guardrails or 
steel work at ground level and then craning 
the steel and guard-rails into place. 

¶ Risk assessment to be done to see the work 
at height is reasonably practical. 

¶ Assemble a structure on the ground and then 
lift it into place using the appropriate lifting 
equipment. 

¶ An adequate planning is required for avoiding 
work at height. 

Slips, trips and falls on the same level  

¶ Wet or dusty floors 

¶ The spillage of wet or dry substances т oil, 
water, flour dust and plastic pellets used in 

¶ plastic manufacture 

¶ Loose mats of slippery floors 

¶ Wet and/or icy weather conditions 

¶ Unsuitable footwear or floor coverings or 
sloping floors 

¶ Loose floorboards or carpets 

¶ Obstructions, low walls, low fixtures on the 
floor 

¶ Cables or trailing leads across walkways or 
uneven surfaces 

¶ Raised telephone and electrical sockets. 

¶ Poor housekeeping т obstacles left on 
walkways; rubbish not removed regularly 

¶ Poor lighting levels т particularly near steps 
or other changes in level 

¶ Sloping or uneven floor т particularly where 
there is poor lighting or no handrails. 

Falls from height  

Working next to the unprotected edge 

¶ Working on a fragile material 

¶ Using access equipment, such as a mobile 
elevated working platform or cherry picker 

¶ Using ladders, such as a step ladder, 
extension ladder or fixed vertical access 
ladder 

¶ Standing on objects to reach high levels (e.g. 
using a chair to reach the top shelf of a 
storage rack) 

Control measures for the safe movement of people 
in the workplace  

Slips, trips and falls on the same level: 

¶ The provision of non-slip flooring 

¶ A good standard of lighting 

¶ Do not blocking the aisles with materials 

¶ Wearing of suitable footwear 

¶ Adequate handrails on stairways 

¶ The highlighting of any floor level changes  

¶ Procedures to ensure a quick and effective 
response to any reports of floor damage or 
spillages 

¶ Good housekeeping procedures and 
cleaning arrangements 

¶ Proper design of workplace layout avoiding 
blind corners and uneven level 

Falls from work at height:  

¶ The principle means of preventing falls of 
people or materials includes the use of 
fencing, guard rails, toe boards, working 
platforms, access boards, ladder hoops, 
safety nets and safety harnesses. 

¶ The use of banisters on open sides of 
stairways and handrails fitted on adjacent 
walls will also help to prevent people from 
falling Holes in floors and pits should always 
be fenced or adequately covered 
Precautions should be taken when working 
on fragile surfaces Great care should be 
taken when people are loading or unloading 
vehicles. 

Design features of stairways to reduce the 
accidents:  

¶ Adequate width of the stairways, depth of the 
tread and provision of landings and banisters 
or handrails and intermediate rails; the 
treads and risers should always be of 
uniform size throughout the staircase and 
designed to meet the national building 
standards for angle of incline 

¶ Provision of hand railing 

¶ Provision of non-slip surfaces and reflective 
edging 



¶ Adequate lighting 

¶ Adequate maintenance 

¶ Special or alternative provision for disabled 
people (e.g. personnel elevator at the side of 
the staircase) 

Collisions with moving vehicles:  

¶ These are best prevented by completely 
separating pedestrians and vehicles, 
providing well-marked, protected and laid-
out pedestrian walkways. 

¶ People should crossroads by designated and 
clearly marked pedestrian crossings. 

¶ Suitable guard rails and barriers should be 
erected at entrances and exits from 
ĤƨŔũĬŔŰŊƚШċŰĬШċƣШћĤũŔŰĬќШĦŸƖŰĲƖƚШċƣШƣőĲШĲŰĬШŸŉШ
racking in warehouses. 

¶ Particular care must be taken in areas where 
lorries are being loaded or unloaded. 

¶ It is important that separate doorways are 
provided for pedestrians and vehicles and all 
such doorways should be provided with a 
vision panel and an indication of the safe 
clearance height, if used by vehicles. 

¶ Finally, the enforcement of a sensible speed 
limit, coupled, where practicable, with 
speed governing devices, is another effective 
control measure. 

Being struck by moving, falling or flying objects:  

¶ These hazards may be prevented by guarding 
or fencing the moving part. 

¶ Both construction workers and members of 
the public need to be protected from the 
hazards associated with falling objects. 

¶ Both groups should be protected by the use 
of covered walkways or suitable netting to 
catch the falling debris where this is a 
significant hazard. 

¶ Waste material should be brought to ground 
level by the use of chutes or hoists. 

¶ Waste should not be thrown from a height 
and only minimal quantities of building 
materials should be stored on working 
platforms.  

¶ Appropriate personal protective equipment, 
such as hard hats and/or safety glasses, 
should be worn at all times when 
construction operations are taking place. 

Striking against fixed or stationary objects  

This hazard can only be effectively controlled by: 

¶ Having good standards of lighting and 
housekeeping 

¶ Defining walkways and making sure they are 
used. 

¶ The use of awareness measures, such as 
training and information in the form of signs 
or distinctive colouring 

¶ The use of appropriate personal protective 
equipment, such as head protection. 

¶ Develop a safe workplace as early as 
possible and ensure that suitable floor 
surfaces and lighting are selected, and 
vehicle and pedestrian routes are clearly 
planned. 

Being struck by moving, falling or flying objects  

¶ These hazards may be prevented by guarding 
or fencing the moving part. 

¶ Both construction workers and members of 
the public need to be protected from the 
hazards associated with falling objects. 

¶ Both groups should be protected by the use 
of covered walkways or suitable netting to 
catch the falling debris where this is a 
significant hazard. 

¶ Waste material should be brought to ground 
level by the use of chutes or hoists. 

¶ Waste should not be thrown from a height 
and only minimal quantities of building 
materials should be stored on working 
platforms.  

¶ Appropriate personal protective equipment, 
such as hard hats and/or safety glasses, 
should be worn at all times when 
construction operations are taking place. 

Ladder т hazards 

¶ Fall from ladders 

¶ Ascending or descending improperly 

¶ Failure to secure ladder 

¶ Wrong material component 

¶ Structural failure 

¶ Struck by falling ladders 

¶ Struck by materials falling from ladders  

¶ Tripping over ladders 

¶ Lifting heavy ladders 

¶ Striking persons or objects while carrying 
ladder  

¶ Contact with electrical equipment 



¶ Unsafe conditions of placing the ladder 

Construction:  

¶ Ladder shall be made of good construction 

¶ No rung should be missing 

¶ Rungs shall be clear of oil/grease  

¶ No splice joint is permitted on the ladder 

Placing:  

¶ Slope of ladder to be kept is 1:4, base to 
height 

¶ Stiles to extend at least 1 m above the step-
off point 

¶ Ladder shall be secured to a structure 

¶ Firm and fitted with a non-slippery foothold 

Ladder т safe use 

¶ Face the ladder when ascending or 
descending 

¶ Maintain 3-point contact on the ladder 

¶ Only one person shall climb the ladder at a 
time 

¶ Do not place the ladder in aisles or where 
there may be the danger of traffic 

¶ Do not place ladders near live electrical 
circuits  

¶ Do not use ladder horizontally as a work 
platform 

¶ Do not stretch or reach beyond  

¶ Do not carry materials while climbing on a 
ladder 

¶ Ensure the arms between the ladder are fully 
opened and locked 

¶ Do not work on top of the step 

¶ Sit on top of the step, keeping the legs on 
either side of the ladder 

Scaffolding т components  

Scaffolding т hazards 

¶ Falls from height 

¶ Material falls from height 

¶ Hit by protruding member 

¶ Collapse of the scaffold 

¶ Electrocution 

Factors to be considered in selection of scaffolds  

¶ Load on the scaffold 

¶ Site conditions 

¶ Height of scaffold 

¶ Type of work 

¶ Duration of work 

¶ Access for pedestrian and traffic 

¶ Weather conditions 

¶ Configuration of the building 

Scaffolding т precautions  

Employees 

¶ Erected under a competent supervisor 

¶ Experienced and trained workers 

Construction  

¶ No damage scaffold material be used 

¶ Factor of safety is 4 

Base 

¶ Even, firm ground 

¶ No erection on unstable objects like barrels 
boxes, etc 

¶ Use sole plate 

Stability  

¶ Verticality and plumb 

¶ Adequate ties or guys 

¶ Provide bracings

 

  



Scaffolding т reasons to collapse  

¶ Erecting scaffold on an unstable ground 

¶ Using damaged material 

¶ Improperly designed 

¶ ÅĲůŸƻċũШŸŉШƚĦċŉŉŸũĬШĦŸůƓŸŰĲŰƣШƽŔƣőŸƨƣШŔŰƚƓĲĦƣŸƖќƚШťŰŸƽũĲĬŊĲ 

¶ Improperly erected 

¶ Hit by vehicle 

¶ Altered incorrectly 

¶ Effected by wind/rain 

¶ Foundation given away 

 

31.12. Manual handling  
Manual handling refers to any activity that involves 
lifting, lowering, pushing, pulling, carrying, or moving 
objects or loads by hand or bodily force. It's a 
common task in many workplaces, such as 
warehouses, construction sites, healthcare facilities, 
and retail settings. Improper manual handling 
techniques can lead to musculoskeletal injuries, 
such as strains, sprains, and back injuries. To 
minimize the risk of injury and promote safety, 
employers often provide training on proper manual 
handling techniques and may also use load handling 
equipment. 

 

Common types of manual handling injury  

¶ Back injuries include injuries to the discs 
situated between the spinal vertebrae and 
can lead to a very painful prolapsed disc 
lesion (slipped disc).  

¶ These are caused by twisting, lifting or 
pushing loads where the stress is carried on 
the spine, usually towards the base. 

¶ Trapped nerve usually occurring in the back 
as a result of another injury but aggravated by 
manual handling. 

¶ Muscular sprain and strains Caused when 
muscular tissue is stretched beyond its 
normal capability leading to a weakening, 
bruising and painful inflammation of the area 
affected. Normally occurs in the back or in 
the arms and wrists. 

 

Manual Handling Hazard  

¶ Hernia is the rupture of the body cavity wall 
in the lower abdomen, causing a protrusion 
of part of the intestine. 



¶ Cuts, bruising and abrasions caused by 
handling loads with unprotected sharp 
corners or edges. 

¶ Fractures normally of the feet due to the 
dropping of a load. 

¶ WRULDs cover a wide range of 
musculoskeletal disorders. 

¶ Rheumatism is chronic disorders involving 
severe pain in the joints. It has many causes, 
one of the which is the muscular strain by 
poor manual handling lifting techniques. 

Control of Material Handling Risk  

¶ Avoiding manual handling operations that 
involve a risk of injury so far as is reasonably 
practicable by either redesigning the task or 
avoid moving the load or by automating or 
mechanizing the operations. 

¶ If manual handling cannot be avoided, then a 
suitable and sufficient risk assessment 
should be made. 

¶ Reduce the risk of injury from those 
operations so far as is reasonably 
practicable, either by the use of mechanical 
handling or making improvements to the 
task, the load and the working environment. 

 

 

Assessment of manual handling risks  

The task 

¶ Is the load held or manipulated at a distance 
from the trunk? 

¶ Is a satisfactory body posture being 
adopted? 

¶ Are there excessive distances to carry or lift 
the load? 

¶ Is there excessive pulling and pushing of the 
load? 

¶ Is there a risk of a sudden movement of the 
load? 

¶ Is frequent or prolonged physical effort 
required? 

¶ Are there sufficient rest or recovery periods? 

¶ Is there an imposed rate of work on the task? 

¶ Are the loads being handled while the 
individual is seated? 

¶ Does the handling involve two or more 
people? 

¶ The individual 

¶ Gender 

¶ Physical strength 

¶ Health condition 

¶ Level of training 

¶ Hazards to pregnant women 

¶ ÂĲƖƚŸŰќƚШƓĲƖĦĲƓƣŔŸŰШŸŉШƣőĲŔƖШċĤŔũŔƣǃ 

¶ Personal capability 

The load 

¶ Is the load too heavy? 

¶ Is the load too bulky or unwieldy? 

¶ Is the load difficult to grasp? 

¶ Are the contents of the load likely to shift? 

¶ Is the load sharp, hot or cold? 

The working environment  

¶ Any space constraints on movement and 
posture? 

¶ Slippery, uneven or unstable floors. 

¶ Variations in levels of floors or work 
surfaces, possibly requiring the use of 
ladders. 

¶ Extremes of temperature and humidity. 

¶ Ventilation problems or gusts of wind. 

¶ Poor lighting conditions. 

 

Means of minimizing the risks  

The risk assessment process will demonstrate that 
the need to lift and move loads by hand should be 
eliminated wherever possible. 



However, the first consideration, when it is 
reasonably practicable, is mechanical assistance. 

Mechanical assistance involves the use of 
mechanical aids to assist the manual handling 
operation. 

¶ Hand т powered hydraulic hoists 

¶ Specially adapted trolleys 

¶ Hoists for lifting patients 

¶ Roller conveyors 

The task 

Sequencing т adjusting the order of tasks performed 
to minimize the number of operations involving lifting 
and carrying loads. 

Work routine т reducing repetitive operations by 
means of introducing breaks, job rotation and 
providing ways in which workers can operate more at 
their own pace, rather than the work being controlled 
by a continuous feed supply of materials to be 
handled. 

Using teams т sharing the load by using teams of 
workers to carry out the task (e.g. specifying that two 
people are required to lift certain types of load or 
passing the load on rather than carrying it, particularly 
at changes in level) may be effective. 

 

The load 

Weight and size т is it possible to break up loads so 
that individual items are lighter and/or smaller? It may 
mean that more handling operations are necessary, 
with higher risks arising from more task repetition. 
Making the load easier to grasp т where it is not 
possible to make the load smaller, hand grips or 
handles may have to be provided. Making the load 
more stable and rigid т attention should be given to 
the way in which items are packed within containers 
to ensure that so far as possible they do not move 

inside rigid containers and that the weight is well 
distributed through the load. The type of container 
used can contribute to this. Flexible containers, such 
as sacks, should be avoided where possible. 

¶ Making the load less damaging to hold т 
ensuring the surfaces of the load are clean, 
smooth, not slippery and, in the case of hot 
or cold items, that they are held in insulated 
containers. 

¶ Markings т it is helpful to those handling 
loads if they are aware of the approximate 
weight and centre of gravity. 

In addition, special requirements such as which way 
up to hold and stack the load, or warnings about 
instability should be clearly indicated. 

 

The Working environment  

¶ Workstation design т the object should be to 
make access to the load being handled and 
any equipment used during 

¶ the operation as comfortable as possible. 

