
Presentation： Dr. and Prof. Sheng-Hung Wu 

TransWorld University 

E-mail: wushprofessor@gmail.com 

Occupational safety and Health 



Objectives of this Section  

 To define the basic terminology of the subject area. 

To outline the reasons for a safe and healthy 
workplace. 

 To show the accident trends in the UK industry as a 
whole and the quarrying industry in particular. 

 



Accident – 

 Undesired circumstances which give rise to ill-health 
or injury, damage to property, plant, products or the 
environment; production losses or increased 
liabilities. 

 



Incident – 

 Undesired circumstances and ‘near misses’ which 
could cause accidents. 



Ill health – 

 Acute and chronic ill health caused by physical, 
chemical or biological agents as well as adverse 

effects on mental health. 

 



Hazard – 

 The potential to cause harm. Harm including ill 
health and injury, damage to property, plant, 
products or the environment, production losses or 
increased liabilities. 

 



Risk 

 Means the likelihood that a specified undesired event 
will occur due to the realisation of a hazard by, or 
during work activities or by the products and services 
created by work activities. 

 



Hazards/Danger 
Observable or predicted from knowledge 

 

Risk 
Not directly observable - probability of harm to system elements being 

realised from exposure to hazards and danger. 

 

Harm 
Damage to system elements - long or short term 

 

Accidents 

 

Injuries Ill-Health Damage  

 



Safety 

 The ‘control of accidental loss’. 

 



Reasons for Preventing Accidents 

 There are three main reasons for preventing 
accidents and ill-health. 

 

  

 



Moral / Humane 

 

No-one comes to work to be injured or killed 

 



Cost  
 Accidents cost organisations money. 

 

 e.g. Piper Alpha – 167 people killed – estimated to have 
cost over £2 billion including £746 million in direct 

insurance payouts. 

 



Legislation 

 
Organisations have a legal obligation. 

 

In the UK – Health & Safety at Work Act, 1974 and associated 
Regulations 

e.g. 

Management of Health & Safety at Work Regs 1999 

Quarry Regulations, 1999 

 



 Examples Of Identifying & 

Managing Safety and Health Risk 

Identify 

Assess 

Control 

Recovery 



Q1: 請問拿破崙在哪裏？ 









Serious/Disabling/Fatalities

Medical Aid Case

Property Loss/1st Aid

Treatment

Near Misses

Unsafe Behaviors/Conditions

Incident Pyramid:

1

30

10

600

10,000

A “proactive” approach focuses on these 
categories, but be careful – you may 
miss the really serious ones! 



Accident Costs ‘Iceberg’  

£1

£8-36

Insurance Costs

Covering Injury, ill

health, damage

Uninsured Costs

Product and material

damage.

Plant & building damage

Tool & equipment damage.

Legal costs

Expenditure on emergency

supplies.

Clearing site

Production delays

Overtime working and

temporary labour

Investigation time.

Supervisor’s time diverted

Clerical effort.

Fines

Loss of

expertise/experience



Third layer means near 

miss accident and fourth 

layer (bottom) is about 

unsafe behavior, unsafe 

environment and unsafe 

situation. (Leading 

performance evaluation) 

First layer (top) and second 

layer were included in this 

step. It mean that an 

operator passed away and 

ten operators injury. 

(Lagging performance 

evaluation) 

Disaster analysis theory according to iceberg theory and accident pyramid theory. 



Reason’s “Cheese Model”  
James Reason, presentation to Eurocontrol 2004 

2

James Reason - The Management of Safety, SSAP Launch Event 17/02/2004

S
S
A
P

S
S
A
P The ‘Swiss cheese’ model of 

organisational accidents

Some holes due

To active failures

Other holes due to

latent conditions

Successive layers of defences

Hazards

Losses



LOPA(Layer of Protection analysis) 
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Workplace Hazards 



Workplaces can be 
Hazardous 



Why worry about 
 hazards? 

• Accidents, or “near misses” in the 
workplace lead to lessening 
productivity: 

– it costs time and money to 
retrain a new worker 

– new workers are not initially as 
productive as more 
experienced workers 

– goods or equipment can be 
lost in the accident, costing 
the enterprise $ to replace it 

– other workers will feel afraid 
or unhappy to be working in a 
place which could injure or kill 
them  

–      -this harms productivity.   





