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Preface

In today’s rapidly advancing industrial environment, the importance of managing occupational risks has never been more critical—
particularly in high-stakes sectors like the chemical industry. With a unique combination of complex processes, hazardous
substances, and stringent regulatory demands, the need for robust safety, health, and environmental management practices is
paramount. Recognizing this necessity, SSDF has developed this comprehensive handbook to equip participants with the
foundational knowledge and practical skills essential for effective Occupational Risk Management in the Chemical Industry.

This handbook is designed to provide a solid grounding in the principles of occupational health and safety, specifically tailored to the
nuanced demands of chemical operations. It reflects current industry standards while integrating forward-thinking strategies and
modern risk management practices. As the field continues to evolve, staying updated with the latest legislation, technology, and
methodologies is not just beneficial—it is essential.

Each section of this handbook has been thoughtfully crafted to ensure that learners can clearly understand, effectively implement,
and uphold the highest safety standards in their work environments. The material goes beyond technical instruction, placing equal
emphasis on cultivating a proactive mindset and the analytical skills required to navigate the complex risk landscape of the chemical
industry.

At SSDF, we view safety as an ongoing commitment—one that extends well beyond compliance. This handbook is not just a tool for
academic success; itis a long-term reference resource for professionals dedicated to continuous improvement in safety performance.
Our goalis to empower participants to become not only competent practitioners but also champions of a resilient safety culture within
their organizations.

We are confident that the insights and capabilities gained from this material will significantly enhance your professional development
and contribute to safer, more responsible operations across the chemical sector. As you embark on this learning journey, we
encourage you to actively engage with the content, apply your learnings in practical contexts, and strive for excellence in your role.

Welcome to the future of occupational risk management in the chemical industry.
Thank you.
J. K. Anand
Chairman

Safety Skill Development Foundation
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1. Micro Credential Description:

This advanced micro-credential course is tailored for professionals in the chemical industry, focusing on the
fundamentals of occupational risk management. The course addresses the critical need for managing the inherent

hazards associated with chemicals and chemical processes.

Participants will develop a strong understanding of how to identify and manage workplace risks, prevent accidents, and
ensure the safety and health of workers. Emphasis is placed on proactive risk control measures, fostering a safety-first

mindset, and adhering to relevant safety and environmental regulations.

In addition to protecting workers and minimizing operational risks, the course highlights the importance of regulatory
compliance, environmental responsibility, and the role of effective risk managementin achieving operational excellence.

This program is essential for anyone involved in chemical operations who is committed to creating safer, more

sustainable, and legally compliant workplaces.

1.1. Key Focus Areas:

e Chemical-related occupational hazards
e Risk identification and mitigation

e Worker protection and PPE use

e Accident prevention and safety practices
e Regulatory compliance

e Emergency planning and response

e Sustainable chemical operations

1.2. Parameters:

Developed By
Qualification name
MC Code

MC Name

NCrF/NSQF Level
Sector

Used by Sector

Country

Minimum Education Qualification
& experience

Training Duration

Is the Qualification Amenable to
Persons with Disability

NSQF Approval Date

Safety Skill Development Foundation
PM Vishwakarma
SSD/M0106

FUNDAMENTALS OF OCCUPATIONAL RISK MANAGEMENT IN
CHEMICAL INDUSTRY

4
Chemical Safety Management

Hydrocarbon, Iron & steel, Mining, Power, Automotive, Construction,
Chemicals & Petrochemicals and others.

India

e 12th grade pass or equivalent OR

e 10th grade pass or equivalent with 3 years of relevant experience OR
Previous relevant qualification of NSQF level 3 with 3 years of
relevant experience

Training - 15 hours and Assessment — 1 hours

s Page 6 of 66



Next Review Date

Version 1.0
Reference Code on NQR

NQR Version

Credits Assigned

Common Cost Norm Category
(I7u/my:

Validity Duration:

2.Tools and Equipment Details

List of Tools and Equipment
Sr. No. Tool/Equipment Name Specification Quantity for Tool Image/ Image URL
specified Batch size

1 Personal Protective Set 1
Equipment (PPE) Kit

2 Safety Helmet Nos 1
3 Chemical Spillage Nos 1
Goggles
3 Face Shield Nos 1 VT
4 Chemical resistant Pair 1
Gloves
Chemical Resistant Nos 1
Mask
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Chemical Resistant Pair 1

Shoes
Chemical Spill Kit Nos 1
4 First Aid Kit Set 1
7 Chemical Safety Nos 1
Signage
8 Fire Extinguishers Nos 1
9 Emergency Shower & Set 1

Eyewash Station

10 Chemical Storage Nos 1
Cabinet
11 MSDS Folder or Digital Nos 1

Access Point
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Safety Data Sheets Nos 1 o S e St e v e

(SDS) and Material 260 o0 @5’_‘”}

Safety Data Sheets
(MSDS)

Emergency Lighting Nos 1

e Classroom Aids
The aids required to conduct sessions in the classroom are:

o White board

o Marker
o Duster

o Handbooks

o Screen

o Computer

o Projector
o Mobile phone

o Internet connection
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Performance Criteria & Assessment Criteria
2.1. Scope:

The "Fundamentals of Occupational Risk Management in the Chemical Industry” course aims to develop
essential competencies for identifying, evaluating, and mitigating risks related to chemical substances and
processes. It equips professionals to ensure workplace safety, regulatory compliance, and a proactive
safety culture.

1) Hazard Identification & Risk Assessment

e |dentify chemical-related hazards, including new substances and processes.
e Conduct systematic risk assessments to evaluate and prioritize risks.

2) Implementation of Control Measures

e Apply engineering and administrative controls to minimize risk.
e Use appropriate personal protective equipment (PPE) based on hazard type.

3) Monitoring & Improvement of Controls

e Evaluate effectiveness of existing controls regularly.
e Make timely improvements to ensure ongoing risk mitigation.

4) Emergency Preparedness & Response

e Develop and maintain emergency response plans for chemical incidents.
e Conduct periodic drills and update procedures based on outcomes.

5) Regulatory Compliance

e Ensure adherence to local and international safety standards (OSHA, EPA, REACH, etc.).
e Supportinternal and external audits through proper documentation.

6) Incident Reporting & Performance Monitoring

e Maintain accurate records of incidents and compliance activities.
e Track safety performance indicators such as near-misses and injury rates.

7) Safety Training & Workforce Awareness

e Conduct regular training on safe chemical handling and emergency response.
e Promote knowledge retention and application across all staff levels.

8) Occupational Health Surveillance

e |Implement health checks for employees exposed to hazardous chemicals.
e Monitor health trends and take preventive action where needed.

9) Safety Culture Promotion

e Encourage proactive safety behavior and reporting.
e Foster a workplace culture that prioritizes risk awareness and continuous improvement.
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This structured framework ensures participants can apply knowledge effectively in real-world chemical
industry settings, supporting both operational excellence and a strong culture of safety.

2.2. Module 1: Hazard Identification & Risk Assessment

¢ Introduction:

Hazard identification and risk assessment form the foundation of occupational risk management in the chemical
industry. Due to the presence of hazardous chemicals and complex processes, itis essential to systematically identify
potential threats and evaluate their likelihood and severity.

This process involves recognizing hazards associated with raw materials, intermediates, final products, equipment,
and work practices. Once identified, risks are assessed based on exposure, frequency, and potentialimpact. The goal
is to implement controls to eliminate or reduce risks to an acceptable level.

Understanding and managing risks in the chemical industry is critical due to the inherent hazards of chemical
substances and processes. This section guides participants in:

e |[dentifying chemical-related hazards across the workplace
e Assessing the severity and likelihood of risks

e Prioritizing risks and applying control measures

This knowledge ensures safe operations, protects personnel, and maintains compliance with regulations.

CONTROL

2.2.1. Hazard Identification and Mitigation
X Description:

Hazard identification is the first step in any safety process. It involves systematically detecting potential sources of
harm in the workplace, especially those involving chemicals. Risk mitigation, on the other hand, refers to the process
of applying control measures to eliminate or reduce these hazards to acceptable levels.

R Hazard Identification:

e Material-Based Hazards: Associated with chemical composition (e.g., flammable, toxic, corrosive).

e Process-Based Hazards: Result from how chemicals are used or transformed (e.g., mixing reactions,
pressurization).

e Equipment-Based Hazards: Leaks, malfunctioning valves, inadequate ventilation.

e Human Factors: Errors in handling, inadequate training, fatigue, or non-compliance.

e Environmental Hazards: Weather, improper disposal, or external contamination sources.
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+» Hazard Identification and Mitigation Examples

Work Area/Task Hazard Identified Potential Risk
Acid transfer Skin contact, splash Burns, eye injury
Chemical storage Flammable liquid vapor = Fire or explosion

build-up
Handling solvents Inhalation of toxic Respiratory irritation
vapours or damage
Cleaning mixing Reaction with residual Gas release burns
equipment chemicals

+* Key Hazards in the Chemical Industry

Mitigation Measures
Face shield, acid-resistant gloves,
apron
Ventilation, flame-proof cabinets,
grounding wires
Use of fume hood, respirator mask,
proper labelling
Use neutralizing agents, proper
rinsing procedures

The chemical industry presents a wide range of hazards. Understanding these categories helps in identifying risks

accurately.
+»+» Categories of Key Hazards

Chemical Hazards

Toxic substances

Corrosive materials

Flammable and explosive chemicals
Reactive agents

Physical Hazards

Pressurized systems

Slips, trips, and falls from chemical leaks
Heat and high-temperature equipment
Environmental Hazards

Contamination due to improper disposal
Hazardous emissions and spillages
Cross-contamination in shared spaces
Health Hazards

® O O O O

Skin sensitization
Eye and mucous membrane irritation

O O O € O OO ® O O O

= e, %

Safety Hazards Biological Hazards Physical Hazards Ergonomic Hazards Chemical Hazards

T ol Sebery Waghy

+» Handling Risks with Specialized Tools

Long-term exposure leading to chronic illness (e.g., cancer, respiratory issues)

Proper tools and equipment reduce human exposure to hazards and allow safe completion of chemical processes.
Every tool must be selected based on chemical compatibility and specific process requirements.
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+* Tools for Managing Chemical Risks

Tool/Equipment

Purpose

Where Used

Chemical Spill Kit

Contain and neutralize chemical
spills

Near storage and processing

areas

PPE Kit (gloves, goggles,
apron)

Protect from direct contact and
inhalation

Across all chemical handling

zones

Fume Hood

Remove vapors and prevent
inhalation

Mixing and testing stations

Flameproof Cabinet

Store volatile chemicals safely

Chemical storage rooms

Eyewash & Safety Shower

Emergency decontamination

Near high-risk work zones

< Additional Precautionary Measures

® Description

Even when engineering controls and PPE are in place, additional precautionary measures play a vital role in

strengthening workplace safety. These are supplementary practices, systems, and tools that serve as fail-safes or

behavioral interventions to enhance awareness, communication, and emergency readiness.

e Precautions should be designed to:

e Support hazard control measures already in place

e Minimize human error and behavioural risks

e Ensure compliance with operational and regulatory requirements

e Key Additional Measures

e Proper Labelling and Signage:

All chemicals should be labelled according to the Globally Harmonized System (GHS), displaying

key hazard symbols, chemical names, handling instructions, and emergency procedures. Safety

signs (e.g., corrosive, flammable) help in hazard recognition even from a distance.

e Emergency Access and Egress:

Emergency exits must be marked, unobstructed, and fitted with panic bars or auto-release locks.