¶ Floor conditions т all floors should be free of 
obstructions, bumps, holes and any 
materials which may cause workers to slip, 
fall or otherwise lose their footing whilst 
undertaking the handling operations. 

¶ Changes of level т the use of steps and 
ladders should be avoided wherever 
possible when carrying loads, particularly 
where they may obstruct visibility. 

¶ Atmospheric conditions т heating and 
ventilation should be set up so that 
conditions are comfortable to work in and do 
not cause fatigue. 

¶ Personal protective equipment т such 
equipment as is necessary to protect 
themselves and their own clothing from 
harm or damage. 

The individual  



¶ The state of health of individuals and his/her 
medical record will provide the first 
indication as to whether the individual can 
undertake the task. 

¶ A period of sick leave or a change of job can 
make an individual vulnerable to manual 
handling injury. 

¶ Training and information include the 
provision, where it is reasonably practicable 
to do so, of precise information on the weight 
of each load and the heaviest side of any load 
whose centre of gravity is not centrally 
positioned. 

¶ Other psychological factors. 

Good lifting technique for manual handling  

¶ Check suitable clothing and assess load. 
Heaviest side to body. 

¶ Place feet apart т bend knees. 

¶ Firm grip т close to body. Slight bending of 
back, hips and knees at start. 

¶ Lift smoothly to knee level and then waist 
level, no further bending of back. 

¶ With clear visibility move forward without 
twisting. Keep load close to the waist. Turn 
by moving feet. Keep head up. Do not look at 
the load. 

¶ Set load down at waist level or to knee level 
and then on the floor. 

Types of injuries associated with manual handling 
activities  

¶ The findings of the manual handling 
assessment. 

¶ The recognition of potentially hazardous 
manual handling operations. 

¶ The correct use of mechanical handling aids. 

¶ The correct use of personal protective 
equipment. 

¶ Features of the working environment which 
aid safety in manual handling operations. 

¶ Good housekeeping issues. 

¶ Factors which affect the capability of the 
individual. 

¶ Good lifting or manual handling technique. 

 

Manual mechanical aids  

Hazards 

¶ Incorrect use of equipment, such as 
overloading or attempting to carry unstable 
loads. 

¶ Manual handling risk associated with 
pushing or pulling the truck. 

¶ Instability of the load causing the load to fall. 

¶ Moving up, down or across slopes causing of 
control.  

¶ Poor parking of the truck causing obstruction 
in a traffic route. 

¶ Other pedestrians may be struck driving 
manoeuvring.  

¶ Trapped feet under the wheels or when 
lowering the load. 

¶ Lack of maintenance of the lifting 
equipment.  

Controls  

¶ Avoidance of uneven ground or slope. 

¶ Use of ramp oversteps. 

¶ Observing the safe working load limits. 

¶ Securing the load if necessary. 

¶ Using the brakes (if fitted) whenever the truck 
is stationary. 

¶ Care when moving or lowering the load. 

¶ Safe parking and storage to avoid 
obstruction.  

¶ Routine inspection and maintenance. 

¶ Use of safety shoes or boots to avoid crush 
injuries. 

Lifts and hoist т hazards  

¶ Falling objects т such as the load falling from 
the hoist, or the hoist itself falling due to the 
structural failure. 

¶ Being struck by the load during a lifting 
operation. 

¶ Being entangled in moving parts. 

¶ Falling from height т from a landing level, 
parts of an enclosure  

¶ or other projections while riding on a 
platform of the lift. 

Lifts and hoist т precautions  

¶ Ensuring that the hoist or lift is suitable for its 
intended use. 

¶ Preventing people from getting underneath 
the hoist or lift platform or the load during a 



lifting operation by enclosing the base of the 
lift or hoist with a fence. 

¶ Preventing people from gaining access to an 
unprotected landing edge.  

¶ Observing maximum safe working load of the 
lift or hoist т which should be clearly 
displayed.   

¶ Providing information, instruction and 
training as required. 

¶ Routine maintenance by competent 
engineers. 

Ensuring all service devices such as brakes, freefall 
brakes and interlocks are in full working order. 

 

Hazards for powered load handling equipment  

¶ Collapse and toppling of the equipment 

¶ Falls from height 

¶ Falling objects 

¶ Being struck by the equipment or the load 
during movement 

¶ Unstable load 

¶ Exceeding safe working load 

¶ Overturning 

¶ Contact т battery acid, hot surfaces, 
electrical  

¶ Collision with people and objects 

¶ Fire/explosion т fuel leaks/battery 
charging/electrical arcing 

¶ Manual Handling т adjusting forks/changing 
batteries   

¶ Exhaust fume emission 

¶ Inappropriate parking т blocking 
entrances/exits 

¶ Vibration т travelling over uneven ground 

¶ Fork-lift trucks т hazards  

Fork-lift trucks т hazards  

¶ Overturn of the truck т the narrow and short 
wheelbase of the truck makes it unstable so 
it can fall over sideways or tip forwards or 
backwards very easily. 

¶ Fall of the load т the load may fall from forks 
of the truck on to the driver or others standing 
nearby during a lifting operation. 

¶ Striking of pedestrians т like all vehicles, a 
forklift will cause a serious injury if it hits a 
pedestrian. 

¶ Fall or entrapment of a person riding on the 
forks т workers often use the forks of the 
forklift as a working platform. This practice 
may result in a fall from height, or the worker 
being trapped between the mast of the 
forklift and fixed structures. 

¶ Fall from loading dock т another common 
accident, where the forklift either falls 
through or off the loading dock that it was 
driving over to access the back of a lorry. 

Precautions during lifting  

¶ Restricting use to trained operators only. 

¶ Routine visual inspection of the truck before 
use. 

¶ Routine maintenance of the truck in 
accordance with the manufacturers 
recommendations. 

¶ Never use the forklift to lift the people unless 
a proper working platform is attached. 

¶ Ensuring the load on the forks is secure and 
stable. 

¶ Ensuring that the safe working load limits of 
the truck are not exceeded. 

¶ Observing site speed limits. 

¶ Never travel with the forks raised. 

¶ Never travel with obstructed vision. 

Conveyors т precautions  

¶ Do not touch the moving parts 

¶ Wear hard hat and safety shoes 

¶ Tie back (and tuck in) long hair 

¶ Emergency shut-off devices  

¶ Do not wear loose clothing or jewellery 

¶ Do not ride on the conveyors 

¶ Fixed guards on drums Side guards  

¶ Regular maintenance 



 

Procedure for powered load handling equipment  

¶ Positioning and installing lifting equipment: 
lifting equipment must be positioned and 
installed so as to reduce the risks, so for as 
is reasonably practicable. 

¶ The organisation of lifting equipment: every 
lifting operation, that is, lifting and lowering 
of a load, shall be properly planned by a 
competent person, appropriately 
supervised, carried out in safe manner. 

¶ Summary of the requirements of lifting 
operations: there are 4 general requirements 
of all lifting operations: 

¶ Use strong, stable and suitable lifting 
equipment. 

¶ The equipment should be positioned and 
installed correctly. 

¶ The equipment should be visibly marked with 
the safe working load (SWL). 

¶ Lifting operations must be planned, 
supervised and performed in a safe manner 
by competent people. 

Periodic inspection and examination/testing of 
lifting equipment  

¶ Lifting equipment should be thoroughly 
examined before it is used for the first time 
(unless it has an in-date certificate of 
thorough examination from the 
manufacturers or previous owner). 

¶ After it has been assembled at a new 
location.  

¶ Periodically at intervals prescribed by 
national laws and regulations. 

¶ After an event that may be affected its 
strength and stability. 

The frequency of periodic through examination will 
typically be:  

¶ Every 12 months where it is not used to carry 
people. 

¶ Every 6 months where it is used to carry 
people. 

¶ Every 6 months for lifting accessories. 

The examination and testing should be done by 
competent engineer. 

 

  



31.13. Lifting Operations  
When considering lifting operations, we should 
consider the equipment under two areas. These 
are: - 

¶ Lifting Equipment: These are Cranes, 
Winches, Pulley Blocks etc. 

¶ Lifting Accessories (Previously Called 
Tackle): These are Chain and Rope Slings, 
Rings, Shackles, Eye Bolts etc. 

The principal hazards associated with any lifting 
operation using cranes are:  

¶ Overturning can be caused by weak support, 
ŸƓĲƖċƣŔŰŊШŸƨƣƚŔĬĲШƣőĲШůċĦőŔŰĲќƚШĦċƓċĤŔũŔƣŔĲƚШ
and by striking obstructions. 

¶ Overloading by exceeding the operating 
capacity or operating radii, o by failure of 
safety devices. 

¶ Collision with other cranes, overhead cables 
or structures. 

¶ Failure of Support by placing over cellars and 
drains, outriggers not extended, made-up or 
not solid ground, or of structural 
components of the crane itself. 

¶ Loss of Load from failure of lifting tackle or 
slinging procedure. 

¶ Failure of load Bearing Part. 

Safety Measures When Using Cranes 

A number of safety measures should be incorporated 
for the safe operation of the crane.  These include: 

¶ Pre-use check by operator 

¶ Lifting equipment must be of adequate 
strength and stability for the load.  Stresses 
induced at mounting or fixing points must be 
considered.  Similarly, every part of a load, 
anything attached to it and used in lifting 
must be of adequate strength. 

¶ The safe working load (SWL) must be clearly 
marked on lifting machinery equipment and 
accessories in order to ensure safe use.  
Where the SWL depends on the 
configuration of the machinery, it must be 
clearly marked for each configuration used 
and kept with the machinery.  Equipment, 
which is not designed for lifting persons, but 

which might be used as such, must have 
appropriate markings to the effect that it is 
not to be used for passengers. 

Load indicators т two types  

1. Load/radius indicator  

2. Automatic safe load indicator, providing 
audible and visual warning  

¶ Controls т should be clearly identified and of 
ƣőĲШљĬĲċĬ-ůċŰњШƣǃƓĲ 

¶ Overtravel switches т limit switches to 
prevent the hook or sheave block being 
wound up to the cable drum. 

¶ Access т safe access should be provided for 
the operator and for use during inspection 
and maintenance/emergency. 

¶ Operating position т should provide clear 
visibility of hook and load, with the controls 
easily reached 

¶ Passengers т should not be carried without 
authorisation, and never on lifting tackle 

¶ Lifting attachments т chains, slings, wire 
ropes, eyebolts and shackles should be 
tested/examined 

Operating Area:  all nearby hazards, including 
overhead cables and bared power supply conductors, 
should be identified and removed or covered by safe 
working procedures such as locking-off and permit 
systems.  Solid support should be available and on 
new installations the dimensions and strength of 
support required should be specified.  The possibility 
of striking other cranes or structures should be 
examined. 

Operator Training:  crane operators and slingers 
should be fit and strong enough for the work.  Training 
should be provided for the safe operation of the 
particular equipment. 

There are 4 major types of cranes: - 

1. Overhead travelling crane (OT) 

2. Tower cranes 

3. Fixed cranes 

4. Mobile cranes

  



31.14. Overhead Travelling Crane (Gantry) 
These cranes run along a fixed track above the 
workplace and the load can also be traversed from 
side to side on rails which run along the crane beams. 
The main hazard is derailment due to overloading or 
obstructions on the tracks and the absence of 
adequate stops at the end of the rails. 

A large number of accidents caused by OT cranes are 
attributed to striking personnel working on or near the 

track.  For this reason, The Factories Act 1961 
required employers to take effective measures to 
prevent a crane approaching within 6 metres of any 
persons working on or near the track.  The measures 
to be taken should be complete isolation and locking 
off of the electrical supply and a permit to work 
system.  Clear hand signals from Employees directing 
overhead cranes are essential for safe operation.

 

31.15. Tower Cranes 

ĦĦŔĬĲŰƣƚШċƣШƣŸƽĲƖШĦƖċŰĲƚШċƖĲШĦċƨƚĲĬШĤǃШŔŰĦŸƖƖĲĦƣШċƚƚĲůĤũǃШŸŉШƣőĲШĦƖċŰĲШċŰĬШŔŰƚƨŉŉŔĦŔĲŰƣШċĦĦĲƚƚШƣŸШƣőĲШŢŔĤЯШůċƚƣШŸƖШĬƖŔƻĲƖќƚШ
cab.  Safe access to the crane is required for maintenance inspection, repair, erection and dismantling. 

31.16. Fixed Cranes 

This type of crane is fixed in one location, an example being Derrick Cranes at docks.  Accidents can involve the collapse 
of the crane.  One of the main hazards is failure to lift vertically due to difficulty in getting the load directly below the lifting 
point. 

31.17. Mobile Cranes  

These cranes generally incorporate telescopic booms and rotate through 360o on its chassis.  The main hazard is 
ŸƻĲƖƣƨƖŰŔŰŊЯШċŰĬШŔƣШŔƚШĲƚƚĲŰƣŔċũШƣőċƣШũŔŉƣŔŰŊШƣċťĲƚШƓũċĦĲШŸŰШƚŸũŔĬШŊƖŸƨŰĬШċŰĬШƣőċƣШƣőĲШůŸĤŔũĲШƻĲőŔĦũĲќƚШŸƨƣƖŔŊŊĲƖƚШċƖĲШŉƨũũǃШ
extended.  As the boom moves out from the centre of gravity of the crane so the load that can be lifted is reduced.  
Indicators within the cab warning of the load in relation to the angle of the boom are required. 

There are particular problems associated with mobile 
cranes and the following precautions should be 
taken, although some of these are relevant to all types 
of cranes. 

¶ Suitability of crane (lift capacity, reach etc.) 

¶ Stable ground conditions 

¶ Use of outriggers 

¶ Avoidance of obstructions 

¶ Overhead power lines 

¶ Designated and protected area 

¶ Suitable and tested lifting tackle 

¶ Correct slinging techniques 

¶ Competence of personnel 

¶ Load near ground if travelling 

¶ Good visibility and communications

31.18. Employee Safety during Lifting  
Whenever lifting with any form of crane takes place 
there are precautions that need to be taken to prevent 
accidents to other employees These are: - 

¶ Trained personnel (Crane operator, Slinger, 
Banksman (Signaller)) 

¶ Properly maintained equipment 

¶ Equipment has undergone statutory 
inspections 

¶ Warning of lift taking place 

¶ Ensuring load is secure 

¶ Not exceeding safe working load 

¶ Lifted to correct height 

¶ Moved at appropriate speed 

¶ Adequate supervision 

It should also be ensured that all employees working 
in the areas where lifting is taking place have been 
properly trained in the procedures and are adequately 
supervised.  

  



31.19. Lifting Accessories (Tackle)  
Lifting Accessories (Previously called Lifting Tackle) 
are used to attach loads to lifting equipment. 