Categories of Hazards 

• Chemical                                          hazards 
 
 
 
 

 

•  Physical hazards 



Classes of  
Chemical Hazards 

• Compressed gases 

• Flammable and combustible 
materials  
(gases, aerosols, liquids, 
solids) 

• Oxidizing substances 

• Poisons  

• Corrosive substances 

• Dangerously reactive 
materials 

• Biological hazards 



Poisons 

• There are various types of poisons that have 
different effects on the body; ranging from 
making someone sick for a long time to killing 
them instantly. 

• Three ways of coming in contact with a 
poison: 

– ingestion (eating, smoking after handling 
the poison) 

– inhalation (breathing particles of the 
poison) 

– absorption (soaking in through the skin) 

• Proper gear to wear while handling  
 poisons depends on the substance 

–  Ex: handling mercury which can be 
absorbed  through the skin, wear rubber 
gloves. 



Poisons 
Different chemicals are harmful in different amounts.  

(consumption) 

• Ethanol (Pure alcohol)  7060 mg/kg 

• Methanol (Anti-freeze)  5628 mg/kg 

• Benzene                      4894 mg/kg 

• DDT (pesticide)               87 mg/kg 

• Dioxin                          0.02 mg/kg 

 



Corrosivity 

• Corrosives are chemicals that will damage ( or burn) skin on 
contact.  Use protective gear: gloves, eye wear, or chemical 
suit... 

• Any acid or base near the ends of the pH scale is corrosive.l 





Safe Storage 

• Unsafe Storage 



Pressurized Gases 

• All gases in containers are under pressure.       Ex: a 
balloon. 

• They are likely to explode if: 

– punctured 

– compressed, dropped or dented 

– heated 

• Pressurized gas explosions, especially flammable 
ones, (ex: propane, butane or acetylene) are very 
dangerous. Car-sized tanks can destroy towns 
kilometres away. 

• Make sure safety measures are in place and working. 
 Ex: sprinkler systems, emergency release 
valves... 

• Some safety measures may not prevent property 
damage but will save lives, including that of the 
surrounding community (children, elderly...) 



Gas Explosion and fire - Nevada 



Biological  
Hazards 

• Biological hazards come in various forms.  
If it originates from an animal or has been 
near an animal, then it is biological waste. 
Ex: animal parts and manure, hospital 
waste, city sewage...  

• Biological hazards contain bacteria or 
viruses likely to make people sick. 

• Handle with gloves and other safety 
precautions dependant on substance. 

• Treat before releasing into the 
environment: 

•  (ex: incineration, carbon filtering, 
distilling, bleaching, settling etc… unique 
to each substance) 





Flammable Substances 
• Flammable substances are substances that are likely to 

quite easily catch fire. Ex: gasoline, diesel fuel, paper... 

• Keep extinguishers and other fire preventive measures 
ready (sprinkler systems...) 

• Use the right extinguisher for the right substance.  Water 
won’t put out a grease fire. 

– Class A: Water extinguishers put out wood,       
 paper... 

– Class B: Gas extinguishers or dry extinguishers 
 put out oil, gas, grease. 

– Class C: Dry chemical extinguishers put out 
 electrical fires 

– Class D: Special/specific extinguisher for such  things 
as magnesium fires. 

 



 



Classes of  
Physical Hazards 

• Temperature (heat, cold and their effects) 

• Slipping, tripping, falling 

• Collisions with fixed and falling objects, people, 
machines 

• Entrapment (excavations, confined spaces, 
machinery) 

• Asphyxia (lack of air ) 

• Electrocution 

• Noise 



Temperature 

• Excessive heat or cold causes lack of productivity, physical 
damage or even death. 

• The effects of heat are exaggerated by humidity whereby the 
body cannot cool itself by sweating 

• The effects of cold are exaggerated by wind chill whereby the 
wind steals heat away from the body. 



How hot is “HOT” 



How Cold is “Cold” 



Dealing with Temperature 

• HEAT: Ways to prevent damage by heat:  

– cool the body 

– fans or open doors, windows allowing a breeze to cool the 
body. 