Escape routes should be part of a clearly displayed evacuation plan.

o Restricted Access Zones:

-

i
™

Areas involving high-risk operations (e.g., mixing volatile chemicals or working under pressure)

should only be accessible to trained personnel. Sign-in logs and key card systems help limit access. ea

e Housekeeping Standards:

A clean, clutter-free workspace reduces the chances of chemical cross-contamination, tripping hazards, and accidental spills.

Spilled materials should be cleaned immediately using appropriate neutralizing agents.
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e Regular Safety Drills and Toolbox Talks:
Conduct periodic mock drills to prepare staff for fires, leaks, or exposure incidents. Short, daily or weekly toolbox talks help
reinforce safety protocols.

e Common Precautions in the Chemical Industry

Precaution Purpose Frequency
. . . . L ) At
Chemical labelling (GHS-compliant) Ensures proper identification and safe handling procurement/use
| Safety signage H Informs and warns workers of area-specific hazards H Permanent ‘
Emergency exits Allows fast evacuation in case of emergency Irr‘]fopﬁf;@d
| Access control H Limits exposure to trained and authorized personnel H Ongoing ‘
| Safety drills “Enhances preparedness and response during real incidents” Bi-annually ‘

+* Safe Handling of Chemicals
® Description

Safe handling of chemicals is not limited to wearing gloves or goggles—it involves a complete system of procedures and
behavioural protocols. Handling includes receiving, transferring, mixing, applying, and disposing of chemicals.

Poor handling practices can resultin:

= Directinjuries like burns, inhalation damage, or poisoning
=  Environmental harm due to spills orimproper disposal

= Chainreactions, fires, or explosions from incompatible
substances

e Key Handling Principles

= Read and Understand the SDS (Safety Data Sheet):
Each chemical's SDS provides essential information such as
hazard classification, exposure controls, handling/storage
instructions, and emergency measures.

= Segregation of Chemicals:

Incompatible chemicals must be stored and handled separately
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(e.g., acids away from bases, oxidizers away from organics). Color-coded containers and shelving
labels help enforce this.

= Transfer and Mixing Protocols:
Always use tools like siphons or sealed transfer systems rather than manually pouring from drums
or containers. Follow proper order—for example, always add acid
to water (never the reverse) to avoid exothermic reactions.

= Spill Prevention:
Use secondary containment trays beneath containers and during

transport. Ensure that spill kits and absorbent materials are
available nearby.

= Ventilation and Temperature Control:
Many chemicals emit vapours or degrade at certain temperatures.
Ensure appropriate air handling and avoid exposing materials to
direct sunlight or heat sources.

e Safe Chemical Handling Guidelines

Handling Task Safe Practice

. L Use pumps or gravity-fed dispensers; avoid direct contact or open-air
Transferring liquids ing
pourin

Opening chemical L .
Use tools like lid-lifters; wear full PPE; ventilate area

containers
Mixing acids and bases Always add acid to water; stir slowly; avoid splashes
Storing chemicals Use compatible shelving; separate incompatible groups
Disposing of chemicals Label waste; use designated, licensed waste vendors

+$* Tool and Equipment Inspection
® Description

Regular inspection and maintenance of tools and safety equipment are critical to ensuring that hazard controls
function effectively when needed. Broken, expired, or malfunctioning tools can compromise even the best
safety systems.

Tool and equipment inspections are not one-time tasks—they should be part of an ongoing schedule led by
trained personnel. Each inspection should be documented for traceability and audit purposes.
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¢ Whatto Inspect and Why

= Personal Protective Equipment (PPE): Check gloves for tears,
goggles for scratches or fogging, and ensure masks or respirators
are not expired.

=  Emergency Equipment: Eye wash stations must have clear water
and unobstructed access. Fire extinguishers should be pressurized
and tagged with an up-to-date inspection record.

= Ventilation Systems: Fume hoods and exhausts must maintain
airflow levels to prevent chemical vapor build-up.

= Spill Response Kits: Should be complete and placed In accessible
locations, clearly marked.

= Chemical Containers: Ensure they are sealed properly, not
leaking, and labelled correctly.

® Tool and Equipment Inspection Checklist

; . . Responsible
Tool/Equipment Inspection Criteria Frequency
Person
PPE (gloves, goggles, Clean, undamaged, correct size not . .
. Daily User / Shift In-Charge
masks) expired
Airflow test, sash operation, filters . .
Fume hood Monthly Facility Maintenance
checked
Fire extinguisher Pressure level, seal intact, label visible Monthly Fire Safety Officer
Emergency - . .
Water flow, accessibility, cleanliness Weekly Safety Officer
shower/eyewash
. o Complete absorbents, neutralizers,
Chemical spill kit Monthly Safety Department
gloves, tools
Storage cabinets Ventilation, corrosion, door locks Quarterly Maintenance Team
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2.2.2. Summery and Review Question:

Summary:

These sections detail the essential supporting elements of an effective hazard management system in
the chemical industry. While primary risk control depends on engineering solutions and personal
protection, additional precautions, safe handling behavior, and regular tool inspection reinforce
workplace safety.

By integrating these practices into daily operations:

o Workers can respond effectively to chemical hazards.
e Supervisors can maintain operational safety and compliance.
e Organizations can foster a proactive, prevention-focused safety culture.

Review Questions:

1. What are the major types of hazards in the chemical industry, and how do they affect
workplace safety?

Outline the safe procedure for transferring corrosive chemicals between containers.

How would you assess the risk of mixing flammable solvents in an open workspace?

List any three additional precautionary measures essential in a chemical handling facility.
Why is regular inspection of PPE and emergency tools critical in chemical operations?

akrobd

2.3. Module 2: Implementation of Control Measures

s Introduction:

In the chemical industry, implementing effective control measures is fundamental to
minimizing occupational risks. Due to the inherent dangers posed by hazardous substances—
such as flammable, toxic, corrosive, or reactive chemicals—control strategies must be robust,
systematic, and aligned with industry best practices.

This section outlines how engineering controls, administrative controls, and personal
protective equipment (PPE) are applied to manage risk in chemical workplaces. These control
measures align with the Hierarchy of Controls, a recognized framework for risk reduction,
prioritizing elimination and substitution, followed by engineering and administrative strategies,
and finally, PPE as the last line of defense.

2.3.1. Hierarchy of Controls

The Hierarchy of Controls ranks hazard control strategies in the following order:

Elimination - Physically remove the hazard

Substitution — Replace the hazard with a less dangerous one
Engineering Controls - Isolate people from the hazard
Administrative Controls — Change the way people work

Personal Protective Equipment (PPE) - Protect the worker with gear

ahwbd=

Note: In the chemical industry, elimination and substitution are often constrained by operational
requirements. As such, the focus frequently shifts to engineering, administrative, and PPE-based
controls, which will be covered in detail below.
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Risk Control L

» Eliminate Chemical

» Substitute with hazardous
alternative

Moat Effective

<ﬂll
-

» Engineering

» Delivery systems
» Administration

» Work rotfation

» Training in hazards
» PPE

» Resp Protective Equipment

Lawel 3 Contocls

Leust Effective

» Glovesefc

2.3.2. Control Measures Implementation

X8 Apply Engineering and Administrative Controls to Minimize Risk

1.1 Engineering Controls

Engineering controls are designed to remove a hazard at its source or isolate workers from the hazard.
These are typically physical changes to the workplace, equipment, or processes.

Key Types of Engineering Controls:

e Local Exhaust Ventilation (LEV):
o Captures airborne contaminants at or near the source (e.g., fume hoods in labs).
e Closed Systems and Enclosures:
o Prevent chemical release by enclosing the process (e.g., automated filling systems).
e Substitution with Safer Equipment or Processes:
o Replacing manual transfer with pump-driven transfer of chemicals.
e Explosion-Proof Electrical Systems:
o Essentialin areas handling flammable vapors.

Benefits:
e Do notrely on worker behavior.
e Offer long-term and cost-effective protection.
e Often eliminate the hazard completely or significantly reduce exposure.

lllustration Example:

A chemical manufacturing plant uses automated dispensing units within sealed environments to
prevent worker exposure to isocyanates, known respiratory sensitizers.
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1.2 Administrative Controls

Administrative controls modify the way people work. These include policies, procedures, training, and
organizational changes that reduce the duration, frequency, or intensity of exposure.

Key Types of Administrative Controls:

e Safe Work Procedures (SWPs) & Standard Operating Procedures (SOPs):
o Documented protocols for safe handling, storage, and disposal.
e Training and Awareness Programs:
o Regular training on chemical hazard recognition, emergency response, and proper
equipment use.
e Job Rotation and Exposure Limitation:
o Minimizing exposure time by rotating tasks among employees.
e Warning Signage and Labeling:
o Clear hazard labeling (e.g., GHS-compliant labels) and posted safety instructions.
e Access Restrictions:
o Limiting access to high-hazard zones to trained personnel only.