This includes such items as Lifting beams, Chains, 
Wire ropes, textile slings, hooks, rings, shackles, eye 
bolts etc. 

When using Lifting Accessories the main hazards 
are: - 

1. Overloading: - Using tackle of insufficient 
strength for the job.  This can occur by simply 
picking up the wrong attachment or 
underestimating the load to be lifted. 

2. Using Makeshift attachments: - All lifting 
accessories have to tested after manufacture or 
repair 

3. Incorrect slinging arrangements: - Not properly 
attaching accessory e.g. to wide an angle on 
chain sling 

4. Damaged attachments.  Chains can be 
deformed, cracked or stretched. Wire ropes can 
have broken wires or kinks, and textile slings can 
be cut or abraded. 

5. Uninspected attachments: - All lifting 
accessories have to be inspected by a competent 
person every 6 months 

6. Damage to accessories during use: - This can 
mean not using packing at sharp corners leading 
to the accessory being damaged 

7. Failure to examine accessory before use 

8. Lack of training 

Precaution when using Accessories  

¶ All accessories properly certificated and 
tested 

¶ Safe Working Load (SWL) clearly marked 

¶ Inspection prior to use 

¶ No repair to accessories on site 

¶ Not used be used purposes not intended 

¶ Packing between accessory and load 

¶ Properly stored after use 

¶ Training provides for staff in safe use

31.20. Hoists  
Hoists are used extensively in the workplace and vary 
from the basic chain hoist often known as a block and 
tackle to construction hoists used to carry material 
and people. There are also hoists which are designed 
to lift people in hospitals etc. 

The hazards of hoists are: - 

¶ Failure of the chains, slings etc.  

¶ Being struck by moving parts of the hoist.  

¶ hit by materials falling from the platforms.  

¶ Falling down the hoist way from a platform.  

¶ Striking against landing levels riding goods 
hoists.  

Precautions when using hoist  

¶ Controls only operated from one position. 

¶ Clear visibility of landings. 

¶ Clear signals. 

¶ Secure objects being carried on goods 
hoists.  

¶ Do not overfill items being carried on goods 
lifts.  

¶ Do not carry loose items on goods lifts. 

¶ No passengers on goods lifts. 

¶ Safe working load clearly marked. 

¶ Hoist properly examined and tested.  

¶ Suitable fencing and gates at all levels.  

¶ Training in use of hoists.

31.21. Confined Space  
This is any enclosed space, where there is a 
reasonably foreseeable specified risk associated with 
that enclosed space, and includes chambers, tanks, 
vats, silos, pits, trenches, pipes, sewers, flues, wells, 
or other similar places. 

Specified Risk  

This includes a risk of serious injury from fire or 
explosion; increased body temperature resulting in 

unconsciousness; unconsciousness or asphyxiation 
resulting from work exposure to gas, fume, vapour, 
lack of oxygen; drowning from rising liquid level, and 
asphyxiation from a free flowing solid, or entrapment 
in the free-flowing solid which prevents escape to a 
respirable environment. 

Free Flowing Solid 



This is any substance made up of solid particles which 
has a flowing or running consistency, and includes, 
flour, grain, sugar, sand or similar materials. 

The hazards or factors to be considered when 
undertaking confined space work are: -   

¶ Previous contents of confined space 
(Chemical/biological) 

¶ Are there any residues 

¶ What cleaning materials are being used 

¶ Reactions between residues and cleaning 
materials 

¶ Could there be an oxygen 
deficient/enrichment atmosphere 

¶ Could there be an explosive/toxic 
atmosphere 

¶ What are the access and egress facilities 

¶ What tools and equipment need to be used 

¶ What are physical dimensions of confined 
space AND Structural collapse 

Safe System of Work 

The Risk Assessment will help to identify the need for 
a Permit to Work and to develop the Safe System of 
Work which will develop procedures for: - 

1. Permit to Work 

2. Emptying of confined space 

3. Isolation of the confined space 

4. Atmospheric monitoring 

5. Suitable Access and egress 

6. Suitable tools and equipment 

7. Lighting 

8. Personal protective equipment 

9. Communication 

10. Competent staff 

11. Supervision 

12. Emergency procedures 

Testing the Atmosphere  

Testing of the atmosphere may be needed where the 
atmosphere might be contaminated or abnormal and 
may be required prior to entry and it also may be 
necessary to monitor the atmosphere continuously 
during the work.  The appropriate choice of testing 
equipment will depend on particular circumstances.  
For example, when testing for toxic atmospheres, 
chemical detector tubes or portable atmospheric 
monitoring equipment is appropriate. However, there 
may be cases requiring monitoring equipment 

specifically designed to measure for flammable 
atmospheres. 

Testing should be carried out by persons experienced 
and competent in the practice and records should be 
kept.  Personal gas detectors should be worn 
whenever appropriate to mitigate the hazard of local 
pockets of contaminant. 

Gas Sensor 

Gas sensors are devices used to detect the presence 
of various gases in the surrounding environment. They 
are employed in a wide range of applications, 
including industrial safety, environmental monitoring, 
medical diagnostics, and household appliances. 

Detection Principle: Gas sensors utilize various 
detection principles to identify target gases. These 
principles include: 

Chemical Reaction: Some sensors rely on a chemical 
reaction between the target gas and a sensing 
material, causing a change in electrical conductivity, 
resistance, or other properties. 

Optical Absorption: Certain gases absorb specific 
wavelengths of light. Optical gas sensors measure the 
absorption of light at specific wavelengths to detect 
the presence of gases. 

Catalytic Combustion: Combustible gases can be 
detected through catalytic oxidation, where the gas is 
oxidized on a heated surface, causing a change in 
resistance or temperature. 

Electrochemical Reaction: Electrochemical sensors 
involve a reaction between the target gas and an 
electrolyte, generating a current that is proportional to 
the gas concentration. 

Sensing Material: Gas sensors typically contain a 
sensing material that interacts with the target gas. 
This material can be metal oxides, polymers, catalytic 
metals, or other substances tailored to react 
selectively with specific gases. 

Transduction Mechanism: Once the gas interacts with 
the sensing material, the change in properties (e.g., 
electrical conductivity, resistance, optical 
absorption) is converted into an electrical signal by 
the sensor's transduction mechanism. This signal is 
then processed and analysed to determine the gas 
concentration.  

Calibration and Compensation: Gas sensors often 
require calibration to ensure accurate measurement. 
Factors such as temperature, humidity, and cross-
sensitivity to other gases can affect sensor 
performance, so compensation techniques are 
employed to mitigate these influences. 



¶ GAS Sensor measures the concentration of 
gas in its vicinity. 

¶ GAS Sensor interacts with a gas to measure 
its concentration. 

¶ Each gas has its unique breakdown voltage 
i.e. the electric field at which it is ionized. 
Sensors identifies the gas by measuring 
these voltages 

LEL Combustible Gas Sensors т 

¶ Low power wireless gas sensor to detect and 
monitor combustible hydrocarbon gases in 
air. Detection range is 0-100% LEL (Lower 
Explosive Limit) using miniature non-
dispersive infrared sensing 

¶ LEL sensor only designed to detect 0-100% 
LEL concentration of flammable gas 

¶ Sensor may be damaged by exposure to 
higher than 100% LEL concentrations 

¶ To prevent damage, sensor is switched OFF, 
the alarms are activated, and instrument 
ƚőŸƽƚШċŰШф§xớ message (Over Limit) 

Note- Lower Explosive Limit (L.E.L.)-Minimum 
concentration of a combustible gas or vapor in air 
which will ignite if a source of ignition is present. 
Lower explosive limit (LEL): The lowest concentration 
(percentage) of a gas or a vapor in air capable of 
producing a flash of fire in presence of an ignition 
source (arc, flame, heat). At a concentration in air 
lower than the LEL are gas mixtures are "too lean" to 
burn. E.g. CH4 - 4.4%. 

Upper explosive limit (UEL): Highest concentration 
(percentage) of a gas or a vapor in air capable of 
producing a flash of fire in presence of an ignition 
source (arc, flame, heat). Concentration higher than 
UEL are "too rich" to burn. E.g. CH4 т 15 %. 

§ЋШÉĲŰƚŸƖ 

¶ §ЋШ ÉĲŰƚŸƖШ ŔƚШ ċŰШ ŔŰƚƣƖƨůĲŰƣШ ŉŸƖШ ƣőĲШ
measurement of Oxygen level 

¶ Permissible Range- 19.5%-23.5% 

ŰШŸǂǃŊĲŰШы§ЋьШƚĲŰƚŸƖЯШċũƚŸШťŰŸƽŰШċƚШċŰШŸǂǃŊĲŰШŊċƚШ
sensor or an oxygen analyser, is a device that 
measures the concentration of oxygen in a gas or 
liquid. These sensors are widely used in various 
industries and applications where monitoring oxygen 
levels is crucial for safety, quality control, and 
process optimization. 

cŸƽШċŰШ§ЋШƚĲŰƚŸƖШƣǃƓŔĦċũũǃШƽŸƖťƚа 

ÂƖŔŰĦŔƓũĲШŸŉШ§ƓĲƖċƣŔŸŰаШÑőĲШůŸƚƣШĦŸůůŸŰШƣǃƓĲШŸŉШ§ЋШ
sensor used is the electrochemical oxygen sensor. It 
operates based on the principle of electrochemical 
oxidation and reduction reactions. 

¶ Electrochemical Cell: The sensor consists of 
an electrochemical cell typically composed 
of three main components: 

¶ Anode: Made of a porous metal that is 
permeable to oxygen. It allows oxygen 
molecules from the surrounding 
environment to diffuse into the cell. 

¶ Electrolyte: Usually, a substance such as 
potassium hydroxide (KOH) or sulfuric acid 
(H2SO4) that facilitates the transport of 
oxygen ions within the cell. 

¶ Cathode: Typically made of a noble metal 
catalyst such as platinum. Oxygen 
molecules that diffuse into the cell undergo 
a reduction reaction at the cathode, 
producing an electrical current. 

¶ Electrochemical Reactions: When oxygen 
molecules come into contact with the 
anode, they are oxidized, releasing oxygen 
ŔŸŰƚШы§Ћ-) into the electrolyte. These oxygen 
ions migrate through the electrolyte to the 
cathode, where they undergo a reduction 
reaction, combining with electrons from the 
ĦċƣőŸĬĲШ ƣŸШ ŉŸƖůШ ŸǂǃŊĲŰШ ůŸũĲĦƨũĲƚШ ы§ЋьШ
again. This process generates an electrical 
current proportional to the concentration of 
oxygen in the sample. 

¶ Output Signal: The electrical current 
generated by the electrochemical reactions 
is converted into a measurable output signal, 
typically voltage or current, which is 
proportional to the oxygen concentration in 
the sample. 

¶ 9ċũŔĤƖċƣŔŸŰШċŰĬШ9ŸůƓĲŰƚċƣŔŸŰаШ§ЋШƚĲŰƚŸƖƚШ
require periodic calibration to ensure 
accuracy. Calibration involves exposing the 
sensor to known oxygen concentrations and 
adjusting its  

output accordingly. Additionally, compensation 
techniques may be employed to account for 
factors such as temperature, humidity, and 
pressure, which can affect sensor performance. 

cЋÉШ] ÉШÉĲŰƚŸƖ 

¶ cЋÉШ ]ċƚШ ÉĲŰƚŸƖШ ŔƚШ ċŰШ ŔŰƚƣƖƨůĲŰƣШ ŉŸƖШ ƣőĲШ
ůĲċƚƨƖĲůĲŰƣШŸŉШcЋÉ 

¶ Permissible Range- <10PPM 

cЋÉШŊċƚШƚĲŰƚŸƖƚШċƖĲШĬĲƻŔĦĲƚШĬĲƚŔŊŰĲĬШƣŸШĬĲƣĲĦƣШƣőĲШ
presence of hydrogen sulphide gas in the surrounding 
environment. H2S is a colourless, highly toxic gas with 
a characteristic odour of rotten eggs. It is produced 
naturally during the decomposition of organic matter 
and is commonly found in various industrial 
processes, wastewater treatment facilities, and oil 



ċŰĬШ ŊċƚШ ŸƓĲƖċƣŔŸŰƚЮШ ?ĲƣĲĦƣŔŰŊШ cЋÉШ ŔƚШ ĦƖƨĦŔċũШ ŉŸƖШ
ensuring workplace safety and environmental 
protection.  

cŸƽШcЋÉШŊċƚШƚĲŰƚŸƖƚШƣǃƓŔĦċũũǃШƽŸƖťа 

¶ ?ĲƣĲĦƣŔŸŰШ ÂƖŔŰĦŔƓũĲаШ cЋÉШ ƚĲŰƚŸƖƚШ ƨƣŔũŔǍĲШ
various detection principles to identify the 
presence of hydrogen sulphide gas. 
Common detection methods include: 

¶ 9őĲůŔĦċũШÅĲċĦƣŔŸŰаШ~ċŰǃШcЋÉШƚĲŰƚŸƖƚШƨƚĲШċШ
chemical reaction between hydrogen 
sulphide and a sensing material to produce a 
measurable change in electrical 
conductivity, resistance, or another physical 
property. For example, metal oxide 
semiconductors (MOS) or electrochemical 
ĦĲũũƚШĦċŰШƖĲċĦƣШƽŔƣőШcЋÉШƣŸШŊĲŰĲƖċƣĲШċШƚŔŊŰċũЮ 

¶ Catalytic Combustion: Some sensors 
employ a catalytic combustion reaction 
ƽőĲƖĲШcЋÉШŊċƚШŸǂŔĬŔǍĲƚШŸŰШċШőĲċƣĲĬШƚƨƖŉċĦĲЯШ
leading to a change in temperature or 
resistance. This change is then detected by 
the sensor. 

¶ ÉĲŰƚŔŰŊШ ~ċƣĲƖŔċũаШ cЋÉШ ƚĲŰƚŸƖƚШ ƣǃƓŔĦċũũǃШ
contain a sensing element or material that 
reacts selectively with hydrogen sulphide. 
This material may be a metal oxide, catalytic 
ůĲƣċũЯШŸƖШŸƣőĲƖШƚƨĤƚƣċŰĦĲƚШƣċŔũŸƖĲĬШŉŸƖШcЋÉШ
detection. 

¶ Transduction Mechanism: Once hydrogen 
sulphide interacts with the sensing material, 
the resulting change in properties (e.g., 
electrical conductivity, resistance, 
temperature) is converted into an electrical 
signal by the sensor's transduction 
mechanism. This signal is then processed 
ċŰĬШ ċŰċũǃƚĲĬШ ƣŸШ ĬĲƣĲƖůŔŰĲШ ƣőĲШ cЋÉШ
concentration. 