– Shade 

– Cold fluid, cold drinks 

• COLD: Ways to prevent damage by cold:  

– heat the body 

– wear warm clothing, especially the torso and head 

• Stop work when extreme temperatures encountered 



Noise 

• Hearing can be damaged by noises that are too loud. 

Rustling leaves                                                                        20 dBA

Room in a quiet dwelling at midnight                                     32

Conversational speech                                                             60

Vacuum cleaner in private residence (at 10 feet)                    69

Ringing alarm clock (at 2 feet)                                                80

Loudly reproduced orchestral music in large room                 82

Beginning of hearing damage if prolonged exposure   85

Printing press plant                                                                 86

Heavy city traffic                                                                   92

Heavy diesel-propelled vehicle (about 25 feet away)            92

Air grinder                                                                              95

Home lawn mower                                                                  98

 Turbine condenser                                                                  98

 150 cubic foot air compressor                                                100

 Banging of steel plate                                                            104

 Air hammer                                                                           107

 Jet airliner (500 feet overhead)                                             115



Protective equipment 

• Hearing can be lost gradually or all at 
once. 

• Being exposed to very loud noises at 
work for years can lead to deafness. 

• Hearing is needed to hear things such 
as emergency alarms or approaching 
hazards such as forklifts or trucks.   

• Loss of hearing results in the loss of 
quality of life and therefore less 
motivation in the workplace. 





















Recognizing Hazards 

• Labels and lights 
– fire / reactivity / health / specific 

• Container shapes 

• Valves and gauges 

• Protective coverings 

• Moving parts 

• Odours and colours 

• Temperature 

 



Colour Coding of Equipment 

Substance Color
Water: Fire Protection Red

Water: Non Potable (Raw) Black 

Water: Potable (Purified) White

Anesthetic or Harmful Material Blue

Flammable Material Yellow

Oxidizing Material Green

Physically Dangerous Material Gray

Toxic and Poisonous Material Brown



Colour Coding 



• Trained employee 

 

•Good railings  

 

•Monitoring process 



Protecting Against Hazards 

• Label and colour code  

• Install physical guards 

• Provide protective  
equipment 

• Train employees in  
handling procedures 

• Limit use of dangerous materials where 
possible 



Making an Emergency Plan 

• Plan for large scale emergencies. (Fires, explosions...) 

• An emergency plan will save lives (of workers and community) and property 

• In your plan make sure that: 

– all emergency exits accessible and known to workers  

– there is more than one exit  

– all fire extinguishers, safety valves are in working order 

– workers know how to use safety equipment 

– all the chemicals you are using are known 

– emergency staff know how to deal with the chemicals 

 

 

 





Understanding the  
Safety Data Sheet (SDS) 



 

 

Session Objectives 

•Understand the GHS and how it affects 
hazard communication in the workplace 

•Recognize how the SDS improves  
your access to vital safety, health, and 
environmental information about chemicals 
in the workplace 

•Identify the 16 sections of the SDS and the 
information contained in each section 



Prequiz:  
How Much Do You Know? 

Under the GHS, OSHA will no 
longer regulate workplace 
hazardous chemicals  

The SDS contains less information 
than the old MSDS 

The SDS can create a safer work 
environment for you and your  
co-workers 

The SDS will be harder to 
understand than the MSDS 

©  BLR®—Business & Legal Resources 1203 



What Is the GHS? 

– Globally Harmonized 
System of Classification 
and Labeling of 
Chemicals 

– Implemented through 
HazCom 

– Provides a universal 
approach 

– Includes new labels  
and SDSs 

– “Substance” and 
“mixture” 

©  BLR®—Business & Legal Resources 1203 



The Benefits of  
The GHS and SDS 

– Improved workplace 
safety 

– Fewer exposures 

– Consistent 
communications 

– Greater hazard 
awareness 

– Easier compliance 

– Enhanced human and 
environmental 
protection 

©  BLR®—Business & Legal Resources 1203 



The Difference Between  
An SDS and an MSDS? 