Benefits:

e Reinforce safe behaviors and situational awareness.
e Flexible and can be tailored to evolving operations or hazard profiles.
e Often quick to implement without requiring large capital investment.

lllustration Example:

A storage facility implements a shift rotation and restricts time spentinside high-risk areas containing
volatile solvents to reduce cumulative exposure.

®,

% Use Appropriate Personal Protective Equipment (PPE) Based on Hazard Type

PPE acts as the final barrier between the worker and workplace hazards when engineering and
administrative controls do not fully eliminate risks. The selection and correct use of PPE are vital in
preventing exposure to chemical hazards.

1. PPE Selection Criteria
Factors to Consider:
e Type and concentration of chemical
e Route of exposure (inhalation, skin contact, ingestion)

e Duration and frequency of exposure
e Compatibility with other PPE
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e Applicable regulatory standards (e.g., OSHA, EN, BIS)

3 layers of
nitrile gloves

Latex boot
covers °

2. Types of PPE for Chemical Hazards

Full-face
respirator with
OV/P100 cartridges

Taped wrists,
ankles, hood,
and zipper
seam

Chemical-resistant
" Tychem suits

PPE Category Common Examples Use Case
Eye & Face . .
. Goggles, face shields Protection from splashes, vapors
Protection

Respiratory

N95 masks, half/full-face

Inhalation risks (gases, mists,

Protection respirators, SCBA particulates)
Skin & Body Aprons, chemical-resistant Contact with corrosive or toxic
Protection suits, lab coats materials

Hand Protection

Nitrile, neoprene, butyl rubber
gloves

Handling solvents, acids, and
reactive agents

Foot Protection

Chemical-resistant safety boots

Spill-prone or corrosive
environments

3. Proper Use and Maintenance of PPE

e Donning and Doffing Procedures:
o Workers must be trained in proper methods to avoid contamination.
e Inspection and Replacement:
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o Regular checks for wear, tear, or chemical degradation.
e Storage:
o PPE should be stored clean, dry, and away from contamination sources.
e FitTesting:
o Respirators must be fit-tested for effectiveness, especially in high-risk areas.

Illustration Example:

A laboratory worker handling hydrofluoric acid wears a face shield, acid-resistant gloves, a chemical
apron, and has immediate access to a calcium gluconate gel kit in the event of exposure.

2.3.3. Summery and Review Question:

Summery:

Implementing control measures is a core component of occupational risk management in the
chemical industry. The most effective approach is guided by the Hierarchy of Controls, which
prioritizes elimination and substitution of hazards, followed by engineering and administrative
controls, and finally personal protective equipment (PPE) as the last resort.

e Engineering controls physically isolate or remove hazards and are typically the most reliable
after elimination/substitution.

o Administrative controls focus on modifying human behavior and include policies, training,
scheduling, and signage.

e PPE s critical when other controls cannot fully eliminate risk, offering essential protection
against chemical exposure.

Successful risk management often requires combining multiple control strategies to create a safe and
compliant workplace. Regular training, inspection, and performance evaluation are key to sustaining

effective control measures.

Review Question:
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1. Listthe five levels of the Hierarchy of Controls in order of effectiveness.

2. Give two examples each of engineering and administrative controls used in the chemical
industry.

Why is PPE considered the last line of defense in the Hierarchy of Controls?

4. Describe how a layered approach to risk control might be applied during chemical transfer
operations.

5. What factors should be considered when selecting appropriate PPE for a chemical hazard?

2.4. Model 3: Monitoring & Improvement of Controls

Introduction:

In the chemical industry, hazards such as toxic chemicals, flammable substances, and explosive
materials are prevalent in various processes. Effective control measures are essential for mitigating
these risks and ensuring worker safety. However, the implementation of controls is not a one-time
effort. It requires continuous monitoring and improvement to adapt to evolving hazards, operational
changes, and regulatory updates. This section focuses on the systematic evaluation of existing
controls, their effectiveness, and the process of making timely improvements to sustain safety and
compliance.

T

2.4.1. Monitoring Effectiveness of Existing Controls

% Purpose of Monitoring

Regular monitoring of control measures in the chemical industry ensures that engineering controls,
administrative controls, and personal protective equipment (PPE) continue to function as
intended. This ongoing evaluation helps detect emerging risks, changes in chemical hazards, or
system failures before they lead to accidents or unsafe conditions.
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Key Monitoring Activities in the Chemical Industry

Routine Inspections and Audits:

Engineering Controls: Regular inspection of systems like ventilation, containment, and
fume extraction systems is essential. For example, periodic checks of Local Exhaust
Ventilation (LEV) systems in hazardous areas ensure they effectively capture airborne
chemicals.

PPE Inspections: PPE used by workers (such as gloves, respirators, and protective suits) must
be checked for wear and tear. For instance, respirators should be regularly tested for fit and
integrity to ensure proper filtration.

Administrative Controls: Auditing safety procedures, compliance with Standard Operating
Procedures (SOPs), and reviewing the effectiveness of training programs are vital for
identifying gaps in employee practices.

Real-Time Monitoring:

o Hazard Detection: Advanced real-time monitoring systems using sensors and alarms
can track chemical exposure levels, temperature, and pressure in chemical processing
units. This allows for immediate response in case of deviations.

o Air Quality Sensors: Regularly monitor chemical fumes and particulate matter in high-
risk areas, ensuring that concentrations do not exceed safe exposure limits.

Performance Metrics and KPlIs:

o Incident Reporting: Analyze incident frequency rates (e.g., spills, leaks, or near-
misses) as an indicator of control effectiveness.

o Maintenance Logs: Track the uptime and reliability of safety systems, such as
ventilation systems, to identify recurring issues or the need for upgrades.

o Worker PPE Compliance: Monitor the compliance rate of workers using PPE correctly
and consistently.

Employee Feedback:

o Engage employees in safety feedback loops to assess real-world effectiveness of
control measures. For example, feedback from workers on their comfort or fit of PPE,
or their satisfaction with safety protocols, can highlight areas for improvement.

Documentation and Record Keeping

Document and maintain records of all inspections, audits, and performance evaluations,
including:

o Inspection and testing dates for engineering controls (e.g., LEV systems).

o Maintenance and service records for PPE.
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o Training completion logs for employees.
o Corrective actions taken after audits or incidents.
e Ensure thatthese records are easily accessible for internal review and regulatory inspections.

% Objective:
To ensure that the appropriate materials, in compliance with environmental regulations,
reduce the workplace's environmental footprint.

Segregation of waste is a core practice that an organization must maintain to ensure a responsible
environmental workplace. Separating recyclables and non-recyclables at any manufacturing
company, including glass toy and ornaments makings, supports sustainability and keeps abreast
with local environmental regulations. Proper segregation minimizes contamination, maximizes
recycling, and ensures proper disposal of products that may not be recycled. This chapter
provides the various key steps and methods for mitigating various ways waste segregation can be
efficiently done in the workplace.

2.4.2. Improvement of Controls to Ensure Ongoing Risk Mitigation

+ Identifying the Need for Improvement

Over time, factors such as technological advances, changes in
chemical processes, or even new regulatory standards may
necessitate adjustments to the control measures in place. Regularly
identifying areas for improvement ensures that the risk mitigation
strategy evolves with emerging threats and operational developments.

1. Trend Analysis of Incidents:

o Regularly review trends in safety incidents (e.g.,
chemical spills, fires, or exposure incidents) to identify
patterns that may point to weaknesses in existing
controls.

o Root Cause Analysis (RCA) of incidents can reveal
where controls failed or were insufficient (e.g., PPE
breakdown, lack of training, or system malfunction).

2. Risk Assessments and Chemical Hazard Changes:

o Conduct periodic risk assessments to evaluate the current control measures against
the present chemical hazards in the workplace. For instance, introducing new
chemicals into the process may require updated control measures.

o Review the Safety Data Sheets (SDS) for chemicals to assess potential changes in
hazard classification that might require adjustments in safety protocols or PPE.

3. Regulatory Compliance and Industry Best Practices:

o Stay up-to-date with changes in safety regulations (e.g., OSHA, ISO, GHS) to ensure
compliance. Updated standards may require improvements in the design of
engineering controls, administrative procedures, or PPE.

o Benchmark industry practices to ensure the company’s risk controls are aligned with
the latest best practices in chemical safety.

+» Steps to Improve Control Measures

1. ldentify Gaps and Weaknesses:
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2. Design and Implement Improvements:

@)

Regularly evaluate the effectiveness of
engineering, administrative, and PPE controls
through audits and risk assessments. For
example, an aging ventilation system may be less
effective, necessitating an upgrade to meet the
latest air quality standards.

Engineering Control Upgrades: Upgrade
equipment like fume hoods, or replace older,
inefficient safety systems (e.g., LEV systems). If
new technologies become available, such as automated chemical monitoring systems,
they should be integrated.

Update Administrative Procedures: Revise SOPs or training materials to reflect new
regulations or operational changes. For instance, the introduction of a new chemical in
the manufacturing process might require an updated handling procedure and
additional worker training.

PPE Improvements: Replace outdated or worn-out PPE and introduce advanced
materials that offer better protection. Additionally, PPE that has become
uncomfortable or ineffective may need replacement (e.g., upgrading to more
ergonomic respirators).

3. Testing and Validation of Improvements:

)

After improvements are made, conduct testing and validation to ensure their
effectiveness. For example, test a new ventilation system to confirm that it provides
adequate airflow and chemical capture.

Monitor the chemical exposure levels after implementing changes to ensure that the
improvements have reduced exposure risks.

4. Training and Communication:

O

O

Update employee training programs to reflect the new or improved control measures.
For example, if new PPE is introduced, workers should be trained on its proper use,
limitations, and care.

Conduct refresher training for employees to reinforce the importance of maintaining
high safety standards and following updated procedures.

5. Continuous Improvement:
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o Establish a feedback loop that allows continuous monitoring and adjustment of
control measures. Encourage workers to report potential hazards and suggest
improvements in the control processes.
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2.4.3. Example: Improving a Chemical Spill Response System

Step

Action

Outcome

1. Identify Issue

A chemical spill in a warehouse
led to significant exposure.

After reviewing the incident, it was
found that existing spill
containment systems were
inadequate for new materials being
stored.

2. Evaluate
Controls

Current containment system was
outdated, and workers did not
have adequate PPE for clean-up.