¶ Output Signal: The electrical signal 
generated by the H2S sensor is usually 
converted into a readable output, such as 
voltage, current, or digital data. This output 
ŔŰĬŔĦċƣĲƚШƣőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШcЋÉШƓƖĲƚĲŰƣШŔŰШ
the environment. 

¶ Calibration and Compensation: Similar to 
ŸƣőĲƖШ ŊċƚШ ƚĲŰƚŸƖƚЯШ cЋÉШ ƚĲŰƚŸƖƚШ ƖĲƕƨŔƖĲШ
periodic calibration to ensure accurate 
measurements. Factors such as 
temperature, humidity, and cross-sensitivity 
to other gases can influence sensor 
performance, so compensation techniques 
are employed to mitigate these effects. 

¶ EŰƻŔƖŸŰůĲŰƣċũШ~ŸŰŔƣŸƖŔŰŊаШcЋÉШƚĲŰƚŸƖƚШċƖĲШ
deployed in environmental monitoring 
ƚƣċƣŔŸŰƚШ ƣŸШ ĬĲƣĲĦƣШ cЋÉШ ĲůŔƚƚŔŸŰƚШ ŉƖŸůШ

natural sources, industrial activities, and 
transportation. 

Safe Access and egress from Confined Spaces 

¶ Openings need to be sufficiently large and 
free from obstruction to allow the passage of 
persons wearing the necessary protective 
clothing and equipment and to allow access 
for rescue purposes. 

¶ Practice drills will help to check that the size 
of openings and entry procedures are 
satisfactory. 

Emergency Arrangements  

The Regulations prohibit any person j to enter or carry 
out work in a confined space unless there are suitable 
and sufficient rescue arrangements in place. 
Emergency arrangements may require: - 

¶ Rescue and resuscitation equipment 

¶ Special arrangements with local hospitals 
(e.g. for foreseeable poisoning) 

¶ Raising the alarm and rescue 

¶ Safeguarding the rescuers 

¶ Safeguarding of third parties 

¶ Fire Fighting 

¶ Control of Plant 

¶ First Aid 

¶ Public Emergency Services 

Regulation 3 - Duties  

Employers must comply with these Regulations with 
respect to their Employees and non-employees, 
although the duty to non-employees is to the standard 
ŸŉШћƚŸШŉċƖШċƚШŔƚШƖĲċƚŸŰċĤũǃШƓƖċĦƣŔĦċĤũĲќШċŰĬШŔƚШũŔůŔƣĲĬШ
ƣŸШůċƣƣĲƖƚШƣőċƣШċƖĲШƽŔƣőŔŰШƣőĲШĲůƓũŸǃĲƖƚќШĦŸŰƣƖŸũЮШШ
Similar duties are placed on self-employed persons.  
Risk Assessments should be carried out prior to the 
commencement of work. 

Regulation 4 - Work in Confined Spaces  

Work in confined spaces may only be undertaken if it 
is not reasonably practicable to perform the 
necessary work in any other way, and so far, as is 
reasonably practicable, where there is a system of 
work in place to ensure such work is safe and without 
risks to health. 

Regulation 5 - Emergency Arrangements  

In addition to the duties under regulation 4, no work in 
confined spaces may be carried out unless there are 
suitable and sufficient arrangements in place to 
rescue workers in an emergency т such arrangements 
must be able to be put into immediate operation. 



In order to be suitable and sufficient, the 
arrangements must reduce any risks to the health and 
safety of the person putting those arrangements into 

operation, so far as is reasonably practicable, and 
must include, where necessary, the provision and 
maintenance of resuscitation equipment.

31.22. Excavations  
Excavation is an essential element of the construction 
process - particularly in relation to the construction of 
foundations, drainage work and site regrading of all 
kinds. 

In carrying out an excavation, the soil conditions can 
vary widely, often in short distances.  No soil, 
whatever its nature, can be relied upon to support its 
own weight for any length of time - let along any 
additional loads which may be imposed by plant and 
materials.  It should never be forgotten that 1m³ of 
earth weighs approximately 1.3 tonnes.  Even a small 
fall of earth is capable of inflicting serious injury, even 
if it does not kill.  Unless, therefore, the excavation 
can be battered to a safe slope, the sides will need 
supporting to prevent the possibility of collapse and 
thus: 

¶ Provide safe conditions for persons working 
in or adjacent to the excavation and, in some 
situations the public as well, enable the 
works to be carried out with interruption and 

protect adjacent property and/or public 
services. 

¶ The Law requires that a safe place of work 
and safe means of access to and from it must 
be provided.  The property of others must 
also be safeguarded.  Whenever excavation 
has to be undertaken, therefore, adequate 
prior consideration needs to be given to the 
soil conditions that will be met, the method 
of excavation to be used and the manner in 
which any necessary support will be 
provided. 

¶ Traditionally, timber has been used in the 
support of excavations.  However, modern 
methods incorporate steel, and proprietary 
systems are invariably of metal construction.  
fƣШƚőŸƨũĬШĤĲШŰŸƣĲĬШƣőċƣШƣőĲШƣĲƖůШљÑŔůĤĲƖŔŰŊњШ
is frequently used to describe any form of 
support work, whatever material is being 
used.

¶  

31.23. Excavation Inspection  
Excavations should be inspected: -  

¶ At start of every shift before work starts. 

¶ After any event likely to affect the strength or 
stability. 

¶ Any accidental fall of rock, earth or other 
materials. 

¶ ~ċŔŰƣċŔŰШƓƖŸƓĲƖШћċŰŊũĲШŸŉШƖĲƓŸƚĲќШŉŸƖШƚũŸƓĲШŸŉШ
the walls of pit. 

¶ Provide shoring, timbering to avoid collapse. 

¶ Resort to step cutting where chances of 
subsidence are more. 

¶ Establish excavation checklist. 

¶ Provide adequate and proper access and 
egress to the pit. 

¶ Barricade the pit, display caution boards. 

¶ Check for any underground utilities, 
shutdown the electric line below the ground. 

¶ Before entering use gas detectors for 
presence of toxic gas. 

¶ Use oxygen detectors to know the oxygen 
level present in the pit. 

¶ Remove the water accumulated in the pit. 

¶ Keep safe distance from overhead lines or 
obtain shut down. 

¶ Ensure vehicles do not run close to the pit. 

¶ Take extra precaution for the sides of the pit 
if vehicle movements are causing vibration. 

¶ Take adequate precautions if any adjacent 
structure would be affected because of the 
excavation. 

Inspection should take place by a competent 
person at the following timing and frequency:  

¶ After any event likely to affect the strength or 
stability of 

¶ the excavation 

¶ Before work at the start of every shift. 

¶ After an accidental fall of any material. 

Although an inspection must be made at the start of 
every shift, only one report is required of such 
inspections every seven days. The report must be kept 
at the inspection site until the work is completed and 
then retained for three months at an office of the 
organisation which carried out the work and the 
information on the excavation report should include: - 
Who made the inspection, date and time, anything 



identified that could lead to a risk and any further 
actions that may be required.  

31.24. Checklist  
The questions on the following checklist may be 
needed to be answered before any decisions are 
taken regarding excavation: -: 

1. What are the soil types and conditions? 

2. Is the excavation adjacent to existing structures 
or roads? 

3. Are there any obstructions to the line of the 
excavation?  e.g. public utility mains or cables, 
sewers, industrial mains, overhead cables  

4. Is there any risk of surface flooding while the work 
is being carried out? Is flooding from services 
possible? 

5. Is the excavation within the site boundary (inside 
the hoarding area), or are special precautions 
necessary to protect the public and/or local 
traffic? 

6. If the excavation is a trench, what is the depth, 
and does it need supporting?  

7. What surcharge loads are likely to arise? 

8. What arrangements need to be made in relation 
to site security, particularly in relation to stopping 
children getting on to the site?  

9. Are sufficient ladders on hand for access to and 
from the excavation? 

10. Will lighting be required? 

11. Is appropriate protective clothing and equipment 
available? 

12. Are operatives experienced in the type of 
excavation, or will extra supervision be needed? 

13. Are vehicles coming near the excavation, if so, do 
we need Banksmen? 

14. Do we need to ventilate the excavation? 

15. Do we have emergency procedures? 

16. Do we inspect the excavation after bad weather 
or any other change 

  



32. Safe movement of vehicles in the workplace  
ÑőĲШƣĲƖůШћƽŸƖťƓũċĦĲШƣƖċŰƚƓŸƖƣќШĦŸƻĲƖƚШċŰǃШƻĲőŔĦũĲШƣőċƣШŔƚШƨƚĲĬШŔŰШċШƽŸƖťШƚĲƣƣŔŰŊЯШƚƨĦőШċƚШŉŸƖť-lift trucks, compact 
dumpers, tractors and mobile cranes. It can also include cars, vans and large goods vehicles when these are operating at 
the works premises. A goods vehicle that is loading or unloading on the public highway outside a work premises is 
considered as workplace transport. 

 

 

 

  



32.1. Hazards in vehicle operations  
¶ Struck by a moving vehicle. 

¶ Reversing of vehicle. 

¶ Falling from vehicles. 

¶ People being struck by objects falling from 
vehicles. 

¶ People being struck by an overturning 
vehicle. 

¶ Silent operation of machinery. 

¶ Collisions with other vehicles. 

¶ Communication problems between vehicle 
drivers and employees or members of the 
public.  

¶ Risks of injuries to employees and members 
of the public involving vehicles. 

¶ Collision with pedestrians. 

¶ Collision with other vehicles. 

¶ Overloading of vehicles. 

¶ Overturning of vehicles. 

¶ General vehicle movements and parking. 

¶ Dangerous occurrences or other emergency 
incidents. 

¶ Access and egress from the buildings and 
the site. 

¶ Reversing of vehicles, especially inside 
buildings.

32.2. Non-movement hazards  
¶ Loading: both manual and mechanical 

loading can create risk, e.g. the manual 
handling risk associated with lifting crates 
into the back of the lorry, or the risk of the 
collision when loading the flat bed lorry using 
a forklift. 

¶ Unloading: both manual and mechanical 
unloading can create risk, e.g. tipping 
operations can result in the vehicle 
overturning or people being struck by the 
material being tipped. 

¶ Securing: when workers have to climb onto a 
vehicle in order to secure the load, e.g. a 

driver might have to climb onto the top of the 
lorry to sheet over the load to prevent it 
blowing out when moving at speed or climb 
onto the top of the road tanker to close 
hatches. Both of this operation involves work 
at height. 

¶ Coupling: when vehicles are attached to 
trailers or other towed equipment there is 
potential for collision and crushing. 

¶ Vehicle maintenance work: when mechanics 
have to access various parts of the vehicle 
and may have to work at height or under the 
vehicle.

32.3. Factors that can cause forklift to overturn  
¶ Cornering whilst being driven too fast 

¶ Uneven loading of the forks 

¶ Driving over potholes 

¶ Driving with load elevated 

¶ Uneven tyre pressure 

¶ Driving across a slope 

¶ Excessive braking  

¶ Collisions, especially with kerbs

32.4. Control measures for safe workplace transport operations  

Any control strategy involving vehicle operations will involve a risk assessment to ascertain where 

¶ The design of the site (safe site) 

¶ Vehicle selection and maintenance (safe vehicle) 

¶ Systems of work for system operatives (safe driver) 



 

32.5. Control measures for safe workplace transport operations  
The design of the site (Safe Site) 

¶ Planning routes to separate pedestrians 
from vehicles whenever possible 

¶ Reducing the need to reverse by using one-
way systems 

¶ Avoiding steep gradients and overhead 
cables and provide traffic routes on firm 
ground, minimising sharp and blind corners 

¶ Marking out parking areas for vehicles 

¶ Providing speed limit signs and traffic 
warning signs 

¶ Protective measures for people and 
structures (barriers, marking signs, warnings 
of vehicle approach and reversing) 

¶ Ensuring well-lit environment 

¶ Management of vehicle movements 

¶ Designated pedestrian crossing points 

¶ Maintaining good housekeeping and a tidy 
site

Suitability of traffic routes  

¶ Vehicle and pedestrian segregation, 
including separate access and egress, and 
providing clearly marked crossing places  

¶ Providing traffic routes with smooth and 
stable surfaces and with the right width and 
headroom for the types of vehicles that will 
use them 

¶ Eliminating sharp bends, blind corners and 
steep gradients, and sitting convex mirrors 
on those corners that are unavoidably blind 

¶ Installing a one-way system, to minimize the 
need for reversing 

¶ Introducing speed limits and providing speed 
retarders 

¶ Providing a good standard of lighting for the 
traffic routes 

¶ Clear marking of traffic routes 

¶ Suitable parking areas 

¶ Restricting access to vehicles where 
dangerous substances, e.g. petrol or 

¶ hazardous chemicals, are stored, and where 
vehicles are refuelled 

¶ The use of cones or barriers, or closing the 
traffic route during maintenance operations 

Segregating of pedestrians and vehicles and 
measures to be taken where segregation is 
not practicable Segregating of pedestrians 
and vehicles and measures to be taken 
where segregation is not practicable 

¶ Signs may be necessary to inform 
pedestrians of hazards and the routes they 
should use, where signs have to be visible in 
darkness, they should be reflective and 
ideally illuminated. 

¶ Lighting should be kept clean and well 
maintained. 

¶ Vehicle traffic route layout. 

¶ Pedestrians and vehicles need to be 
segregated, which is best achieved by 
physical barriers, e.g. guard rails or masonry 
structures, or pavements. 

¶ Where barriers cannot be used segregation 
may be achieved by marking pedestrian 
mark ways on the floor. Speed limits should 
be set by traffic routes and then clearly 
indicated by signage.  

Vehicle selection and maintenance (Safe vehicle)  

¶ A vehicle with suitable and effective 
headlights, brakes, bumpers and horns, 



sufficient mirrors to reduce blind spots and 
seat belts for drivers and passengers 

¶ Some additional vehicle features such as 
rear lens or radar sensors to provide extra 
safety when reversing and speed governors. 

¶ A regular and documented inspection and 
maintenance regime 

Maintenance/repair of vehicles  

¶ Vehicles often get heavy use and are driven 
by several people. Without robust systems 
for maintenance, daily inspection and fault 
reporting, problems, e.g. defective brakes, 
steering, tyres, etc, are very likely to remain 
unreported and uncorrected. 

¶ A planned preventative maintenance 
procedure should be in place to ensure the 
roadworthiness of the vehicle and 
supplemented by formalised driver daily 
vehicle checks and defect reporting 
procedures. 

¶ The daily checks should include all safety 
aspects, 

¶ e.g. reversing audible alarms, rotating 
beacons, 

¶ reversing cameras, lights, brakes and 
steering. 