– Organization 

– Information 

– Detail 

– Sections 

©  BLR®—Business & Legal Resources 1203 



Identification of 
Substance and Supplier 

SECTION 1: 

©  BLR®—Business & Legal Resources 1203 

Identification of Substance and Supplier 



Hazards Identification 
SECTION 2: 

©  BLR®—Business & Legal Resources 1203 



Composition and Information  
On Ingredients 

SECTION 3: 

©  BLR®—Business & Legal Resources 1203 



First-Aid Measures 
SECTION 4: 

©  BLR®—Business & Legal Resources 1203 



The GHS replaces the current HazCom 
in the U.S. 

The GHS is a worldwide system for 
promoting the safe use of substances  
in the workplace 

The use of the SDS is optional 

The SDS will generally contain more 
complete information than the MSDS 

The GHS and SDS are expected  
to reduce workplace accidents  
and exposures 

True or False? 

Exercise 



 

 

Review 

•Do you understand: 

– Purpose of the GHS? 

– Benefits of the GHS and 
the SDS? 

– Differences between the 
SDS and MSDS? 

– Sections 1–4 of the SDS? 



Fire-Fighting Measures 
SECTION 5: 

©  BLR®—Business & Legal Resources 1203 



Accidental Release Measures 
SECTION 6: 

©  BLR®—Business & Legal Resources 1203 



Handling and Storage 
SECTION 7: 

©  BLR®—Business & Legal Resources 1203 



Exposure Controls and PPE 
SECTION 8: 

©  BLR®—Business & Legal Resources 1203 



Physical and Chemical  
Properties 

SECTION 9: 

©  BLR®—Business & Legal Resources 1203 



Stability and Reactivity 
SECTION 10: 

©  BLR®—Business & Legal Resources 1203 



Toxicological Information 
SECTION 11: 

©  BLR®—Business & Legal Resources 1203 



Ecological Information 
SECTION 12: 

©  BLR®—Business & Legal Resources 1203 



Disposal Considerations 
SECTION 13: 

©  BLR®—Business & Legal Resources 1203 



Transportation Information 
SECTION 14: 

©  BLR®—Business & Legal Resources 1203 



SECTION 15 & 16: 
Regulatory and Other 

©  BLR®—Business & Legal Resources 1203 



 

 

Key Points to Remember 

•It is essential to have complete and accurate 
information about the substances you use 

•The SDS helps prevent accidents and exposures 

•Always consult the SDS for the substances  
you use on the job. 
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HS(G)65系統架構 

Planning and 
implementin
g 

Measuring 
performance 

Policy 

Organizing 

Reviewing 
performance 

Auditing 

Feedback loop 
to improve performance 

Policy  
development 

Organizational 
development 

Development 
techniques of 
planning, 
measuring and 
reviewing 
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The OHSAS 18001 Standard 

Continual 
Improvement 

                    
Management      

Review  
        

   

OHS Policy 

  Planning         
            
 

 Checking and 
Corrective Action  
 

Implementation 
And Operation 
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ILO OHSMS系統架構 
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Elements of A Management System (BS 31100) 

 People with defined responsibilities (責任劃分); 

 Management processes relating to (符合PDCA原則的管理程
序): 

 policy 

 planning 

 implementation and operation 

 performance assessment 

 improvement 

 management review 

 A set of documentation providing auditable evidence (系統運作
之佐證); 

 Topic specific processes relating to the management system 

objectives (符合管理系統目標的特殊作業程序). 
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The Process and System Approach of OH&S Management  

 Process is a set of interrelated or interacting activities 

which transform inputs into desired outputs. Processes 

in an organization are generally planned and carried out 

under controlled conditions to ensure quality and to add 

value. 

 System is a set of interrelated or interfacing elements or 

processes to establish policy and objectives and to 

achieve the objectives. 
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Application of the PDCA Methodology   

 Plan – establish the objectives and processes necessary 

to deliver the results in accordance with the 

organization’s OH&S policy.  

 Do – implement the processes. 

 Check – monitor and measure processes against OH&S 

policy, objectives, legal and other requirements, and 

report the results. 