Safety audits revealed that PPE was
not suitable for the chemicals
involved, and the containment
system was not up to current
standards.

3. Implement

Introduce new, more durable spill
containment barriers and provide

Enhanced spill response system
installed and high-quality PPE issued

and PPE usage.

Improvement upgraded chemical-resistant
X to workers.
suits.
. System proved effective in
4. Test & Test new containment system . . .
. . . . containing the spill and preventing
Validate during a mock spill response drill.
exposure.
5. Trai Provide updated training on the Workers are now confident and well-
. Train

new spill response procedures prepared to handle chemical spills

Workers

safely.

6. Continuous
Monitoring

Continue monitoring the
system’s performance and
update it as necessary based on
further incidents or regulatory
changes.

Spill response process continuously
evaluated and adjusted for
maximum effectiveness.

2.4.4. Best Practices for Monitoring and Improving Controls

e Scheduled Reviews: Regularly schedule safety reviews to ensure that all controls are still
functioning effectively and meet regulatory requirements.
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2.4.5.

Leverage Technology: Utilize sensors, real-time monitoring systems, and automation to
improve the efficiency of controls.

Overview of DCS System

g liwd

Promote a Safety Culture: Encourage workers to participate in safety programs, providing
them with the means to suggest improvements to controls.

Document Everything: Maintain thorough records of inspections, improvements, and training
to ensure compliance and facilitate continuous improvements.

Summery and Review Question:

Summary:

Monitoring and improvement of controls are crucial to maintaining a safe working environment
in the chemical industry. Ongoing evaluation of the effectiveness of engineering controls,
administrative controls, and PPE helps identify weaknesses and areas for improvement.
Regular audits, performance metrics, and employee feedback contribute to timely
interventions that ensure continued risk mitigation. By making improvements based on trends,
assessments, and regulatory changes, companies can stay ahead of emerging hazards and
maintain a high standard of workplace safety.

Review Question:

1.

2.5.

What are the primary activities involved in monitoring the effectiveness of control measures in
the chemical industry? Provide examples of each.

Explain the role of real-time monitoring systems in improving workplace safety. How can these
systems aid in the detection of emerging risks?

Why is itimportant to conduct regular audits and inspections of engineering controls, PPE, and
administrative procedures in the chemical industry?

Describe a process for identifying the need for improvements in control measures after a
safety incident occurs. How would you evaluate and implement changes?

What is the role of employee feedback in the monitoring and improvement of controls? Provide
an example of how employee input could lead to improved safety measures.

Module 4: Emergency Preparedness & Response

Introduction
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In the chemical industry, the potential for chemical incidents, such as spills, leaks, fires, or
explosions, is an ever-present concern. Effective emergency preparedness and response planning
are crucial in mitigating the impact of such incidents on both human health and the environment. This
section focuses on how to develop, maintain, and update emergency response plans tailored to
chemical hazards, ensuring rapid and coordinated action during a crisis.

The goal of emergency preparedness is not just to respond to incidents when they occur but also to
have a proactive plan in place that can minimize damage, protect workers, and comply with
regulatory requirements.

2.5.1. Developing and Maintaining Emergency Response Plans for Chemical Incidents

@,

% Importance of Emergency Response Plans

An Emergency Response Plan (ERP) is a detailed, written plan outlining the procedures to follow in
the event of a chemical incident. These plans are critical for ensuring the safety of employees,
minimizing damage, and ensuring compliance with industry regulations. A comprehensive ERP
covers various types of potential emergencies, from chemical spills and leaks to fires, explosions,
and toxic exposures.
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% Key Elements of an Emergency Response Plan

1. Hazard Identification and Risk Assessment:
o ldentify all potential chemical hazards present in the facility (e.g., flammable materials,
toxic chemicals, reactive substances).
o Assesstherisk associated with each chemical, considering factors like toxicity,
reactivity, and potential for fire or explosion.
2. Roles and Responsibilities:
o Clearly define the roles and responsibilities of employees during an emergency. This
includes:
= Incident commanders: Who are responsible for leading the response.
= Firstresponders: Employees trained to handle immediate dangers (e.g.,
isolating the hazard).
= Evacuation teams: Responsible for evacuating employees safely.
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= Medicalresponse teams: Trained in administering first aid and dealing with
exposure to chemicals.
3. Communication Protocols:
o Establish effective communication systems to ensure quick, clear communication
during an emergency. This includes:
= Alarm systems: Visible and audible alerts to notify workers.
= Internal communication: Radios, telephones, and walkie-talkies for incident
commanders and workers.
= External communication: Notifying emergency services and regulatory
agencies.
4. Emergency Equipment and Resources:
o Listthe necessary emergency equipment, such as:
= Fire suppression systems (e.g., sprinklers, extinguishers).
= Chemical spill containment kits.
= First aid stations and eyewash stations.
o Ensure regular maintenance and accessibility of equipment.
5. Evacuation Procedures:
o Define the evacuation routes and assembly points in case of emergencies like fires or
explosions.
o Ensure that workers are familiar with exit plans and safe zones.
6. Documentation and Reporting:
o Ensure that all emergency response actions are documented for both post-incident
analysis and regulatory compliance. This includes incident reports, response logs,
and any corrective actions taken.

<+ Compliance with Regulatory Standards

Emergency response plans in the chemical industry must meet the requirements set by various
regulatory bodies (e.g., OSHA, EPA, NFPA). These regulations ensure that response plans are
effective, comprehensive, and well-documented.

2.5.2. Conducting Periodic Drills and Updating Procedures Based on Outcomes

.

% Importance of Drills

Periodic emergency response drills are essential to ensure that employees are prepared to act
swiftly and efficiently during a real emergency. These drills help workers become familiar with
emergency procedures, reduce panic, and identify weaknesses in the response plan. Additionally,
drills provide an opportunity to assess the effectiveness of the emergency response plan and improve
it based on feedback and outcomes.

< Types of Emergency Drills

1. Tabletop Drills:

o Adiscussion-based drill where
participants walk through the steps of an
emergency response scenario. This helps
identify gaps in the response plan and
communication protocols.

2. Full-Scale Drills:

o These are hands-on, realistic exercises
where workers respond to simulated
emergency situations, such as a chemical
spill or fire. These drills involve multiple
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teams, including emergency services, to ensure a coordinated response.
3. Functional Drills:
o These drills focus on specific components of the emergency response, such as testing
fire extinguishers, evacuation routes, or chemical spill containment measures.

<+ Updating Emergency Procedures Based on Drill Outcomes

After each drill, a debriefing session should take place to discuss the following:

e What went well during the drill and should be maintained in the actual response.

e What areas need improvement, such as response times, coordination among teams, or
equipment functionality.

¢ Recommendations for updates in the emergency response plan based on drill outcomes,
technological advancements, or changes in regulatory requirements.

Incorporating feedback from real incidents or near-misses is also essential to improve procedures
continually. Updates might include:

e Refining evacuation procedures based on the response time in drills.
e Upgrading PPE or equipment to meet the needs identified in drills.
e |Improving communication protocols based on feedback from incident commanders.

K/

% Documentation and Review of Drill Outcomes

After each drill, it's essential to document:
e Thedrill scenario and objectives.
e Performance metrics such as response time, accuracy of the actions taken, and
effectiveness of communication.
e Asummary of lessons learned and recommended changes to the ERP.

This documentation should be reviewed periodically and used to update the ERP and training

Decontaminate

The spill area from
other people

programs.
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2.5.3. Best Practices for Emergency Preparedness and Response

e Ensure Regular Training: All employees should be trained on emergency procedures, and
their understanding should be tested periodically through drills and simulations.

o Keep Response Plans Accessible: Emergency response plans should be easily accessible to
all employees, both physically (e.g., posted in common areas) and electronically.

e Collaborate with Local Emergency Services: Work closely with fire departments,
hazardous materials teams, and medical services to ensure that they are familiar with your
operations and are part of your emergency response drills.

e Ensure Redundancy: Have backup systems in place for communication, equipment, and
resources to ensure that if one system fails, another can take its place.

e Promote a Safety Culture: Cultivate a culture where safety and preparedness are integral to
daily operations, encouraging employees to stay vigilant and report potential hazards.

2.5.4. Summery and Review Question:

Summary

Effective emergency preparedness and response plans are critical to managing risks in the
chemical industry. Developing a comprehensive emergency response plan tailored to chemical
hazards, conducting regular drills, and making necessary updates based on drill outcomes are
essential practices. By fostering a proactive and well-coordinated approach to emergencies,
chemical companies can minimize the impact of incidents, ensure employee safety, and meet
regulatory requirements. A well-structured ERP combined with realistic training ensures that
employees are equipped to act swiftly and efficiently during a chemical emergency.

Review Questions

1. Why s itimportant to develop an emergency response plan in the chemical industry, and what
key elements should be included in the plan?

2. Describe the different types of emergency drills used in the chemical industry and explain their
purpose.

3. How do periodic drills and the evaluation of outcomes help improve emergency response
plans in the chemical industry?

4. What are the roles and responsibilities of employees during a chemical incident, and how
should these be outlined in an emergency response plan?
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5. How should a company update its emergency response procedures based on feedback from
drills and real-world incidents? Provide examples.

2.6. Module 5: Regulatory Compliance in Chemical Industry
Introduction:

In the chemical industry, adherence to local and international safety standards is critical to

ensuring the protection of workers, the community, and the environment. Regulatory compliance
ensures that companies follow laws, guidelines, and best practices, thus avoiding potential fines,
penalties, and incidents. Effective occupational risk management requires understanding and
complying with a variety of regulatory requirements, such as those set by the Occupational Safety
and Health Administration (OSHA), the Environmental Protection Agency (EPA), and international

regulations like REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals), to
name a few.
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This section will discuss the importance of adhering to safety standards, provide an overview of key
regulations, and highlight the critical role of documentation in ensuring compliance through internal
and external audits.

& A

RULES

REQUIREMENTS

STANDARDS

COMPLIANCE

POLICIES

GOVERNANCE
TRANSPARENCY
TS

REGULATIONS

2.6.1. Ensuring Adherence to Local and International Safety Standards

K/

% Local and International Regulatory Frameworks

The chemical industry is governed by a complex web of national and international safety
regulations that aim to protect workers from chemical hazards, manage waste products, and reduce
environmental contamination. Compliance with these regulations is essential not only for legal and
ethical reasons but also for maintaining a safe workplace.