¶ The defect reporting system should allow for 
the vehicle to be withdrawn from service 

whilst the repairs or defect are being 
rectified. 

Rollover and falling -object protection (ROPS and 
FOPS) 

¶ A roll-over protection system (ROPS) is a cab 
or frame that provides a safe zone for the 
vehicle operator in the event of a rollover. 

¶ The mast of a FLT generally prevents an 
overturn of more than 90°, however where 
there is a risk of overturning a FLT without a 
mast, e.g. a telescopic handler, it should 
have a ROPS fitted. 

¶ A ROPS can reduce the risk of injury if a 
vehicle overturns but is not effective unless 
the driver is also wearing a suitable restraint, 
e.g. a seat belt. Drivers have been killed 
when vehicles fitted with a ROPS and 
restraints overturned, because they were not 
wearing the safety belt provided. 

¶ Drivers should be trained to follow safety 
procedures that include the wearing of seat 
restraints and site operators and employers 
should enforce the wearing of them. 

¶ Falling-object protective structures (FOPS) 
are required where there is a significant risk 
of objects falling on the equipment operator 
or other authorised person using the mobile 
equipment.

32.6. Systems of work for system operatives (Safe driver)  
¶ Effective supervision of everyone who is in 

areas where vehicles operate, including the 
provision of banksmen, when required 

¶ Adequate training and refresher training for 
all drivers 

¶ Relevant information for all drivers, including 
speed limits and parking area 

¶ Regular health checks on the suitability of 
employees for driving roles 

¶ The provision of high visibility clothing, 
appropriate protective clothing (such as 
steel toe capped boots and hard hats) 

¶ The control of vehicle movements at times of 
day when there are more people moving 
around. Access to vehicle areas should be 
restricted to those that need to be there. 

  



Selection and training of drivers  

¶ Reliability and maturity are qualities that 
should be looked for in potential transport 
operators 

¶ Operators should be aged over 17 (18 in the 
construction industry) 

¶ The drivers should undergo pre-employment 
medical examination 

¶ Fitness should be assessed on an individual 
basis 

¶ Drivers should be trained in the safe use of 
their vehicle and in the appropriate safety 
procedures, including the use of seat 
restraints and any other safety equipment 
provided for their use 

¶ The training of fork-lift truck operators may 
be divided into 3 stages: 

¶ basic training of the basic skills and 
knowledge required for safe operation. 

¶ specific job training knowledge of workplace 
and experience of any special needs and 
handling attachments. and 

¶ familiarisation training operation on the job 
under close supervision. 

¶ Training should include the drivers vehicle 
checks, vehicle defect reporting procedures 
and site safety rules, as well as instruction 
on traffic route layouts, marking and signage. 

Management systems for assuring driver 
competence  

¶ Management is responsible for driver 
competence, therefore procedures and local 
codes of practice for evaluating the 
competency of drivers should be 
established. 

¶ Numerous training schemes are in operation 
for plant operators and fork-lift truck drivers 
to ensure they are adequately trained and 
competent. 

¶ Competent to drive a vehicle т proof of 
qualification may be necessary. 

¶ A medical examination to assess the drivers 
health and fitness may be required. 

¶ Supervision is needed to ensure that they 
follow safe systems to work, obey site rules 
and do not lapse into bad practices 

 

 

Control measures for reducing risks from reversing 
vehicles  

¶ Avoidance of reversing by implementing one 
way traffic systems 

¶ Segregation of pedestrians and vehicles 

¶ Good vehicle selection so that drivers have 
adequate visibility 

¶ Provision of audible reversing alarms and 
flashing beacons 

¶ Provision of mirrors at blind spot to see 
approaching pedestrians 

¶ Use of high visibility clothing 

¶ Ensuring the area is well lit 

¶ Provision of banksman 

¶ Training for drivers and pedestrians working 
in the area 

Rules for parking a fork-lift truck  

¶ Park away from other vehicles on a firm, level 
surface at designated parking area 

¶ Do not obstruct a traffic route 

¶ Do not obstruct pedestrian route 

¶ Do not obstruct emergency escape route 

¶ Remove the key and return it to a responsible 
person to prevent unauthorised use 

¶ Lower the forks to rest on the floor and the 
mast should be up forwards 

¶ Apply the hand brake 

¶ Switch off the power 

Pre-checking of forklift truck before each shift  

¶ Tyre pressure 

¶ Parking brakes and service brakes 



¶ Steering 

¶ Fuel, oil and water systems for leaks 

¶ Batteries, ensure that they are charged, leak 
free, charges are off and leads are stored and 
that the battery retention device is secured 

¶ Lifting and tilting systems are working, are 
leak free and hydraulic fluid levels are 
correct 

¶ Audible warning 

¶ Light 

¶ Mirrors 

Driving at work (Road Safety) 

¶ ÂŸũŔĦǃаШ ŰШŸƖŊċŰŔƚċƣŔŸŰќƚШƓŸũŔĦǃШƚőŸƨũĬШĦŸƻĲƖШ
work related driving and should recognise 
that this activity puts a duty on the employer 
to manage the risk created. Specific 
arrangements must be made. 

¶ Responsibility: There must be a top-level 
ĦŸůůŔƣůĲŰƣШƣŸШƣőĲШŸƖŊċŰŔƚċƣŔŸŰќƚШƓŸũŔĦǃШċŰĬШ
responsibility must be allocated to the senior 
level to ensure the necessary authority and 
resources are available to back that 
commitment.  

¶ Organisation: Work related driving will often 
involve different groups of workers in 
different ways. An organisation policy should 
be developed with those various groups in 
mind and often involves various interested 
parties from different parts of the 
organization. 

¶ Systems: Specific arrangements should be 
made to ensure that vehicles are 
maintained, inspected and tested in 
accordance with manufacturers 
recommendations and appropriate 
legislation. Driver qualification and fitness 
may have to be checked. These management 
systems are established and reviewed 
periodically to ensure that they are still 
working adequately. 

¶ Monitoring: Various methods can be used to 
monitor the effectiveness of arrangements 
made. e.g. there should be road traffic 
reporting system. 

Legal Responsibilities: Individuals driving whilst at 
work are bound by the national laws governing road 
safety traffic offences. An individual in breach of these 
laws could face personal penalties, regardless of the 
fact that they are driving for work related reasons. 

 

Factors associated with driving at work that 
increases the risk of being Involved in a road traffic 
incident  

¶ Distance Travelled т persons driving long 
distances are on the road longer and may 
drive for long periods without a break. 

¶ Driving hours т it may be tempting to drive for 
a long period without a break in order to get 
to the destination faster, but this increases 
the risk of an accident due to fatigue and 
lapses of attention. 

¶ Work schedules т poor planning and 
unreasonable work schedules which do not 
allow adequate time between appointments 
can cause drivers to speed, fail to take 
breaks or take risks. 

¶ Stress т heavy traffic conditions and road 
works can cause stress to drivers. 

Weather conditions т adverse weather conditions can 
increase the risk to those driving. e.g. snow can cause 
the roads to slippery and reduces visibility, fog effects 
visibility. 

 

Factors associated with driving at work that 
increases the risk of being Involved in a road traffic 
incident  

The driver 

¶ Competency 

¶ Fitness and health 



¶ Training 

The vehicle 

¶ Suitability 

¶ Condition and safety equipment 

¶ Safety critical information 

¶ Ergonomic considerations 

¶ The load 

The journey  

¶ Routes 

¶ Scheduling  

¶ Time 

¶ Distance 

¶ Weather conditions 

Competency  

¶ Driver should have valid licence. 

¶ They must also demonstrate relevant 
experience, skill and knowledge. 

¶ Drivers licence should be checked on 
recruitment and re-check periodically. 

¶ Driver should be aware of company policy on 
work-related road safety. 

¶ Are written instructions and guidance 
available? 

Fitness and health  

¶ Drivers have to undergo a medical 
examination and be passed as fit to drive. 

¶ For certain drivers this medical examination 
and certification is a legal requirement. 

¶ Drivers eye-sight must be needed to check. 
(Every two years) 

Training 

¶ Drivers may have to undertake specific 
training on safe driving. 

¶ An organization may require drivers to 
undertake advanced driving or defensive 
driving training and assessments. 

¶ Training on vehicle safety may be provided 
for drivers, such as pre use vehicle 
inspection, use of anti-lock braking, head 
resistant adjustment etc. 

¶ Do drivers know how to adjust safety 
equipment correctly, for example seat belts 
and head restraints? 

¶ ƻċŔũċĤŔũŔƣǃШŸŉШĬƖŔƻĲƖќƚШőċŰĬĤŸŸť 

Suitability  

¶ All vehicles should be fit for the purpose for 
which they are used. When purchasing new 
or replacement vehicles, the employer 
should select those that are most suitable 
for both driving and the health and safety of 
the public. 

¶ The fleet should be suitable for the job in 
hand. Where privately owned vehicles are 
used for work, they should be insured for 
business use and have an appropriate 
roadworthy certificate test. 

Condition and safety equipment  

¶ Maintained in accordance with the 
manufacturers recommended service 
schedule. 

¶ Routinely inspected prior to use to check the 
condition of tyres, light etc. 

¶ Defects should be reported and corrected 
were safety critical. 

¶ Seat belts, airbags and head restraints are 
fitted as standard in many 

Vehicles т they should be in good order.  

¶ Other safety equipment may be specified by 
the employer, such as emergency triangles, 
first aid kit, spare tyre and fire extinguisher. 

Safety critical information  

¶ Tyre pressure, headlight adjustment and 
head restraint adjustments 

¶ and examples of safety critical information 
that the driver should know. 

Ergonomic considerations  

¶ The adjustability of the seat position and 
vehicle controls should be considered when 
selecting vehicles to ensure driver comfort 
and to minimize the risk of back pain and 
other musculoskeletal disorders. 

The load 

¶ If the load is hazardous, emergency 
procedures (and possibly equipment) must 
be in place and the driver trained in those 
procedures. 

¶ The load should be stacked safely in the lorry 
so that it cannot move during the journey. 

¶ There must also be satisfactory 
arrangements for handling the load at either 
end of the journey. 

Routes 



¶ Route planning is crucial. Safe routes should 
be chosen which are appropriate for the type 
of vehicle undertaking the journey whenever 
practicable.  

¶ Busy areas or high-risk areas can be avoided. 
And l ow risk roads can be selected. 

¶ Road works can be avoided. 

Scheduling  

¶ Avoid travel at peak traffic times. 

¶ Avoid travel when driver will feel naturally 
fatigued. (these are between 2 AM and 6 AM 
and between 2 PM and 4 PM) 

¶ Allowing flexibility of deadlines. 

Time 

¶ Time allowed must be realistic given the 
route chosen, weather conditions and 
anticipated breaks. 

¶ Unrealistic deadlines put pressure on drivers 
to speed. 

¶ Rest breaks must be factored into journey 
times. 

The recommendation of the UK Highway Code is for 
a 15-minute break every two hours.  

Distance  

¶ It may be possible to minimize travel 
distances by using other forms of transport 
for some of the journey. 

¶ Distance must not be excessive, and 
consideration should be given to the length 
of the drivers day outside the driving time. 

Weather conditions  

¶ When planning journeys, sufficient 
consideration will need to be given to 
adverse weather conditions such as snow, 
ice, heavy rain and high winds. 

¶ Routes should be rescheduled and journey 
times adapted to take adverse weather 
conditions into consideration. 

¶ Where poor weather conditions are likely to 
be encountered, vehicles should be properly 
equipped to operate with, e.g. ABS (anti-lock 
braking system). 

¶ When driving a high-speed vehicle in strong 
winds with a light load, drivers should have 
the expertise to deal with the situation. 

¶ Drivers should not feel pressured to 
complete journeys where weather 

conditions are exceptionally difficult, and 
this should be made clear by management. 

Control measures to reduce work -related driving 
risks  

¶ All drivers must have a current and valid 
driving license. 

¶ All vehicles must carry comprehensive 
insurance for use at work. 

¶ Plan the journey in advance to avoid, where 
possible, dangerous road or traffic delays. 

¶ Use headlights in poor weather conditions 
and fog lights in foggy conditions. 

¶ Use hazard warning lights if an accident or 
severe traffic congestion is approached 
(particularly on motorways). 

¶ All speed limits must be observed but 
speeds should always be safe for the 
conditions encountered. 

¶ Mobile phones, including hands free 
equipment, must not be used while driving. 
They must be turned off during the journey 
and only used during the rest periods or 
when the vehicle is safely parked and the 
handbrake on. 

¶ No alcohol must be consumed during the 
day of the journey until the journey is 
completed. 

¶ No recreational drugs should be taken on the 
day of a journey. Some prescribed and over 
the counter drugs and medicines can also 
affect driver awareness and speed of 
reaction. 

¶ Drivers must not drive continuously for more 
than two hours without a break of at lease 15 
minutes. 

¶ The length of the break after the 4 hours 
driving period and, as appropriate, the way in 
which the break may be split should be 
determined by the competent authority or 
body in each country 

¶ The maximum total driving time, including 
overtime, should exceed neither nine hours 
per day for 48 hours per week 

The daily rest of drivers should be at least 11 
consecutive hours during any 24 hours period starting 
from the beginning of the working day. 

 

Building works т hazards 



¶ Asbestos 

¶ Dust 

¶ Noise 

¶ Chemicals 

¶ Contaminated products 

¶ Electricity 

¶ Work at height 

¶ Fire hazard 

¶ Excavation 

 

Building work т controls  

¶ All personnel who work on site and all visitors 
to the site should be made aware of the 
possibility of ignition of gas in the vicinity of 
excavations. Safety notices should be 
posted warning of the potential hazards. 

¶ Those staff who work in, or have 
responsibility for 'at risk' areas, including all 
excavation workers, supervisors and 
engineers working within the consultation 
zone, should receive appropriate training on 
working in areas susceptible to landfill gas, 
fire and explosion hazards. 

¶ An excavation procedure or code of practice 
to minimise landfill gas related risk should be 
devised and carried out by the project 
proponent. 

¶ No worker should be allowed to work alone 
at any time in or near to any excavation. At 
least one other worker should be available to 

assist with a rescue if needed other 
appropriately qualified person. 

¶ Welding, flame-cutting or other hot works 
should be confined to open areas at least 15 
M from any trench or excavation. 