 Act – take actions to continually improve OH&S 

performance. 
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Systems Approach toward OHS Management 

Input Process Output Outcome 

Leadership 

Employee participation 

Resources 

Engineering control 

designs 

Vision 

Values 

Assumptions 

Safety observation 

Inspections and audits 

Teamwork 

Communications 

Training 

Visible efforts 

Incident investigation 

Abnormal situation  

management 

Safe workplace 

Attitude and awareness 

Safe production 

Safety excellence 

Safety culture 

Feedback and improvement  
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Characteristics of Management Processes 
 

 The management process transforms inputs into 

outputs by using a set of interrelated resources and 

activities.  

 The resources required include human, physical and 

information 

 The work activities are the same as the fundamental 

management functions of planning, organizing, 

implementing and controlling.  
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Design Considerations of MS 
 A management system is intended to be used as a 

comprehensive management tool to assist in the 
planned execution of work through utilization of 
resources (human, physical, and information) to 
achieve process objectives. 

 Management system should therefore be designed to 
set policy, to provide direction, to facilitate 
communication, to coordinate work activities, to 
serve as a depository for relevant documents and 
records, to and to measure and control performance. 
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Design Considerations of MS (cont’d) 

 A developed management system itself must raise and 

answer the following questions for each individual 

management process: 

 who performs what activities with what resources? 

 when or how often? 

 where? 

 How? and 

 why? 
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Design Considerations of MS (cont’d) 

 Documenting these answers results in an integrated set 

of policies, strategies, plans, programs, standards, 

specifications, procedures, work instructions, and other 

management system components.  
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Key Design Features of OHSMS 
 Formal OHS management systems are required to 

management the risks associated with the hazards of 

each resource and work activity within a process, as 

well  as inputs and outputs from the process, to a 

tolerable level. 

 Well-designed OHS management system is 

characteristically holistic in form, integrated in 

function, formally documented in content.  

 

 



1-101 國立中央大學環工所 

Key Design Features of OHSMS (cont’d) 
• OHS management system design must cover the 

following aspects:  

 resources of the industrial or service providing process 
such as training of personnel, development of process 
information; 

activities of the process such as operation of equipment, 
maintenance of equipment; 

 risk management activities such as hazard identification, 
risk assessment, emergency response, incident 
investigation; 

OHS management system support activities such as 
management of change, audit. 
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MS Design Approach 
1. Identify Output - what do we produce? 

2. Identify Customers - for whom do we produce it? 

3. Identify Customer Requirements – what are the 

requirements, their needs and expectations? 

4. Translate Requirements into Specifications – what 

do the requirements mean to us? 

5. Identify The Processing Steps – how will we make 

it? 

6. Select Measurements – how will we know we are 

succeeding ? 

 



1-103 國立中央大學環工所 

MS Design Approach (cont’d) 
7. Determine Process Capability – will this 

manufacturing/management process enable us to 

produce an output that fulfills the requirements? 

8. Evaluate Results – are changes required in the process 

and where are additional opportunities for 

performance improvement? 

9. Improve – how could this output be produced more 

efficiently? 
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Integration of Operational and Management Processes 

 
People 
 

Management 
Processes 

Planning 
 

Reviewing 
 

Controlling 
 

Implementing 
 

 
Manufacturing 
Processes 

Procedures 
 

Premises 
 

          Plant 
            and 
     substances 
 

The First Stage 
       Inputs 

The Third Stage 
        Outputs 

The Second Stage 
      Processes 

Physical 
resources 

 
Human resources 
 

 
Informatio
n 
 

 
By-products 
 

 
Products and services 
 

 
Information 
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Practical Aspects of OH&S Management  
• The Health and Safety Policy:  

An OHS policy establishes an overall sense of direction and 
sets the principles of action for an organization. 

 It sets goals for the level of OHS responsibility and 
performance required from the system. 

 It demonstrates the formal commitment towards effective 
OHS management, particularly that of the organization’s top 
management. 
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Practical Aspects of OH&S Management (cont’d 1)  
• Planning for OHS involves:  

 Identifying requirements for the system – what needs to be 
done? 

 Setting clear performance criteria – how well are we doing 
what needs to be done ? 

 Identifying who is responsible – who gets it done? 

 Setting time scales – when it must be done by? 

 Identifying the desired outcome – what should be the result? 