Regulatory Body Regulation Focus Area Key Requirements

- Proper labeling of

. chemicals
OSHA (Occupational Hazard
L Worker safety and - Safety Data Sheets
Safety and Health Communication . .
O . chemical handling (SDS)
Administration) Standard (HCS)

- Employee training
on chemical hazards

Safe management - ldentify and control
of highly risks associated with
Process Safety ]
hazardous hazardous chemicals
OSHA Management ] )
(PSM) chemicals in - Implement
industrial emergency shutdown
processes systems
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Regulatory Body

Regulation

Focus Area

Key Requirements

EPA (Environmental
Protection Agency)

Clean Air Act (CAA)

Air quality and
emission
standards for
industrial
processes

- Monitor and reduce
emissions from
chemical processes
- Compliance with air
quality standards

EPA

Resource
Conservation and
Recovery Act
(RCRA)

Hazardous waste
management

- Safe storage,
disposal, and
recycling of
hazardous waste

- Tracking waste from
generation to
disposal

REACH (Registration,
Evaluation,
Authorization, and
Restriction of
Chemicals)

REACH Regulation

Safe use of
chemicals within
the European
Union

- Chemical
registration,
evaluation, and
authorization

- Risk management
and safety testing

Substances of

Restrictions on

- Identify and restrict
chemicals that pose
serious
environmental or
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1. OSHA (Occupational Safety and Health Administration) Standards:

OSHA regulations are central to ensuring worker safety in the United States. These regulations

cover a wide range of safety aspects in the workplace, including hazard communication,
personal protective equipment (PPE), exposure limits for toxic substances, and emergency

preparedness.

Key OSHA standards relevant to the chemical industry include:

o Hazard Communication Standard (HCS): Requires the labeling of hazardous
chemicals, the use of Safety Data Sheets (SDS), and employee training.

o Process Safety Management (PSM): Ensures the safe operation of processes that
involve highly hazardous chemicals.

o Personal Protective Equipment (PPE): Sets guidelines for the appropriate use of PPE
when handling chemicals.

o Chemical Hazard Identification: OSHA mandates the identification and control of
workplace hazards through regular risk assessments.




2. EPA (Environmental Protection Agency) Regulations:

e The EPAregulates the environmental aspects of chemical production, including air quality,
water pollution, and hazardous waste management. These regulations ensure that chemical
industries minimize their environmental impact while adhering to sustainable practices.

o Key EPA regulations that chemical industries must follow include:

o Clean Air Act (CAA): Sets standards for air emissions from industrial processes.

o Resource Conservation and Recovery Act (RCRA): Governs the disposal of hazardous
waste to protect human health and the environment.

o Toxic Substances Control Act (TSCA): Regulates the manufacture, use, and disposal of
chemicals to minimize risks to health and the environment.

3. REACH (Registration, Evaluation, Authorisation, and Restriction of Chemicals):

e REACH is a European Union regulation aimed at ensuring the safe use of chemicals. It requires
chemical manufacturers to register chemicals, assess their risks, and provide appropriate risk
management measures.

e REACH also places responsibility on companies to ensure that the chemicals they produce or
import do not pose unacceptable risks to health or the environment. Chemical substances
that may be hazardous are subject to restriction or authorisation under this regulation.

4. Other International Regulations:

e Various countries have specific regulations based on their legal and environmental conditions.
For example:
o Canada’s WHMIS (Workplace Hazardous Materials Information System) ensures safe
handling of chemicals in Canadian workplaces.
o Australia’s Work Health and Safety (WHS) Act governs safe workplace conditions and
chemicals handling.
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Importance of Regulatory Compliance

Legal Protection and Avoidance of Penalties:

Failing to comply with regulatory standards can result in legal consequences,
including fines, penalties, or even shutdowns. Non-compliance may also lead to

litigation if an incident occurs.

2. Worker Safety:

@)

Regulatory standards like those from OSHA and REACH are designed to protect
workers from exposure to hazardous chemicals, ensuring their health and safety.
Compliance helps preventillnesses, injuries, and fatalities.

3. Environmental Protection:

@)

>

@)

Regulatory standards such as those enforced by the EPA and REACH ensure that
companies do not release harmful substances into the environment, thereby
contributing to sustainable operations and corporate responsibility.

Improved Reputation:

Companies that adhere to industry regulations demonstrate their commitment to
safety, health, and environmental responsibility. This enhances their reputation
among customers, employees, and regulators, and contributes to positive business
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2.6.2. Supporting Internal and External Audits Through Proper Documentation

+* Importance of Proper Documentation

Documentation plays a crucial role in demonstrating compliance with regulatory standards and
ensuring smooth audit processes. Proper record-keeping not only helps meet legal requirements
but also ensures that companies can track safety efforts and identify areas for improvement.

Documentation
Type

Purpose

Required Content/Details

Safety Data Sheets
(SDS)

Provide information on
chemical properties, hazards,
and safety measures

- Chemical identification
- Hazard identification

- First-aid and firefighting
measures

Employee Training
Records

Demonstrate employee
competency in handling
chemicals safely

- Training topics (e.g., chemical
handling, PPE use)
- Date of training and trainer name

Inspection and
Maintenance Logs

Ensure equipment and safety
systems are functioning

properly

- Equipmentinspections (e.g.,
ventilation, fire extinguishers)
- Maintenance schedules

Risk Assessments

Identify potential hazards and
assess associated risks

- Hazard identification
- Risk analysis
- Mitigation and control strategies

Accident and
Incident Reports

Document accidents or near-
misses for corrective action

- Incident details (cause, effect,
response)

- Corrective actions taken and
preventive measures

Compliance
Certification Reports

Ensure compliance with
regulatory standards

- Documentation proving
adherence to OSHA, EPA, or
REACH requirements

1. Internal Audits:

o Regular internal audits assess compliance with internal policies and regulatory
requirements. These audits help identify potential areas of non-compliance and
ensure that the company adheres to both safety standards and best practices.

o Documentation required for internal audits includes:

= Safety Data Sheets (SDS) for chemicals used.

= Training records for employees, demonstrating that they have received the
necessary safety training.

= Inspection records for equipment and safety systems like fire extinguishers,
ventilation, and PPE.

= Risk assessments and hazard evaluations.
= Maintenance logs for safety equipment.
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2. External Audits:

o External audits are conducted by regulatory bodies or third-party auditors to assess a
company's compliance with local, national, and international regulations. These
audits often follow a formal process, where companies must provide documentation to
verify compliance.

o Key documents required for external audits include:

= Environmental Impact Reports for air, water, and waste management.

= Accident and Incident Reports to demonstrate that the company has
appropriately responded to and mitigated previous incidents.

= Regulatory Compliance Reports showing adherence to specific regulations
(e.g., OSHA standards, REACH compliance).

= Corrective Action Plans for any non-conformance identified in previous audits.

&

2.6.3. Best Practices for Regulatory Compliance

e Stay Updated with Regulatory Changes: Regularly review regulatory updates to ensure
compliance with new laws or amendments.

e Document Everything: Keep detailed records of all safety measures, inspections, training,
and risk assessments for both internal and external auditing purposes.

e Employee Involvement: Ensure that employees are not only trained in safety standards but
are also encouraged to report hazards, near-misses, or non-compliance issues.

o Collaborate with Experts: Work with environmental, health, and safety professionals to
ensure that your systems and documentation meet regulatory standards.

e Continuous Improvement: Implement a continuous review process to improve safety
procedures and ensure that compliance standards are met or exceeded.
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2.6.4. Summery and Review Question:

Summary

Regulatory compliance is an essential component of occupational risk management in the
chemical industry. Adhering to local and international safety standards, such as those set by OSHA,
EPA, and REACH, ensures that chemical processes are carried out safely, reducing risks to workers,
the community, and the environment. Supporting both internal and external audits through proper
documentation of safety procedures, training, inspections, and corrective actions is vitalin
maintaining compliance. The practice of continuous monitoring, updating procedures, and keeping
accurate records not only ensures legal compliance but also fosters a culture of safety and
sustainability in the chemical industry.

Review Questions

1. What are the key safety regulations in the chemical industry, and how do they contribute to
worker and environmental protection?

2. Explain the importance of documentation in supporting internal and external audits. What key
documents should be maintained to ensure regulatory compliance?

3. How does adherence to OSHA and EPA regulations benefit a chemical manufacturing
company in terms of worker safety, legal protection, and environmental sustainability?

4. What are the primary differences between internal and external audits, and how do they help
ensure ongoing compliance in the chemical industry?

5. Discuss the role of REACH in the chemical industry and how it impacts regulatory compliance
and safety standards for chemical manufacturers.

2.7. Module 6: Incident Reporting & Performance Monitoring:

2.7.1. Introduction

Effective incident reporting and performance monitoring are crucial components of
occupational risk management in the chemical industry. Maintaining accurate records of
incidents, accidents, and compliance activities provides valuable data for identifying hazards,
assessing risks, and improving workplace safety. By tracking safety performance indicators such as
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near-misses and injury rates, organizations can evaluate their safety performance and take
proactive steps to reduce the likelihood of future incidents.

This section focuses on the importance of accurate incident reporting, the role of performance
monitoring in risk management, and how these practices contribute to the continuous improvement
of safety measures in chemical manufacturing operations.

2.7.2. Incident Reporting

@,

< Importance of Incident Reporting

Incident reporting involves the documentation of all types of incidents, including accidents, near-
misses, unsafe conditions, and non-compliance with safety protocols. These reports are critical for
several reasons:

1. ldentification of Hazards:

o Incident reports provide insight into potential hazards or weaknesses in safety
protocols. By understanding the
causes and circumstances
surrounding an incident, the
company can take corrective actions
to mitigate similar risks in the future.

2. Compliance with Legal Requirements:

o Regulatory bodies, such as OSHA
and EPA, require companies to " TION
report specific incidents, particularly CHGM!CALsmLL .
those that result in injuries,
fatalities, or significant
environmental damage. Failure to
comply with reporting requirements
can lead to fines or legal action.

3. Continuous Safety Improvement:

o Incident reports allow organizations
to track trends over time. By
identifying recurring issues or
common causes of incidents, companies can implement corrective measures and
preventive strategies to improve safety in the workplace.