Maintenance т hazards 

¶ Electricity т electric shock 

¶ Mechanical, including entanglement, 
ejection and unexpected start-up 

¶ Hazardous substances т gases, dusts and 
fume 

¶ Physical т noise and vibration 

¶ Obstructions of various types 

¶ Access т confined spaces and work at height 

¶ Unexpected releases of pressure or other 
forms of energy 

Maintenance т Controls  

¶ Integration of OSH management into 
maintenance management 

¶ Structured approach based on risk 
assessment 

¶ Clear roles and responsibilities 

¶ Safe systems of work and clear guidelines to 
follow 

¶ Adequate training and competence 

¶ Involvement of workers in the risk 
assessment and maintenance management 
process 

¶ Effective communication 

  



32.7. Safe Systems of Work 
Demolition т hazards 

¶ Falls from heights 

¶ Falling debris 

¶ Premature collapse of the structure being 
demolished 

¶ The silting up of drainage systems by dust 

¶ Presence of asbestos and other hazardous 
substances 

¶ Inhalation of toxic materials 

¶ Electric shock 

¶ Manual handling 

¶ Fires and explosions from the use of 
flammable and explosive substances 

¶ Noise and vibration from heavy plant and 
equipment 

¶ Smoke from burning waste timber 

¶ The existence of services, such as electricity, 
gas and water 

¶ Dust and fumes 

Demolition т controls  

¶ Concrete structures should be examined for 
signs of damage due to reinforcing corrosion 
or concrete damage 

¶ Every demolition job, no matter how small, 
must be planned, the hazards identified and 
the precautions to be taken considered 

¶ Prior to work commencing, all services, 
either underground or above, e.g. gas, water, 
electricity, drains, telephone cables, etc 
should be located and clearly identified 

¶ Safe systems of work 

¶ Permit to work system 

¶ Pre-checks of work equipment & machinery 

Hazards and misuse of hand-held tools  

¶ The tool may shatter during use, throwing off 
sharp metal fragments 

¶ The handle may come loose during use (e.g. 
axe head comes off the handle) 

¶ The tool may be blunt leading to use of 
excessive force which causes loose of 
control  

¶ Simple human error, where the user 
misjudges a movement (e.g. hits own thumb 
with hammer) 

¶ Tool may be misused, i.e. used in an 
appropriate task (e.g. a screwdriver used as 
a crowbar) 

¶ Tools must be suitable for the task that they 
are going to perform for the environment in 
which they are to be used, e.g. non-sparking 
tools are suitable for use in potentially 
flammable atmosphere. 

¶ ÖƚĲƖќƚШ ƚőŸƨũĬШ ĤĲШ ŊŔƻĲŰШ ċƓƓƖŸƓƖŔċƣĲШ
information, instruction and training. 

¶ Tools should be visually inspected routinely 
before use to ensure that they are in 
acceptable condition. This should be done 
by the user. 

¶ Spots check by line management will ensure 
ƣőĲШƨƚĲƖќƚШĦŸůƓũǃЮ 

¶ Substandard tolls should be maintained or 
discarded. 

¶ Tools should be maintained in safe condition 
e.g. blades should be kept sharp and 
handles firmly attached. 

¶ Supervision is important to ensure that safe 
working practices are adhered to and misuse 
does not become common place. 

¶ Mechanical entanglement in rotating 
spindles or sanding discs 

¶ Waste material flying out of the cutting area. 

¶ Contact with cutting blades or drill bits 

¶ Risk of hitting electrical, gas or water 
services when drilling into building surfaces 

¶ Electrocution/electric shock from poorly 
maintained equipment and cables or cutting 
the electrical cable 

¶ Manual handling problem with a risk of injury 
if the tool is heavy or very powerful 

¶ Hand-arm vibration, especially with 
pneumatic drills and chainsaws etc 

¶ Tripping hazard from trailing cables, hoses or 
power supplies 

¶ Eye hazard from flying particles 

¶ Injury from poorly secured or clamed 
workpieces 

¶ Levels of dust and fumes given off during the 
use of the tools 

¶ Fire and explosion hazard with petrol-driven 
tools or when near flammable liquids, 
explosive dusts or gases 



¶ High noise levels with pneumatic chisels, 
planes and saws in particular 

 

 

Hand-held power tools т safe use precautions  

¶ Tools and parts are only used for their 
intended purpose, within their design 
specification (e.g. the maximum speed of a 
cutting disc should not be exceeded) and in 
an environment that they are suitable for. 

¶ Necessary guards and safety devices are 
always used (e.g. the self- adjusting guard 
fitted to a portable circular saw) 

¶ Necessary personal protective equipment is 
always used (e.g. eye protection when using 
a chain saw) 

¶ Trailing cables or pipes are carefully 
positioned so that they do not present trip 
hazard and will not be damaged by the tool or 
passing vehicle, etc 

¶ Care is taken to ensure that effected parts do 
not present a risk to other nearby. This may 
require that the area is fenced or cordoned 
off or that the tool is only used at specific 
times. 

¶ Vibration exposure is controlled e.g. by job 
rotation or limiting the duration of tool use. 

¶ Noise exposure is controlled e.g. by using 
hearing protection. 

Mechanical and non -mechanical hazards of 
machinery  

¶ Crushing т the body is trapped between two 
moving parts or one moving part and a fixed 
object (e.g. a hydraulic lift collapses 
crushing a person underneath it). 

¶ Shearing т a part of the body (usually fingers) 
is trapped between two parts of the machine, 
one moving part with some speed. 

¶ Entanglement т loose items such as clothing 
or hair get caught on a rotating machine part 
and the person is drawn onto the machine.  

 

¶ Cutting т contact is made with a moving 
sharp-edged part such as a blade (e.g. the 
blade of the band saw). 

¶ Drawing in or trapping т a part of a body is 
caught between two moving parts and drawn 
into the ůċĦőŔŰĲЯШĲЮŊЮШċƣШљŔŰШƖƨŰŰŔŰŊШŰŔƓƚњШ
where two counter rotating rollers meet. 

¶ Impact т the body is struck by a powered part 
of a machine (this is similar to crushing, but 
there is no fixed structure to trap the person, 
the speed and weight of the object does the 
damage) 

 

¶ Stabbing or puncture т sharp parts of the 
machine, or parts or material ejected from 
the machine, penetrate the body (e.g. swarf, 
sewing machine needle, abrasive wheel 
fragments, nails from nail gun). 

¶ Friction or abrasion т contact is made with a 
fast-moving surface which may be smooth or 
rough. 

¶ High pressure fluid injection т fluid at very 
high pressure is ejected from the machine 
and penetrated the skin. (e.g. hydraulic fluid 
escaping from the burst hydraulic hose) 

 

One machinery may more than one hazard 

 

 

 



Non mechanical hazards  

¶ Electricity 

¶ Hot/cold surfaces 

¶ Dust and fumes 

¶ Fire/explosion 

¶ Noise 

¶ Vibration 

¶ Ergonomic 

¶ Hazardous substance 

¶ Radiation 

¶ Access and egress 

¶ Obstructions 

¶ Manual handling 

Photocopier т hazards 

¶ Contact with moving parts when clearing a 
jam 

¶ Electrical  

¶ Heat through contact with hot parts 

¶ Health hazard from ozone or lack of 
ventilation in the area 

¶ Inhalation of chemical dust from emptying 
toner 

¶ Getting dust from toners in the eyes 

Photocopier т controls  

¶ All-enclosing case which prevents access to 
the internal moving, hot or electrical parts 

¶ The access doors are interlocked so that the 
machine is automatically switched off when 
gaining access. 

¶ Regular inspection and maintenance with 
PAT schedule 

¶ Good ventilation in the machine room 

Shredder т hazards 

¶ Drawing-in between the rotating cutters 

¶ Contact with the rotating cutters when 
emptying the waste container or clearing the 
jam 

¶ Electrical through faulty plug and wiring 

¶ Possible noise and dust from the cutting 
action of the machine 

Shredder т controls  

¶ Enclosed fixed guards surround the cutters 
with restricted access for paper only 

¶ Interlocks are fitted to the cutter head so that 
the machine is switched off when waste bin 
is emptied 

¶ The machine should be on PAT schedule and 
regularly checked 

¶ General ventilation will cover most dust 
problems except for very large machines 
where dust extraction may be necessary 

¶ Noise levels should check and controlled by 
placing the equipment on rubber mat if 
standing on a hard floor. 

Bench-top grinder т hazards 

¶ Abrasion on contact with rotating abrasive 
wheel 

¶ Drawing in at nip-point between wheel and 
tool rest 

¶ Ejection of parts of the wheel during normal 
use or if it bursts  

¶ Entanglement with the spindle on which the 
wheel is mounted 

¶ Electrical through faulty wiring 

¶ Hot parts caused by friction which could 
cause a fire or burns 

¶ Health hazard from dust/particles/fumes 

¶ Noise and vibration 

Bench-top grinder т controls  

¶ The wheel should be enclosed as much as 
possible in a strong casing capable of 
containing a burst wheel Grinder should be 
bolted down to prevent movement 

¶ An adjustable tool rest should be adjusted as 
close as possible to the wheel 

¶ An adjustable screen should be fitted over 
the wheel to protect the eyes of the operator 

¶ Properly trained competent and registered 
people should mount an abrasive wheel 

¶ The maximum speed should be marked on 
the wheel 

Pedestal drill т hazards 

¶ Entanglement around the rotating spindle 
and chuck 

¶ Contact with the cutting drill or workpiece 

¶ Cut or punctured by fragments ejected from 
metal cutting 



¶ Impact if struck by the work piece if the bit 
jams and the work piece rotate 

¶ Drawing in at nip-points between motor and 
drive belts. 

¶ Electrical from faulty wiring 

¶ Possible health hazard from cutting fluids or 
dust 

Pedestal drill т controls  

¶ Fixed guards over motor and drive 
mechanisms 

¶ Adjustable guard over spindle 

¶ The machine should be bolted down to 
prevent movement 

¶ Eye protection e.g. goggles 

¶ Cutting fluid, if used, should be contained 
and not allowed to get onto clothing or skin 

¶ Routine maintenance including inspection 
and PAT schedule 

¶ Use restricted to trained operators only 

Cylinder mower т hazards 

¶ Trapping in the shear caused by the rotating 
cutters 

¶ Contact and entanglement with moving 
parts of the drive motor 

¶ Impact or cutting injuries from the machine 
starting accidentally 

¶ Drawing-in between chain and sprocket 
drives  

¶ Burns from hot parts of the engine 

¶ Fire from petrol as a fuel 

¶ Possible sensitization health hazard from 
cutting grass e.g. hay fever 

¶ Possible health hazard from exhaust fumes 

Cylinder mower т Controls  

¶ Fixed guards on drives and motor 
mechanism 

¶ Ride-on machines should be fitted with 
safety switch under the seat to ensure that 
driver is in seat before machine will operate 

¶ On pedestrian-controlled machines the 
control handles should automatically stop 
ƣőĲШĤũċĬĲШƖŸƣċƣŔŸŰШƽőĲŰШƣőĲШŸƓĲƖċƣŸƖќƚШőċŰĬШ
are removed 

¶ Use restricted to trained operators only 

¶ Noise levels should be checked and if 
necessary, an improved silencer fitted to the 
engine 

¶ Refuelling carried out in well-ventilated area 
with a cool engine 

¶ Hot surfaces like the exhaust should be 
covered 

Chain saw т hazards 

¶ Cutting on contact with moving blade. 

¶ Entanglement with moving blade. 

¶ Drawing in at nip-point between blade and 
casing. 

¶ Puncture by ejected parts. 

¶ Burns on the hot exhaust system. 

¶ Noise. 

¶ Vibration. 

¶ Ergonomic from handling.  

Chain saw т controls  

¶ Appropriate PPE. 

¶ Fixed enclosing guards over motor and drive 
mechanism. 

¶ Hand guard for front hand grip. 

¶ Chain brake to stop chain in event of kick 
back. 

¶ Refuelling carried out in well-ventilated area. 

Compactor т hazards 

¶ Crushing if inside operation. 

¶ Shearing between moving arms during 
operation. 

¶ Crushing or impact by ejected bale or 
container lorry. 

¶ Electricity. 

¶ High pressure fluid ejection from hydraulic 
system. 

¶ Ergonomics from handling material during 
loading. 

Compactor т controls  

¶ Fixed perimeter guard around loading area 
and mechanism. 

¶ Interlocked guard around loading area and 
mechanism. 

¶ Interlocked guard to allow access to loading 
area. 



¶ Routine inspection and portable appliance 
testing. 

¶ Use restricted to trained operators only. 

Conveyor system т hazards 

¶ Drawing in Nip-points on belt system. 

¶ Entanglement with motor or rollers driving 
the belt. 

¶ Friction on contact with moving belt. 

¶ Electricity.  

¶ Ergonomics from handling items whilst 
seated. 

¶ Non-Ionising radiation from laser bar-code 
scanner. 

Conveyor system т controls  

¶ Fixed and interlocked guards to motor and 
drive mechanism. 

¶ Trip fitted to conveyor to prevent drawing in. 

¶ Routine inspection and portable appliance 
testing. 

¶ Use restricted to trained operators only. 

 

Cement mixer т hazards 

¶ Entanglement with rotating drum or driver 
motor 

¶ Drawing in at nip-point between motor and 
drive mechanism 

¶ Crushing between drum and drum stop when 
tripping 

¶ Friction or abrasion on contact with moving 
drum 

¶ Electricity 

¶ Ergonomics and manual handling injuries 
during loading 

¶ Hazards due to fuel  

 

Cement mixer т controls  

 

¶ Location of the mixer on the firm, level 
ground 

¶ Location away from traffic or where traffic is 
controlled 

¶ Fixed guards to motor and drive mechanism 

¶ Routine inspection and portable appliance 
testing, and 

¶ use of residual current device (RCD) for 
electrically powered equipment 

¶ Safe storage of petrol and control of ignition 
sources for petrol powered equipment 

Bench mounted circular saw т hazards 

¶ Cutting on contact with blade. 

¶ Entanglement with drive motor. 

¶ Drawing in nip-points between motor and 
drive belt. 

¶ Ejection of work piece during cutting. 

¶ Electricity. 

¶ Noise. 

¶ Health hazard from inhalation of wood dust. 

Bench mounted circular saw т controls  

¶ Fixed guard fitted to motor and bottom of 
cutting blade. 

¶ Adjustable top guard fitted above blade. 

¶ Hearing protection. 

¶ Eye protection. 

¶ Extraction ventilation or respirator may be 
necessary. 

¶ Routine inspection and portable appliance 
testing. 

¶ Use restricted to trained operators only 

 



 

32.8. Control measures for reducing risks from machinery hazard  

Fixed enclosing guards:  

Other guards or protection devices such as interlocked guards and pressure mats; Protective appliances such as jigs, 
holders, push sticks, etc. 

The provision of information, instruction, training and supervision. 