• Can you tell the difference between: 

 20% accident reduction, and 

 20% workplace risk reduction ? 
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Practical Aspects of OH&S Management (cont’d 2)  
• OHSAS 18001 require three key areas to be addressed during 

the planning stage:  

Risk assessment and management 

 Legal requirements 

Health & safety objectives and programs 
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Practical Aspects of OH&S Management (cont’d 3)  
• Examples of OH&S objectives:  

 The introduction of additional features into the OH&S 
management system such as work permit, safety training for 
supervisors, etc. 

 The improvement of existing features or the consistency of 
their applications across the organization such as accident 
reporting and investigation, communication of standard 
operating procedures, etc. 

 The elimination or the reduction of particular undesired 
incidents such as the reduction of accidents by 20%, removal 
of hazardous materials, etc. 
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Practical Aspects of OH&S Management (cont’d 4)  
• Implementing the objectives:  

 Suitable indicators shall be defined for each objective to 
allow for the monitoring of the implementation of the 
objectives. 

 Formal action plans shall identify the: 

 individuals who are responsible for the deliverance of the 
objectives across the organization; 

various tasks that need to be undertaken in order to meet 
each objective.  
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Practical Aspects of OH&S Management (cont’d 5)  
• Implementation and Operation:  

Roles and responsibilities 

At all levels within the organization, people need to be aware 
of their roles and responsibilities . 

 Individual OHS responsibilities shall be clearly defined. 

All personnel shall be given the authority and resources 
necessary to carry out their responsibilities. 

Appropriate arrangements shall exist whereby people are 
held accountable for discharging their responsibilities. 

Reporting system shall be clear and unambiguous. 

Where personnel appraisal systems exist, OHS 
responsibilities shall be included.  
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Practical Aspects of OH&S Management (cont’d 6)  
• Implementation and Operation:  

 Training and competence 

The organization shall have effective procedures for ensuring 
the competence of personnel to carry out their designated 
functions. 

Systematic identification of the competencies required by 
each employee. 

Provision of training identified as being necessary. 

Assessment of individuals to ensure that they have acquired 
and maintain the knowledge and skills necessary for the level 
of competence required. 

The maintenance of appropriate training/skills records. 
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Practical Aspects of OH&S Management (cont’d 7)  
• Implementation and Operation:  

Documentation 

The organization shall document, and maintain up-to-date 
sufficient documentation on its OHS management system.  
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Practical Aspects of OH&S Management (cont’d 8)  
• Operational control:  

 The organization shall establish and maintain arrangements 
to ensure that activities are carried out safely. 

 These arrangements shall be based on the results of risk 
assessment, and any health and safety objectives that have 
been defined. 

 The organization shall also plan and prepare for all 
foreseeable accident, incident and emergency situations. 
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Practical Aspects of OH&S Management (cont’d 9)  
• Measuring performance:  

 The key purpose of measuring performance are to: 

Determine whether OH&S plans have been implemented and 
objectives achieved. 

Check that risk control measures are in place and are 
effective. 

 Learn from system failures such as areas of non-compliance, 
accidents and incidents. 

Promote the implementation of plans and risk controls by 
providing feedback to all parties. 

Provide information that can be used to review, and if 
necessary to improve aspects of the OHSMS. 
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Practical Aspects of OH&S Management (cont’d 10)  
• Measuring performance:  

 Proactive or positive measuring systems are used to check 
compliance with the organization’s OHS activities such as: 

 the extent to which plans and objectives have been set and 
achieved; 

number of risk assessments completed; 

extent of compliance with risk controls; 

 frequency and effectiveness of OHS committee meetings; 

workplace exposure levels, etc. 
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Practical Aspects of OH&S Management (cont’d 11)  
• Measuring performance:  

Reactive measuring systems are used to investigate, analyze 
and record OHSMS failures such as: 

unsafe acts; 

unsafe conditions; 

 lost time accidents; 

major accidents; 

 criticism made by regulatory agencies, etc. 
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Practical Aspects of OH&S Management (cont’d 12)  
• Measuring performance:  

Accident/incident investigation 

Organizations shall have procedures for both the reporting 
and investigating of accidents and incidents. 