@,

% Types of Incidents to Report

1. Accidents:
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o Anyeventthatresults in harm or damage to people, property, or the environment. For
example, chemical spills, explosions, or
injuries due to unsafe working conditions.

2. Near-Misses:

o Events that could have resulted in harm or
damage but did not, due to luck or timely
intervention. Reporting near-misses helps
identify potential hazards before they lead

30
Lost Workday Cases

pra
to accidents. 300
3. Unsafe Conditions: Recordable Injuries
o Environmental or workplace conditions <z
i 3,000
that pose' a r‘|sk to hgalth or safety, such as / et Ml (diated]
malfunctioning equipment, poorly

300,000

machines. At-Risk Behaviors (estimated)

4. Non-Compliance:
o Failure to adhere to established safety protocols, standards, or regulations. This can
include improper use of personal protective equipment (PPE) or inadequate safety
training for workers.

maintained safety systems, or unguarded //

+ Key Elements of an Incident Report

Element Description

A detailed account of the incident, including date, time, location,

Incident Description .
and people involved.

Identification of the underlying cause(s) of the incident, using

Root Cause Analysis . . i .
techniques like the 5 Whys or Fishbone Diagram.

Immediate Actions Actions taken to mitigate the impact of the incident and prevent
Taken further harm.

Corrective and Measures implemented to address the root cause and prevent
Preventive Actions similar incidents in the future.

Outcome and Follow- Evaluation of the effectiveness of corrective actions and plans for
Up continuous monitoring.

The individual who reports the incident, usually a supervisor or

Report Author )
safety officer.

s Page 42 of 66




2.7.3. Performance Monitoring

+» Importance of Performance Monitoring

Performance monitoring is the process of evaluating the effectiveness of the company's safety
programs by tracking various safety performance indicators (SPIs). These indicators offer valuable
insights into the effectiveness of control measures, identify trends, and allow for continuous
improvements.

Number of Accidentology Historic Samples per Type

AD 21023

1. Safety Performance Indicators (SPls):
o SPls are measurable values that indicate how well safety practices are being followed
and how effectively risks are managed. Some common SPIs include:
= Injury rates: The frequency of injuries or illnesses in the workplace.
= Near-miss reporting rate: The frequency of near-misses reported by
employees.
= Compliance audit results: The outcomes of internal and external audits.
= Corrective action closure rate: The speed and effectiveness of resolving safety
issues.
2. Tracking Near-Misses and Injury Rates:
o Near-miss incidents represent significant opportunities for risk reduction. They help
identify potential hazards before they cause harm.
o Injury rates are often tracked using formulas like Total Recordable Incident Rate
(TRIR) and Lost Time Incident Rate (LTIR). These metrics help determine if safety
measures are improving over time.
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< Key Performance Indicators (KPIs) for Safety Monitoring

Safety
Performance
Indicator

Description

Formula/Measurement

Total Recordable
Incident Rate
(TRIR)

Measures the number of
recordable incidents per 100
full-time employees.

TRIR = (Number of Recordable
Incidents x 200,000) / Total Hours
Worked

Lost Time Incident

Measures the number of
incidents that resulted in time

LTIR = (Number of Lost Time
Incidents x 200,000) / Total Hours

Rate (LTIR) away from work per 100 full-
. Worked
time employees.
. Tracks the number of near- Near-Miss Rate = (Number of Near-
Near-Miss

Reporting Rate

miss incidents reported by
employees.

Misses Reported / Total Employees) x
100

Compliance Audit
Results

Measures the effectiveness of
safety program
implementation based on
audit findings.

Number of Non-Compliance Issues
Found / Total Audit Points

Corrective Action
Closure Rate

Tracks how quickly corrective
actions are taken and resolved
after an incident.

Closure Rate = (Number of
Corrective Actions Closed / Total
Corrective Actions) x 100

+» Tools for Performance Monitoring

o Safety Dashboards: Provide a real-time, visual representation of key safety metrics (e.g.,
incident rates, near-miss trends) to help management make informed decisions.

o Safety Audits: Regularly scheduled assessments of workplace safety practices,
equipment, and procedures to ensure compliance with regulations and identify areas for

improvement.
o Employee Safety Surveys: Gather feedback from workers regarding safety conditions,
training effectiveness, and overall safety culture.

2.7.4. Integrating Incident Reporting and Performance Monitoring

The effective integration of incident reporting and performance monitoring is essential for an
organization to continuously improve its safety performance. By combining accurate incident reports
with performance data, management can identify trends, assess the effectiveness of safety
measures, and make informed decisions to prevent future incidents.

For example, if the near-miss reporting rate is low, the company may need to enhance its reporting
culture by encouraging employees to report all safety-related events, no matter how minor. Similarly,
if injury rates are high, management might need to review existing safety protocols, train employees
more effectively, or introduce new safety equipment or engineering controls.
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2.7.5. Summery and Review Question:

Summary

Effective incident reporting and performance monitoring are foundational to maintaining a safe
working environment in the chemical industry. Incident reports serve as valuable tools for identifying
hazards, improving safety protocols, and meeting regulatory requirements. Performance monitoring
through the use of Safety Performance Indicators (SPIs) allows companies to assess the
effectiveness of safety programs and track improvements over time. By integrating both practices,
chemical industry organizations can reduce risks, protect workers, and create a culture of continuous
safety improvement.

Review Questions

1. Why is incident reporting essential for occupational risk management in the chemical
industry?

2. Listthe key elements of an incident report. Why is each of these elements important for
improving safety?

3. What are some common Safety Performance Indicators (SPIs) used in the chemical industry,
and how can they help improve safety management?

4. How do near-misses contribute to risk reduction in chemical manufacturing operations?

5. Explain the significance of tracking injury rates and near-miss reporting rates as part of a
performance monitoring system.

2.8. Module 7: Safety Training & Workforce Awareness

Introduction

In the chemical industry, ensuring that employees have the necessary knowledge and skills to
work safely is a cornerstone of effective occupational risk management. Safety training and
workforce awareness play critical roles in reducing workplace accidents, preventing injuries, and
ensuring regulatory compliance. Given the hazardous nature of chemicals, workers at all levels must
be equipped with the knowledge to handle substances safely, respond to emergencies, and follow
established protocols.

This section discusses the importance of regular safety training, the types of training required for
safe chemical handling and emergency response, and strategies to promote knowledge retention
and application across all staff levels.
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2.8.1. Importance of Safety Training

+» Building Competence in Chemical Safety

Proper training is essential for all employees in the chemical industry, regardless of their role.
Workers must understand the risks associated with chemicals and how to mitigate them effectively.
Regular safety training ensures that workers can:

1. ldentify Chemical Hazards:
o Employees should be able to recognize hazardous chemicals, understand their
properties (flammability, toxicity, corrosiveness), and know how to handle them safely.
2. Utilize Personal Protective Equipment (PPE):
o Workers need to be trained on the proper selection, use, and maintenance of PPE to
protect themselves from chemical exposure.
3. Understand Emergency Protocols:
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o Training ensures workers know how to act in case of a chemical spill, fire, or other
emergency. This includes knowledge of emergency shutdown procedures, evacuation
plans, and first-aid measures.

4. Regulatory Compliance:

o Continuous training helps ensure compliance with industry regulations such as those
set by OSHA, EPA, and other governing bodies that mandate safety training and
certifications.

<+ Enhancing Workplace Safety Culture

Training isn’t just about skills; it’s also about fostering a safety culture. When employees understand
the importance of safety and feel competent in handling risks, it can lead to:

1. Increased Awareness: Employees who have received proper training are more likely to
identify hazards, report unsafe conditions, and follow safety protocols.

2. Fewer Incidents: By promoting safety-first attitudes, well-trained workers are less likely to
engage in unsafe practices or take unnecessary risks, resulting in fewer accidents and injuries.

3. Accountability: Regular training reinforces the idea that safety is everyone’s responsibility,
from frontline workers to senior management.

2.8.2. Key Aspects of Safety Training in the Chemical Industry

++» Training on Safe Chemical Handling

Proper training on chemical handling is critical to avoid accidents such as spills, burns, explosions, or
exposure to harmful substances. The training program should cover:

1. Chemical Identification and Labeling:

o Workers must be trained on how to interpret Safety Data Sheets (SDS) and
understand the labels on chemical containers, which contain important hazard
warnings.

o]

2. Safe Storage and Handling Practices:

o Employees should be trained on the correct storage
conditions for different chemicals (e.g., flammable,
corrosive, reactive), and how to safely transfer
chemicals from one container to another.

3. Proper Disposal Procedures:

o Employees must understand how to safely dispose of
chemicals, including how to segregate hazardous
waste and comply with environmental regulations.

4. Handling Spills and Leaks:

o Workers need to know how to respond to chemical
spills, including the use of spill containment materials
and the appropriate steps for cleanup to prevent exposure and environmental
contamination.

Training Topic Description Key Points Covered

X - Interpreting labels and
Chemical ) )
Understanding hazardous chemicals SDS

and their labeling. - Recognizing hazards

(e.g., flammable, toxic)

Identification &
Labeling
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Training Topic

Description

Key Points Covered

Safe Handling
Practices

Procedures for safely handling
chemicals in the workplace.

- PPE requirements
- Safe transfer techniques
- Storage conditions

Spill Management

Procedures for dealing with chemical
spills.

- Containment and
cleanup techniques

- Emergency response
steps

Waste Disposal

Safe disposal of chemical waste to

prevent contamination and exposure.

- Segregating hazardous
waste

- Proper disposal
methods

¢+ Training on Emergency Response

Every employee should be trained on how to respond to various types of chemical-related
emergencies. These emergencies could include chemical spills, fires, leaks, or explosions.
Emergency response training should include:

1. Evacuation Procedures:
o Employees need to be familiar with evacuation routes, emergency exits, and safe
assembly points in case of a major incident.

2. Fire Safety and Response:
o Workers should be trained in the use of fire extinguishers, fire suppression systems,
and how to safely evacuate an area during a fire.
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3. First-Aid and Medical Response:

o Incases of chemical exposure, burns, or injuries, employees should be trained in basic
first-aid procedures such as administering eye wash, performing CPR, or handling
burns.