 

32.9. Advantages and Disadvantage of Fixed guard 
Advantages Disadvantages  

¶ Creating a physical barrier 
¶ Requires a tool to remove it 
¶ No moving parts therefore requires 

very little maintenance 
¶ Easy to inspect 

¶ No protection if removed 
¶ Requires a tool to remove 
¶ If solid, hampers visual inspection 
¶ If solid may cause problems with heat 

32.10. Advantages and Disadvantage of Interlock guard  

 

32.11. Advantages and Disadvantage of Automatic guard  

 



32.12. Adjustable guard/self -adjusting  
Advantages Disadvantages  

¶ Accommodates a range of material 
dimensions to provide as much protection as 
may be practicable. 

¶ Requires positive action by the operator to set the gap to a 
minimum. This is rarely done in practice. 

32.13. Protective Device -Principles of two -hand controls  

¶ Controls must be more than one hand span apart. 

¶ Controls must have been activated simultaneously (to prevent the operator jamming one button down 
permanently). 

¶ Releasing the controls must stop the machine immediately. 

¶ Limitations 

¶ Do not protect other parts of body. 

¶ Relatively easy for two operators working together to bypass the system. 

  



33. TRIP DEVICES 
A trip device does not physically keep people away but 
detects when a person approaches close to a danger 
point. 

There are three types of trip devices:  

¶ Pressure-sensitive mats: mats placed on the 
floor around an item of machinery such as 
industrial robot. If a person stands on the 
mat their weight activates the trip and the 
robot stop moving. 

¶ Trip bars: mechanical in the form of a bar or 
barrier; electrical in the form of a trip switch 
on an actuator rod, wire or other mechanism. 

¶ Photoelectric devices: shine beams of light 
across an access point if the beams are 
broken then the machine is stopped. 

Limitations of trip devices:  

¶ Do not provide physical barrier to prevent 
access. 

¶ Can be over-ridden, e.g. using platforms to a 
span a pressure mat. 

¶ May not operate fast enough to prevent 
harm. 

¶ May be overly sensitive, leading to frequent 
trips and production delays which will 
encourage the operator to bypass or disable 
the system. 

¶ Frequent trips may result in operator stress. 

These are pieces of equipment to limit the 
approach of people to mechanical hazards while 
using machinery.  

Information and instruction should cover:  

¶ The conditions in which the work equipment 
can be used 

¶ The way in which the work equipment can be 
used 

¶ Any foreseeable difficulties that could arise, 
and instructions on how to deal with them 

¶ Any conclusions drawn from experience 
using the work equipment, which should be 
either recorded or steps taken to make sure 
that all appropriate members of the 
workforce are aware of them 

The ILO code requires that employers should ensure 
that workers have received the necessary training, 
information and instructions to perform the work 
competently and safely. An adequate level of 
supervision should also be implemented to check or 
evaluate the progress of information, instruction and 
training. 

¶ PPE should only be used as a last resort after 
other, more reliable, protection options to be 
exhausted. 

¶ Some of the hazards associated with 
machinery cannot be designed out or safe 
guarded by any other means and then PPE 
becomes appropriate. 

¶ A wide range of PPE is available to protect 
machine operators from one or more 
hazards associated with the machine that 
they are operating.

33.1. Basic requirements for guards and safety devices  
¶ Suitability for the intended purpose т If guard 

is intended to also contain dust then a mesh 
guard is unsuitable. 

¶ Meet relevant standards т with regards to 
preventing contact with dangerous parts, 
e.g. located at the correct distance from the 
danger zone. 

¶ Strong and robust т to withstand the forces it 
may be subjected to e.g. ejection of parts. 

¶ Compatible т must not interfere with 
machine operation. 

¶ Weight and size т in relation to the need to 
remove and replace the guard during 
maintenance 

¶ Avoidance of additional hazards т no rough 
or sharp objects. 

¶ Noise attenuation т guards are often utilised 
to reduce the noise levels produced by 
machine 

¶ Not easy to defeat or bypass. 

¶ Vision т must not interfere with any need to 
see in. 

¶ Ventilation т must not interfere with any 
ventilation required. 

¶ Ease of maintenance т should be easy to 
maintain.

33.2. The effects of exposures to extremes of temperature  



¶ At high temperatures the human body will 
have difficulty in maintaining its natural 
temperature unless sweating can take place, 
therefore water must be consumed to 
replace that lost through sweating. 

¶ High humidity will prevent the natural 
process of evaporation from occurring, 
resulting in the body beginning to overheat. 

This can lead to heart strain and, in extreme 
cases, heat stroke. 

¶ Conversely, if the surroundings are cold, 
shivering can occur and cause internal 
muscular activity to generate body heat. 

¶ At low temperatures, the human body will 
lose heat rapidly, resulting in the extremities 
becoming cold causing frost bite, and 
possibly in extreme cases, the loss of limbs.

33.3. Preventative measures  
¶ Risk-assessment to be carried out, if 

practicable, eliminate the need for work in 
extremes of temperature 

¶ Reduce the thermal load from environment, 
if elimination is not practicable 

¶ Rescheduling of the work under favourable 
temperature conditions, if practicable 

¶ Employers should implement work-rest 
cycle allowing frequent rest periods to 

employees working in extremes of 
temperature 

¶ The remote control of the operations 

¶ Appropriate equipment selection and a good 
preventative maintenance system 

¶ Regular health surveillance program for the 
workers 

¶ Information, training and supervision 

¶ Appropriate clothing 

33.4. When deciding on the suitability of a lighting system, the general lighting 
requirements will be affected by the following factors:  

¶ availability of natural light 

¶ The specific areas and processes, in 
particular any colour rendition aspects or 
concerns over stroboscopic effects 

¶ The type of equipment to be used and the 
need for specific local lighting 

¶ The lighting characteristics required (type of 
lighting, its colour, intensity and local 
adjustability) 

¶ The location of visual display units and any 
problems of glare 

¶ Structural aspects of the workroom, such as 
the use of screens in open office layout and 
the reduction of shadows 

¶ The presence of atmospheric dust 

¶ The heating effects of the lighting 

¶ Lamp and window cleaning and repair 

¶ The need and required quantity of 
emergency lighting

33.5. General requirements for work equipment  

љ ŰǃШůċĦőŔŰĲƖǃЯШċƓƓũŔċŰĦĲЯШċƓƓċƖċƣƨƚЯШƣŸŸũШŸƖШŔŰƚƣċũũċƣŔŸŰШŉŸƖШƨƚĲШċƣШƽŸƖťњ 

¶ The definition covers virtually every piece of 
equipment used at work from hammers to 
production lines. 

¶ Hand tools such as screwdrivers, knives, 
hammers, chisels etc. 

¶ Machines such as portable power tools, floor 
polishing machines, circular saws, drilling 
machines, photocopiers, dumper trucks, 
power presses, motor vehicles, excavating 
equipment etc. 

¶ Lifting equipment such as forklift trucks, 
elevating work platforms, vehicle hoists, 
lifting slings etc. 

¶ Machine assemblies, where several 
machines are linked together to form a more 
complex plant, such as a bottling plant etc. 

¶ Other equipment such as ladders, kick 
stools, water pressure cleaners etc. 

¶ Where and how it will be used 

¶ What it will be used for 

¶ Who will use it (skilled employees, trainees) 



¶ What risks to health and safety might result 

¶ How well health and safety risk are 
controlled by different manufactures. 

¶ Is the equipment suitable for the task? 

¶ Are all the necessary safety devices fitted 
and in working order? 

¶ Are there proper instructions for the 
equipment? 

¶ Is the area around the machine safe and level 
with no obstructions? 

¶ Has suitable lighting been provided? 

¶ Has extraction ventilation been provided 
where required, e.g. on grinding and 
woodworking machinery? 

¶ Has a risk assessment been done to 
ĲƚƣċĤũŔƚőШċШƓĲƖƚŸŰќƚШĦŸůƓĲƣĲŰĦĲШŸƖШƣƖċŔŰŔŰŊШ
requirements to control particular 
machinery? 

¶ Are machine operators trained, and do they 
have enough information, instruction, 
training? 

 

33.6. Suitability  

Work equipment should be suitable for task it is ongoing to be used to perform. e.g. a chisel is not appropriate for prising 
lids of tins. Environment in which it is to be used. e.g. a standard halogen spotlight is not suitable for use in a flammable 
atmosphere. 

¶ Equipment must be carefully selected for to 
ensure that it is suitable for the task and 
environment on the basis of manufacturers 
information. 

¶ There are regulations that require 
manufacturers to ensure the equipment that 
they produce meets basic safety standards. 

¶ In European Union set of safety standards 
exists that manufacturers are legally obliged 
to meet. Manufacturers are required to fix a 
љ9EњШůċƖťШƣŸШƣőĲШĲƕƨŔƓůĲŰƣШċŰĬШƓƖŸƻŔĬĲШċШ
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purchaser. 

¶ Employers in the European Union have to 
ensure that any equipment they purchase for 
work use has this CE mark and written 
declaration. 

¶ State the name and address of the 
manufacturer or importer into the EU 

¶ State the name and address of the person 
authorised to compile a technical file 

¶ Contain a description of the machine, and its 
make, type and serial number 

¶ Indicate all relevant European Directives 
with which machinery complies 

¶ State details of any notified body that has 
been involved 

¶ Specify which standards have been used in 
the manufacture 

¶ Be signed by a person with authority to do so.

 

33.7. Advantages 



¶ It allows a common standard across Europe 

¶ It provides a means of selling to all European 
Union member without barriers to trade 

¶ It has encouraged the use of diagrams and 
pictorials  

¶ It allows for independent type-examination 
for some machinery e.g. woodworking m/c.

33.8. Limitations  
¶ Instruction manuals have become very long 

¶ Translations can be very poor and disguise 
the proper meaning of the instruction 

¶ Manufacturers can fraudulently put on the 
CE marking 

¶ Manufacturers might make mistakes in 
claiming conformity with safety laws.

33.9. Emergency stop controls  
¶ Emergency stop must be provided where the 

other safeguards in place are not sufficient 
to prevent danger to operatives and any other 
persons who could be affected. 

¶ Where appropriate, there should be an 
emergency stop at each control point and at 
other locations around the equipment so 
that action can be taken quickly. 

¶ Emergency stops should bring the 
equipment to a halt rapidly but this should be 
controlled where necessary. 

¶ Emergency stop buttons should be easily 
identified, reached and operated. 

¶ Hierarchy of control measures to prevent 
contact with dangerous parts 

¶ First, hazards should be eliminated by 
technical means such as substitution of 
hazardous materials. 

¶ Where this is not possible, the employer 
should ensure that safety and health issues 
are managed through technical measures 
such as engineering controls, layout design, 
barriers, upgraded guards and protective 
devices (such as pressure mats and trip 
devices), protection appliances (such as jigs, 
push sticks and holders), ventilation, noise 
enclosure and ergonomic solutions. 

¶ If that is not possible, the safety of workers 
should be ensured, where appropriate, 
through training and safe systems of work 
and supervision and, 

¶ Where residual hazards cannot be 
controlled by these measures, through the 
use of PPE, backed up by appropriate safety 
information and signs. 

33.10. Provision of information, instruction and training  
¶ All safety and health aspects.  

¶ Any limitation on the use of the equipment. 

¶ Any foreseeable problems that could occur. 

¶ Safe methods to deal with problems. 

¶ The complexity and level of risk involved in 
using or maintaining the equipment. 

¶ The experience and skills of the persons 
doing the work, whether it is normal use or 
maintenance. 

¶ Any relevant experience that would reduce 
the risks or help others to work more safely, 
should be recorded and circulated to every 
one concerned. 

¶ Risks which the use of the machinery may 
entail 

¶ Risk avoidance and foreseeable abnormal 
situations 

¶ Safe working procedures 

¶ The use of PPE. 

¶ Maintenance 

¶ Work equipment needs to be correctly 
maintained so that it continues to operate 
safely and in the way it was designed to 
perform.

33.11. The common maintenance management schemes are as follows:  
¶ Preventative planned maintenance т this 

involves replacing parts and consumables or 
making necessary adjustments at present 
intervals normally set by the manufacturer, 

so that there are no hazards created by 
component deterioration or failure. Vehicles 
are normally maintained on this basis. 



¶ Condition-based maintenance т this 
involves monitoring the condition of critical 
parts and carrying out maintenance 
whenever necessary to avoid hazards which 
could otherwise occur. 

¶ Breakdown-based maintenance т here 
maintenance is only carried out when faults 
or failures have occurred. This is only 
acceptable if the failure does not present an 
immediate hazard and can be corrected 
before the risk is increased.

33.12. Maintenance т hazards 
¶ Unintentional starting of machinery 

¶ Accidental release of stored energy (e.g. 
compressed spring) 

¶ Movement due to gravity 

¶ Restricted access/egress (e.g. space 
constraints, work at height)  

¶ Mechanical hazards e.g. entanglement, 
drawing in etc. 

¶ Contact with hot or cold parts 

¶ Biological hazards 

¶ May involve working in confined spaces 

¶ Residues e.g. toxic, flammables, corrosives

33.13. Maintenance т precautions  
¶ Competent, well-trained maintenance 

people 

¶ The equipment being made safe for the 
maintenance work to be carried out. Making 
equipment safe will usually involve 
disconnecting the power supply and then 
preventing anything moving, falling or 
starting during the maintenance work. It may 
also involve waiting for equipment to cool 
down or warm up to room temperature. 
Where machines cannot easily be 
disconnected the power supply should be 
locked off to prevent accidental starting. 

¶ A safe system of work being used to carry out 
the necessary procedures to make and keep 
the equipment safe and perform the 
ůċŔŰƣĲŰċŰĦĲШƣċƚťƚЮШÑőŔƚШŔŰƻŸũƻĲƚШћƓĲƖůŔƣ-to-
ƽŸƖťќШ ƚǃƚƣĲůШ ƣŸШ ĲŰƚƨƖĲШ ƣőċƣШ ƣőĲШ ĦŸƖƖĲĦƣШ
sequence of safety critical tasks, including 
isolation, has been performed and all 
necessary precautions taken. 

¶ Correct tools and safety equipment being 
available to perform the maintenance work 
without risks to people. For example, special 
lighting or ventilation may be required.

33.14. Periodic examination and testing of pressure systems  
¶ A wide range of pressure vessels and 

systems require thorough examination by a 
competent person to an agreed specifically 
written scheme. This includes steam boilers, 
pressurized hot water plants and air 
receivers. 

¶ The equipment is examined in accordance 
with the written scheme by a competent 
person within the specified period or as 
required by national laws. 

¶ A report of the periodic examination is 
reported as required by national laws and 
held. 

¶ The actions required by the report are carried 
out. 

¶ Any other safety critical maintenance work is 
carried out. The competent person is usually 
a specialist inspector from an external 
inspection organisation.