4. Coordination with Emergency Services:

o Training should include procedures for contacting emergency services and providing

them with necessary information to assist with the response.

Emergency

Description Key Points Covered
Response Area

- Evacuation routes

Evacuation Actions to take in case of an - Assembly points
Procedures evacuation. - Accountability
procedures

. . - Fire extinguisher use
. Procedures for handling chemical- . )
Fire Safety . - Fire suppression systems
related fires. ]
- Evacuation protocols

- First-aid procedures for

First-Aid & Medical Response to chemical burns, chemical burns
Response exposure, or other injuries. - Eye wash stations
- CPR training

- Information to provide to

Coordination with Procedures for communicating with emergency services
Emergency Services external emergency responders. - Contacting emergency
numbers

2.8.3. Promoting Knowledge Retention and Application

K/

%+ Active Training Techniques

Training should not be limited to traditional lectures; active learning techniques are essential to
ensure that knowledge is retained and applied in the workplace. Some of these techniques include:
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1. Simulations and Hands-On Training:

o Hands-on training, such as simulated chemical spills or fire drills, helps workers
practice their response to real-life situations. This boosts confidence and competence
in handling emergencies.

2. Interactive E-Learning Modules:

o Online courses and quizzes can be used to reinforce key concepts, especially for
employees who cannot attend in-person training. These modules allow workers to
learn at their own pace while providing feedback.

3. Regular Refresher Courses:

o Even after the initial training, employees should undergo regular refresher courses to
stay updated on new regulations, chemical safety practices, and changes in company
protocols.

+» Continuous Engagement and Evaluation

Training should be ongoing and not a one-time event. To ensure the effectiveness of training
programs:

1. Regular Safety Drills:

o Conductregular drills for various scenarios, such as fire evacuations, chemical spills,
or first-aid response. These drills help reinforce learning and ensure that employees are
prepared for emergencies.

2. Feedback and Evaluation:

o After each training session, employees should be encouraged to provide feedback
about the training’s relevance and effectiveness. This can help identify areas for
improvement.

2.8.4. Training and Emergency Response Checklists

Checklist 1: Safety Training Evaluation Checklist

Criteria Yes No Comments

Is the training content up-to-date with current chemical
hazards?
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Criteria

Yes No

Comments

labeling?

Are all employees trained on chemical identification and

Do employees receive hands-on experience with chemical
handling and emergency response procedures?

Is the PPE training comprehensive and practical?

Are refresher courses conducted regularly?

Checklist 2: Emergency Response Drill Checklist

Emergency Scenario

Completed (Yes/No)

Notes

Evacuation drill (Fire or chemical spill)

Chemical spill response simulation

First-aid response drill

Fire extinguisher use

Coordination with emergency services

Checklist 3: Knowledge Retention Assessment

Assessment Area

Score (1-5)

Comments

Understanding of chemical handling safety

Knowledge of emergency response protocols

Familiarity with chemical labels and SDS

Ability to apply knowledge in a real-life scenario

2.8.5. Summery and Review Question:

Summary
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Safety training and workforce awareness are essential to managing occupational risks in the chemical
industry. Regular and comprehensive training programs ensure that employees are equipped to
handle chemicals safely, respond effectively to emergencies, and follow regulatory guidelines. By
promoting knowledge retention through hands-on training, simulations, and regular refresher
courses, organizations can build a strong safety culture where all employees are proactive about
their safety and the safety of their colleagues. This ultimately reduces the likelihood of accidents and
enhances overall workplace safety.

Review Questions

1. Why is regular safety training crucial in the chemical industry?

2. What are the key components of chemical handling training, and why is each of them
important?

3. How can emergency response training help in preventing or mitigating the impact of chemical
accidents?

4. What are some effective techniques for promoting knowledge retention during safety training?

5. Explain the importance of continuous safety drills and feedback mechanisms in maintaining
an effective safety program.

2.9. Module 8: Occupational Health Surveillance

Introduction

In the chemical industry, where employees regularly handle hazardous substances such as solvents,
corrosives, oxidizers, and carcinogens, occupational health surveillance plays a vitalrole in
safeguarding worker health. Exposure to volatile organic compounds (VOCs), heavy metals, and toxic
fumes can cause acute effects like chemical burns and chronic conditions such as occupational
asthma, dermatoses, or even cancer. Hence, a structured surveillance system is indispensable in
identifying, monitoring, and mitigating the adverse health effects arising from workplace exposure.

Occupational health surveillance in this context is not merely a compliance activity—it is a proactive
risk management tool that integrates with the broader chemical safety management system. This
chapter provides a systematic approach to implementing a health surveillance program tailored for
chemical facilities, ensuring early detection of exposure-related diseases, supporting risk control,
and fostering a culture of health and safety.

Emission Exposure Outcomes
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2.9.1. Objectives of Occupational Health Surveillance in Chemical Facilities

The core objectives of an occupational health surveillance system specific to chemical industries
include:
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e Early ldentification of Occupational Illlnesses: Detect early physiological or biochemical
changes due to exposure to industrial chemicals (e.g., increased blood lead levels or impaired
liver function from solvents).

o Verification of Control Effectiveness: Assess whether engineering controls, substitution
practices, and PPE are adequately preventing adverse health outcomes.

e Regulatory Compliance: Satisfy occupational health regulations (e.g., OSHA, REACH,
COSHH) specific to hazardous chemical exposure.

e Exposure Trend Analysis: Identify trends in worker health that could indicate failing
containment or increasing airborne concentration of toxic agents.

e Supportive Data for Risk Assessment: Provide feedback for updating risk assessments and
Safety Data Sheets (SDS).

A
I f ACCH

HA

(2] © (4]

Hazard Health Medical Review and
Assessment Questionnaire Assessment Acknowledge
Principal Investigators (Pi) Participant Occupational Health Physician F'arr.xcs;?am reviews
creates the risk completes reviews risk assessment and and acknowledges

medical

assessment

assessment for participant confidential health
review questionnaire

health questionnaire and sends
medical assessment to
participant

2.9.2. Core Components of a Chemical-Specific Surveillance Program

** Risk-Based Worker Classification

Before implementing surveillance, a risk-based exposure categorization should be conducted based
on:

e Chemical Type: (e.g., benzene—carcinogen;
isocyanates—sensitizer)

e Exposure Route: (inhalation, dermal, ingestion)

e Task Duration and Frequency: (e.g., daily tank cleaning
vs. weekly sample testing)

e Control Measures Present: (ventilation, closed
systems, respiratory protection)

Figure 9. Four routes of exposure
Inhalation Ingestion

Aksorption through skin Tranzfer acrozs placenta

Table 8.1 - Sample Chemical Exposure Risk Categorization
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. X Surveillance
Task Chemical Agent Exposure Route |Risk Level .
Required
. . . Annual health
Drum labelling Toluene Inhalation Medium
check
Reactor Hydrochloric . Quarterly
) ) Dermal/lnhale. High )
maintenance acid screening
Paint . . Respiratory
. Isocyanates Inhalation High .
formulation surveillance
. . . . Blood lead
Battery recycling Lead Ingestion/Inhalation High o
monitoring

2.9.3. Types of Medical Surveillance Procedures

@,

% Pre-Placement Screening

e Establish baseline health status.
e Evaluate suitability for handling specific chemicals (e.g., spirometry for those working with
VOCs).

s Periodic Surveillance

e Frequency determined by risk (monthly, quarterly, or annually).

e Mayinclude:
o Lung function tests (for dust/fume exposure)
o Biomonitoring (e.g., urinary phenol for benzene exposure)
o Dermatological exams (for caustic agents)

K/

% Exit Medical Examination

e Documents worker’s health upon role transfer or employment termination.
e Useful for latency-period illnesses (e.g., mesothelioma from asbestos).
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s Return-to-Work Medical

e Ensures worker recovery from chemical injury or illness before re-exposure.

ST

© Health Service

-( . Uptake

Surveillance
Systems

2.9.4. Implementation Framework for Chemical Industry Health Surveillance
<+ Surveillance Planning and Governance
e Appoint a certified Occupational Health Physician (OHP) with chemical-specific expertise.
o Develop written surveillance protocols aligned with chemical hazard communication

standards (e.g., SDS, Globally Harmonized System—GHS).
e Collaborate with the Health & Safety Committee and Industrial Hygiene Team.

<+ Consent and Confidentiality Protocols

o Workers must receive hazard-specific briefings (e.g., toxicokinetic of absorbed solvents).
e |[nformed consent must cover:

o Nature and purpose of tests

o Possible outcomes and interventions
e Data confidentiality should be maintained per legal frameworks (e.g., GDPR, HIPAA).

2.9.5. Data Management and Health Trends in Chemical Exposure

¢ Data Collection Tools
e Electronic Health Record (EHR) platforms with chemical exposure tagging
e Daily Symptom Logs for odor, irritation, or neurological signs

e Exposure logbooks integrated with time-weighted average (TWA) tracking

¢ Health Data Analytics

e Statistical analysis for trend spotting
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e Correlation matrices linking airborne concentration data to health anomalies
e Predictive alerts for emerging occupationalillness clusters

Checklist 8.1 - Monthly Occupational Health Audit

Review Criteria Status (V'/X) Remarks

Scheduled tests completed for high-risk roles

Any outlier biomonitoring results?

Correlation with exposure control failures?

Corrective action initiated?

2.9.6. Intervention and Preventive Action Strategies

When surveillance identifies an exposure-related issue:

** Immediate Actions

e Withdraw affected worker from the exposure source.

e Initiate confirmatory testing.

e Adjust PPE (e.g., change from half-face to full-face respirators).

** Engineering Controls

e Enhance fume extraction systems.
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e Modify chemical handling processes (e.g., switching to closed transfer systems).

¢ Administrative Controls

e Limitwork shift length in high-exposure areas.
e Rotate tasks to reduce cumulative dose.

2.9.7. Regulatory Framework in the Chemical Industry Context

@

% Applicable Standards

e OSHA 1910.1200 - Hazard Communication

e NIOSH Medical Screening and Surveillance Series

e REACH Annex XVII - Chemical safety reporting

e ILO Convention No. 170 - Safety in the Use of Chemicals at Work

@,

%+ Employer Duties

e Provide surveillance where exposure to chemicals exceeds occupational exposure limits
(OELs).

e Maintain records for the duration of employment plus 30 years.

e Notify authorities of occupational disease occurrences.

Dangerous Substances Directive Existing Substances Regulation
67/548/EEC 793/93/EEC

REACH Regulation

(EC) 1907/2006

1965 NP0 T80 8580 Y80 TR

Classification, Labelling
Marketing and and Packaging (CLP)
Use Directive Regulation Biocidal
76/769/EEC (EC)1272/2008 Products

Regulation
(EC) 528/2012

Dangerous Preparations
Directive 88/379/EEC

Page 57 of 66



Annexure 8A: Sample Surveillance Report Form for Chemical Industry

Chemical Follow-Up
Name ID Job Role Test Type Result . Comments
Agent Required
Reactor Continue routine
A. Kumar 0189 Benzene CBC Normal No
Operator checks
Urine
. QA . . . Exposure control
L. Devi 0342 . Toluene Hippuric High Yes .
Chemist Acid review needed
ci

Annexure 8B: Sample Policy — Occupational Health Surveillance (Chemical Sector)

Purpose: To monitor and protect employees from health risks associated with occupational exposure
to hazardous chemicals.

Scope: Applies to all personnel with potential exposure as per the Chemical Risk Inventory.
Policy Elements:

e Surveillance frequency based on risk grade
e Record-keeping as per national and international regulations
e Proactive mitigation based on surveillance outcomes

2.9.8. Summery and Review Question:

Summery:

Occupational health surveillance in the chemical industry is a proactive approach to detect and
prevent health issues caused by exposure to hazardous substances. It includes pre-placement,
periodic, and exit medical evaluations, supported by biological monitoring and data analysis. The goal
is to identify early signs of illness, verify control effectiveness, and ensure compliance with safety
regulations like OSHA and REACH. Proper implementation enhances worker protection, regulatory
compliance, and overall chemical safety management.

Review Question:

What is the main objective of health surveillance in the chemical industry?
Name the key stages of medical surveillance and their purposes.

How can surveillance data inform preventive or corrective measures?

What are the essential components of a health surveillance policy?

Which regulations commonly govern health surveillance in chemical facilities?

aghrwbd=
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2.10. Module 9: Safety Culture Promotion

Introduction

In chemical industry environments, where workers handle hazardous substances, operate high-
pressure systems, and manage complex processes, safety culture is not just an ideal—it's an
operational necessity. While engineering controls and standard operating procedures are critical,
they cannot compensate for a workplace lacking in awareness, communication, and responsibility.
Promoting a strong safety culture encourages employees at all levels to prioritize safety, proactively
report risks, and participate in continuous improvement of safety systems.

This chapter explores how a safety culture can be established, measured, and reinforced in chemical
operations, transforming safety from a compliance obligation into a shared organizational value.

2.10.1. Defining Safety Culture in the Chemical Industry Context

Safety culture refers to the shared values, beliefs, attitudes, and practices that shape how all
individuals in an organization behave with regard to safety. In chemical facilities, this culture must
account for the specific hazards present, such as:

e Toxic chemical exposure

e Flammable and explosive materials

e Process upsets and containment failures
e Environmental and health consequences

A robust safety culture ensures that every employee, from plant operators to senior executives, views
risk awareness, hazard reporting, and operational discipline as personal responsibilities.

2.10.2. Core Elements of a Positive Safety Culture
** Leadership Commitment
e Managers and supervisors must lead by example, consistently demonstrating their
commitment to safety protocols.

e Safety goals should be embedded in key performance indicators (KPIs), budgets, and
management reviews.

** Open Communication and Trust
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e Workers should feel safe to report incidents, near misses, and unsafe conditions without fear
of reprisal.
e Establish multiple reporting channels—anonymous hotlines, digital portals, or toolbox talks.

** Proactive Safety Behavior

e Encourage behaviours like double-checking PPE, performing informal risk assessments, and
intervening in unsafe acts.

e Reward proactive safety actions such
as hazard identification and
participation in safety meetings.

“* Employee Involvement

e Involve workers in hazard
identification, risk assessments,
and safety audits.

e Encourage participation in safety
committees and chemical hazard
communication training.

«* Continuous Learning and Improvement

e Learnfrom incidents, near misses,
and external case studies (e.g.,
Bhopal, Texas City).

e Conductroot cause analyses and
implement corrective and preventive
actions (CAPA).

2.10.3. Strategies to Promote Safety Culture in Chemical Operations

X Safety Leadership Programs
Train frontline supervisors in safety leadership, emphasizing:
e Leading safety briefings

e Coaching safe behaviour
e Reinforcing correct practices and intervening in at-risk behaviour
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“* Visible Management Involvement

e Management should conduct regular plant walkthroughs focusing on safety discussions, not
just compliance checks.
e Participate in incident investigations and safety drills.
5 Safety Observation and Feedback Programs (SOFP)
Encourage peer-to-peer observation:
e Use structured observation cards to monitor behaviours like chemical handling, label reading,
and spill response.
e Provide immediate feedback—reinforce safe behaviour and correct unsafe practices
respectfully.

** Positive Reinforcement and Recognition

e Acknowledge individuals and teams that contribute to safety improvements.
e Use monthly safety champions, recognition boards, or smallincentives.

o Integration into Daily Operations

e |nclude safety in daily toolbox meetings and shift handovers.
e Update risk registers and JHA (Job Hazard Analysis) forms as part of continuous improvement.
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2.10.4. Measuring Safety Culture

A key principle is: what gets measured gets improved. Safety culture is qualitative, but several tools
help assess its strength.

Tools to Measure Safety Culture:
e Safety Climate Surveys (e.g., DuPont Bradley Curve)
e Incident/Near Miss Reporting Frequency
e Engagementin Safety Meetings and Training

e Behavior-Based Safety (BBS) Metrics

Table 9.1 - Sample Indicators of Safety Culture Maturity

Indicator Reactive Culture Proactive Culture

Incident reporting Only after injury Includes near misses

Supervisor behaviour Focus on rules Focus on improvement

Worker engagement Minimal participation Actively involved

Use of PPE Compliance-driven Voluntary and routine

Communication flow One-way (top-down) Open and two-way
2.10.5. Challenges in Promoting Safety Culture

e Complacency: Long periods without accidents may reduce vigilance.
e Blame culture: Discourages reporting of errors or unsafe conditions.
e Resistance to change: Especially in older facilities or among experienced workers.

o,

*%* Solutions

e Reinforce the idea that safety is everyone’s responsibility.
e Use storytelling and case studies from chemical incidents to raise awareness.
e Align safety initiatives with organizational change management programs.
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¢ Annexure 9A: Sample Safety Culture Checklist

Question Yes No Comments
Do all workers know how to report a near miss?
Are safety issues discussed in shift meetings?
Is proactive behavior (e.g., intervention) praised?
Are chemical hazards clearly labeled and understood?
Is management actively involved in safety efforts?
+¢* Annexure 9B: Example - Monthly Safety Culture Action Plan

Activity Responsible Deadline Status
Launch near-miss campaign Safety Lead 01/06/2025 In progress
Conduct BBS refresher OHS Trainer 15/06/2025 Scheduled
Recognize safety champions Site Manager Monthly Ongoing

2.10.6.

Summery:

A strong safety culture in chemical facilities promotes proactive behavior, hazard reporting, and

Summery and Review Question:

shared responsibility. Through leadership engagement, employee involvement, open

communication, and continuous learning, safety becomes embedded into every task. Culture is

reinforced through measurement tools, recognition programs, and daily integration into
operations—ensuring not just compliance, but a safer, more responsible workplace.

Review Question:

ahwbd=
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What is safety culture, and why is it crucial in chemical industry operations?
Name three characteristics of a proactive safety culture.

How can leadership influence safety culture development?
What tools can be used to assess the strength of a safety culture?
List two challenges in promoting safety culture and suggest solutions.




3. Guidelines for Assessment

1. The assessment criteria given is for Micro credential “FUNDAMENTALS OF OCCUPATIONAL RISK
MANAGEMENT IN CHEMICAL INDUSTRY™.

2. Assessments can be carried out offline as well as online and shall be carried by SSDF only.
3. Questions will be formed in such a way as to provide outcome on maximum Performance Criteria.

4. The assessment will be of “one-hour” duration and will be based on multiple choice question;
created / approved by the SSDF.

5. The certificate on MC will be issued to successful candidates who score 50% or more than 50%.

4. Acronym and Glossary

e Acronyms
SSDF Safety Skill Development Foundation
NCVET National Council for Vocational Education and Training
NSQF National Skill Qualifications Framework
MC Micro Credential
NOS National Occupational Standards
QP Qualification Pack
e Glossary
Key Words Description
Safety Skill Development | An Awarding Body recognized by NCVET, Ministry of Skill Development
Foundation (SSDF) & Entrepreneurship, Government of India.
NCVET (National Council for | Regulatory Authority of Government of India for Vocational Education
Vocational Education and | and Training.
Training)
NSQF (National Skill | National Skill Qualifications Framework is a framework under which
Qualifications Framework) skills are categorized from level 1 to 10.
Sector Sector is conglomeration of different business operations having
similar business and interests.
Sub-Sector Sub-Sector is further breakdown of Sector based on the
characteristics and business components.
Occupation Occupation is a set of job roles requiring similar/related
competencies in the industry.
Jobrole Job role is a set of functions required to get an employment
opportunity in the industry and perform a task as per industry norms.
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Qualifications Pack (QP)

Qualifications Pack comprises the set of Occupational Standard,
required to perform a job role and is assigned a unique qualification
pack code.

National Occupational
Standards (NOS)

NOS are Occupational Standards in the Indian context and approved
by NCVET.

Micro Credential (MC)

A coherent set of skills, knowledge, and learning outcomes, needed
by industry, employers, Government, or the community.

Performance Criteria (PC)

Performance Criteria are statements specifying the standard of
performance required when carrying out a task.

Knowledge and Understanding
(KU)

Knowledge and Understanding (KU) are statements which together
specify the technical, professional, and organizational specific
knowledge that an individual, needs to perform to the required
standard.

Generic Skills (GK)

Generic Skills are a group of skills typically needed in general to
perform the task.

MC/NOS/QP Codes

MC/NOS/QP codes are unique identifier codes for MC/NOS/QP which
starts from M/N/Q respectively
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