33.15. Operation and emergency controls  
¶ To operate work equipment safely it must be 

fitted with easily reached and operated 
controls, kept stable, properly lit, kept clear 
and provided with adequate markings and 
warning signs. 

¶ Controls 

¶ Equipment should be provided with efficient 
means of: 

¶ Starting or making a significant change in 
operating conditions. 

¶ Stopping in normal circumstances. 

¶ Emergency stopping as necessary to prevent 
danger. 

¶ All controls should be well positioned, 
clearly visible and identifiable, so that it is 
easy for the operator to know what each 
control does. Markings should be clearly 
visible and remain so under the conditions 
met at the workplace.



33.16. Operation and emergency control  

Equipment control should:  

¶ Be easily reached from the operating 
positions. 

¶ Not permit accidental starting of equipment. 

¶ Move in the same direction as the motion 
being controlled. 

¶ Vary in mode, shape and direction of 
movement to prevent inadvertent operation 
of the wrong control. 

¶ Incorporate adequate red emergency stop 
buttons of the mushroom-headed type with 
lock-off. 

¶ Have shrouded or sunken green start 
buttons to prevent accidental starting of the 
equipment. 

¶ Be clearly marked to show what they do.

33.17. Emergency stop controls  
¶ Emergency stop must be provided where the 

other safeguards in place are not sufficient 
to prevent danger to operatives and any other 
persons who could be affected. 

¶ Where appropriate, there should be an 
emergency stop at each control point and at 
other locations around the equipment so 
that action can be taken quickly. 

¶ Emergency stops should bring the 
equipment to a halt rapidly but this should be 
controlled where necessary. 

¶ Emergency stop buttons should be easily 
identified, reached and operated. 

33.18. Physical Form of Hazardous Substances  

The form a hazardous substance takes affects how easily a substance gains entry to the body and its effects. Airborne 
Hazardous substances take many forms, the most common being: 

¶ Gases: Formless fluids usually produced by 
chemical processes involving combustion or 
by the interaction of chemical substances. A 
gas will normally seek to fill the space 
completely into which it is liberated, e.g. 
Chlorine gas. 

¶ Vapour: This is the gaseous form of a 
material normally encountered in a liquid or 
solid state at normal room temperature and 
pressure. Typical examples are solvents e.g. 
trichloroethylene.  

¶ Mists and Aerosols: These are finely 
dispersed liquid droplets suspended in air. 
Mists are mainly created by spraying, 
pickling and electro-plating. 

¶ Smoke: Particles which result in incomplete 
combustion which can be either solid or 
liquid state. 

¶ Fumes:  These are solid particles formed by 
condensation from the gaseous state e.g. 
lead fume. 

¶ Dusts: These are solid airborne particles 
often created by operations such as grinding, 
crushing, milling, sanding etc. 

¶ Liquid: Substances which are liquid at 
normal temperature and pressure. 

¶ Solids: Are materials which are solid at 
normal temperature and pressure.



34. Categories of Hazardous Substances  

34.1. Preventing or controlling exposure to hazardous substances  

To prevent or control exposure to hazardous substances the recommended methods in order of preference are listed 
below. 

1. Eliminate - Wherever possible elimination of the 
use of the substances should be achieved. 

2. Substitution - Substituting a less hazardous 
substance or the same substance in a less 
hazardous form. 

3. Enclosure - Totally enclosing the process and 
handling systems. 

4. Local Exhaust Ventilation (LEV) - Providing LEV at 
the source.  

5. Dilution Ventilation - Provide sufficient general 
ventilation. 

6. Employees - Restrict the number of employees 
who may be exposed to the hazardous 
substances. 

7. Period of Exposure - Reduce the period of 
exposure. 

8. Cleaning - Regular cleaning of contamination 
from walls etc. and disinfection where necessary. 

9. Safe Storage - Provision of safe storage and 
disposal of substances. 

10. Prohibition - Prohibiting eating, drinking and 
smoking in areas where contamination occurs. 

11. Hygiene - Provision of adequate facilities for 
washing and storage of clothing and including 
where necessary arrangements for washing 
contaminated clothing.  

12. Personal Protective Equipment (PPE) т Suitable 
PPE for the hazard involved

34.2. Material Safety Data Sheets. These could contain information under the 
following headings:  

¶ Identification of substance/preparation 

¶ Supplier 

¶ Composition/information on ingredients 

¶ Hazard identification 

¶ Health effects 

¶ First Aid measures 

¶ Firefighting measures 

¶ Handling and storage 

¶ Personal Protective Equipment 

¶ Environmental/Disposal considerations 

 

The manufacturer must also supply the product in 
suitable packaging. There are also requirements that 
chemicals which are sold to the public and fall into 
certain categories must carry danger warnings and 
child resistant closures. A safety data sheet (SDS), 
material safety data sheet (MSDS), or product safety 
data sheet (PSDS) is a document that lists information 
relating to occupational safety and health for the use 
of various substances and products. SDSs are a 
widely used system for cataloguing information on 
chemical species including chemical compounds 
and chemical mixtures. SDS information may include 
instructions for the safe use and potential hazards 
associated with a particular material or product, 
along with spill-handling procedures. Any 
advertisements for a dangerous substance (but not 
preparations) must mention the hazards of that 
substance. 

 

34.3. The Regulations are supported by:  
¶ An approved Code of Practice and safety 

data sheets 

¶ An approved Guide to classification and 
labelling 

¶ Information approved for the classification 
and labelling of substances and 
preparations dangerous for supply.



35. Prevention and Control of Exposure  

35.1. Hierarchy of Control Measures  
Having completed suitable and sufficient assessment 
of substances hazardous to health it is necessary to 
ensure that control measures are either adequate for 
their purpose or need to be introduced to ensure 
exposures are controlled. Regulation 7 (1) (2) and (3) 
require that so far as reasonably practicable, 
prevention or control of exposure should be secured 
by measures other than the provision of personal 
protection equipment.  Only when measures do not 
ƓƖĲƻĲŰƣШŸƖШƓƖŸƻŔĬĲШċĬĲƕƨċƣĲШĦŸŰƣƖŸũШƣőĲŰШљŔŰШċĬĬŔƣŔŸŰњШ
suitable personal protective equipment must be 
provided which will secure adequate control. This 
means that: process, engineering, procedural and 

personal controls should be used in preference to 
personal protective equipment. In deciding to what 
extent, it would not be reasonably practicable to 
introduce other measures employers should carefully 
evaluate: 

¶ The limitations of personal protective 
equipment. 

¶ The cost and practicable difficulties of 
ensuring its continued correct use and 
effectiveness in the context of the work 
environment and the level of risk involved.

35.2. Measures for preventing or controlling exposure  
In existing or planned work situations the present or 
planned control measures should be reviewed with 
the following points in mind. 

1. Prevention  

The primary objective is to prevent exposure which 
can be achieved by:- 

¶ Eliminating the use of the hazardous 
substance altogether. 

¶ Substitution of hazardous substance with 
less hazardous form or alternative 
replacement which pose less risk to health, 
e.g. replacing solvent based material with 
water base etc. 

2. Control  

If elimination or substitution is not feasible then 
control should be sought by using one or a 
combination of the following: 

a. Total enclosure:  of process and handling 
systems.   

b. Employ: Plant, process or systems of work which 
minimise generation of or suppress or contain the 
hazardous substance. 

c. Remove air-borne contaminants by: 

o Partial enclosure 

o Local exhaust ventilation 

o Sufficient general ventilation 

d. Prevent spread of contaminant by: 

¶ Regular cleaning and safe storage and 
disposal. 

¶ Facilities for changing, storage and cleaning 
of contaminated clothing and washing 
facilities.   

e. Exclude non-essential personnel from 
contaminated areas. 

f.  Reduce: Numbers of people exposed and time of 
exposure.  

g. Prohibit eating, drinking, smoking etc. in 
contaminated areas. 

h. Provide facilities for food and drink consumption  

i. Enforce arrangements for control. 

3. Emergency Measures 

The accidental escape of hazardous substances is a 
possibility which should be considered and planned 
for means should be available to limit risks to health 
and regain adequate control which should include:- 

¶ Established emergency procedures 

¶ Provision for safe disposal 

¶ Provision of sufficient personal protective 
equipment to enable appropriate remedial 
action to be taken. 

  



35.3. Forms of, classification of, and health risks from hazardous substances  
Forms of chemical agent  

¶ Dusts are solid particles slightly heavier than 
air but often suspended in it. Dusts are 
created by either mechanical processes 
(grinding, pulverising) or by construction 
processes (concrete laying, demolition) or by 
specific tasks (furnace ash removal). 

¶ The fine dust (less than 0.5 µm in size which 
penetrates deep into the lungs and remains 
ƣőĲƖĲШ ŔƚШ ťŰŸƽŰШ ċƚШ љÅĲƚƓŔƖċĤũĲШ ĬƨƚƣњЮШ
Examples т cement, granulated plastic 
materials and silica. 

¶ Gases are any substances at a temperature 
above their boiling point. e.g. carbon 
monoxide, carbon dioxide, nitrogen and 
oxygen. 

¶ Vapours are substances which are at or very 
close to their boiling temperatures. They are 
gaseous in forms. Many solvents, such as 
cleaning fluids, fall into this category. 

Dusts   

¶ Liquids are substances which normally exist 
at a temperature between freezing (solid) 
and boiling (vapours and gases). 

¶ Mists are similar to vapours in that they exist 
at or near their boiling temperature but are 
closer to the liquid phase. This means that 
there are very small liquid droplets, 
suspended and present in the vapour. 

¶ Fume is a collection of very small metallic 
particles (less than 1 µm) which have 
condensed from the gaseous state. They are 
most commonly generated by the welding 
process. 

¶ Fibers are threads or filaments that can 
occur naturally (e.g. asbestos) or be man-
made such as glass-fibre, nylon and 
polyester. Man-made fibres are commonly 
used in insulation boards, blankets for the 
purpose of heat treatment, electrical 
insulation and in the reinforcement of plastic 
and cement. Many fibres are in the respirable 
range causing concern about the effects of 
exposure to many fibres т fibrosis of the lung 
and various cancers. Fibres with diameters 
in excess of 4 µm can cause irritation of the 
skin and eyes. 

 

Forms of biological agent  

¶ Fungi are very small organisms, sometimes 
consisting of a single cell, and can appear 
plant like (e.g. mushrooms and yeast). The 
infections produced by fungi in human can 
ĤĲШůŔũĬЯШƚƨĦőШċƚШċƣőũĲƣĲќƚШŉŸŸƣЯШŸƖШƚĲƻĲƖĲЯШ
such as ringworm. 

¶ Moulds are a particular group of very small 
fungi which, under damp conditions, will 
grow on surfaces such as walls, bread, 
cheese, leather and canvas. Examples т 
ċƚƣőůċШċƣƣċĦťƚЯШċƣőũĲƣĲќƚШŉŸŸƣШċŰĬШŉċƖůĲƖќƚШ
lung. 

¶ Bacteria are very small single-celled 
organisms which are much smaller than 
cells within the human body. Examples т 
legionellosis, tuberculosis and tetanus. 

¶ Viruses are minute non-cellular organisms 
which can only reproduce within a host cell. 
They are very much smaller than bacteria 
and cannot be controlled by antibiotics. 
Examples т common cold, hepatitis, AIDS 
(HIV) and influenza. 

¶ Prion is an infectious agent that is composed 
primarily of protein. Such agents induce 
existing substances, called polypeptides, in 
the host organism to take on a rogue form. All 
known prion diseases affect the structure of 
the brain or other neural tissue, are currently 
untreatable and are always fatal. E.g. CJD. 

 

  



Classification of hazardous chemical substances  

¶ Irritant: is a non-corrosive substance which 
scan cause skin (dermatitis) or lung 
(bronchial) inflammation after repeated 
contact. e.g. adhesives, detergents, 
bleaches, solvents (white spirit, acetone etc) 

¶ Corrosive: substances are ones that may 
destroy living tissue on contact т usually by 
burning skin. Examples т strong acids or 
ċũťċũŔƚШŔЮĲЮШcЋÉ§ЍЯШĦċƨƚƣŔĦШƚŸĬċШĲƣĦЮ 

¶ Harmful: substances which if swallowed, 
inhaled or penetrate the skin may cause 
damage to health e.g. trichloroethylene, 
bitumen-based paints etc. 

¶ Toxic/very toxic: poisonous substances 
which in low/very low quantities may cause 
death, acute chronic damage to health e.g. 
cyanide (toxic), lead, mercury, arsenic (very 
toxic) 

¶ Carcinogenic: substances which cause 
disorders in cell growth that may lead to 
cancer or increase its incidence e.g. 
benzene, asbestos. 

¶ Mutagenic: substances are those which 
damage genetic material within cells, 
causing abnormal changes that can be 
passed from one generation to another. 

 

 

Difference between acute and chronic health 
effects  

¶ Acute effects are of short duration and 
appear fairly rapidly, usually during or after a 
single or short-term exposure to a hazardous 
substance. Such effects may be severe and 
require hospital treatment but are usually 
reversible. Examples include asthma-type 
attacks, nausea and fainting. 

¶ Chronic effects are effects develop over a 
period of time which may extended to many 
years. Chronic health effects are produced 
from prolonged or repeated exposures to 
hazardous substances resulting in a gradual, 
latent and often irreversible illness, which 
may remain undiagnosed for many years. 
Many cancers and mental diseases fall into 
the chronic category. During the 
development stage of a chronic disease, the 
individual may experience no symptoms. 

Assessment of health risks  

¶ Inhalation: Hazardous substances enter the 
body through inhalation and reach the lungs 
and blood. 

¶ Ingestion: Hazardous substance taken 
through the mouth especially eating or 
swallowing and it effects the body. 

¶ Absorption: Substances comes into contact 
with the skin and enters through the skin, 
cuts or abrasion and conjunctiva of the eye. 

¶ Injection: A forceful breach of the skin, 
perhaps as a result of injury, can carry 
harmful substances through the skin barrier. 

 

Defence mechanism  

¶ Respiratory defences т the respiratory 
system is made up of the nose and nasal 
cavity, windpipe (trachea) and lungs. 

¶ The sneeze reflex 

¶ Filtration in the nasal cavity т the nasal hairs 
in the nose will normally trap large particles 
(greater than 20 µm) before they enter the 
trachea. 

¶ Ciliary escalator т the bronchioles, bronchi 
and trachea are lined with hairs (cilia). These 
hairs will arrest all non-respirable dust 
(above 5 µm) 

¶ Macrophages т scavenging white blood cells 
that attack and destroy particles that lodge in 
the alveoli.  

¶ Inflammatory response 

 




































































































































































































































































































