The prime purpose of these procedures shall be to prevent 
further occurrence of the situation by identifying and dealing 
with the root causes. 
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Practical Aspects of OH&S Management (cont’d 13)  
• Audit:  

 OH&S auditing is a process whereby an organization can review and 
continuously evaluate the effectiveness of their OHSMS. 

 Safety auditing is a positive and proactive means of checking the safety 
performance of an organization. 

 An annual plan shall be prepared for carrying out internal audit. 

 To be of value, senior management shall be fully committed to the 
concept of auditing and its effective implementation within the 
organization. 

 The end results of an audit shall include a detailed written assessment of 
OH&S procedures, the levels of compliance with procedures and 
practices and should where necessary identify corrective actions. 

 One or more persons may undertake audits. Audit must be carried out by 
qualified personnel. 
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Practical Aspects of OH&S Management (cont’d 14)  
• Audit:  

 OH&S auditing is a process whereby an organization can review and 
continuously evaluate the effectiveness of their OHSMS. 

 Safety auditing is a positive and proactive means of checking the safety 
performance of an organization. 

 An annual plan shall be prepared for carrying out internal audit. 

 To be of value, senior management shall be fully committed to the 
concept of auditing and its effective implementation within the 
organization. 

 The end results of an audit shall include a detailed written assessment of 
OH&S procedures, the levels of compliance with procedures and 
practices and shall where necessary identify corrective actions. 

 One or more persons may undertake audits. Audit must be carried out by 
qualified personnel. 



1-120 國立中央大學環工所 

Practical Aspects of OH&S Management (cont’d 15)  
• Audit:  

Relevant documentation shall be examined. This may 
include: 

OHSMS documentation 

OHS policy statement 

OHS emergency procedures 

work permit systems and procedures 

accident/incident reports, procedures, and records 

 training records 

 reports or communication with the enforcing authority, 
employees, contractors, and others  
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Practical Aspects of OH&S Management (cont’d 16)  
• Audit:  

 The content of the final audit report shall contain the 
following elements: 

The audit objectives and scope 

The particulars of the audit plan, identification of the 
members of the auditing team and the audited 
representative, dates of audit and identification of the area 
subject to audit 

The cases of non-conformance 

The auditors’ assessment of the degree of conformity to the 
OHSMS standard 

The ability of the OHSMS to achieve the stated OHS 
objectives  
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 Definition of Risk and Risk Management 

 Risk can be defined as exposure to the consequence 

of uncertainty. This includes the possibility of 

economic or financial loss or gain, physical damage, 

injury to people, delay or non-achievement of planned 

objectives, as a consequence of uncertainty about the 

future. Risk thus has two elements: 

 the likelihood of something happening, 

 the consequences or impacts if it were to happen.  

 Risk management is the systematic application of 

management policies, processes and procedures to the 

tasks of identifying, analyzing, assessing, treating and 

monitoring risk. 
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Definition of Risk 

• Risk combines the frequency and severity of 
a specified occurrence 

Risk  =  Frequency x  Severity / 
Specific Event 
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Definition of Risk Assessment 

• Risk assessment offers methods to answer the 
following questions: 

 What can go wrong?  

 What are the causes?  

 What are the consequences?  

 How likely is it?  
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 Subjectivity of Risk Analysis  

 Risk analysis always involves uncertainty, the need for 

judgment, human bias, and inaccuracy. The results 

obtained by one analyst will never be the same by others 

starting with the same set of information. 

 Risk may be estimated but not measured, and its values 

cannot be assumed to be correct. 

 Risk assessment is a tool for extrapolating from statistical 

and scientific data to arrive at a value which people will 

accept as an estimate of the risk attached to a particular 

activity or event. The greatest value of risk analysis lies 

not in the values derived but in the fact that the process 

forces one to think deeply about, and therefore better 

understand, the risks.  
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 Classification of Hazards 

 Inherent Hazards 

 Hazardous materials and hazardous energy sources 

 Avoidable Hazards 

 Inadequate training 

 Inadequate procedures/procedures not followed 

 Poorly maintained critical equipment 

 Inadequate monitoring of conditions 

 Poor/or no response capability 
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 Definition and Benefits of Incident Scenario 

 Definition 

 A realistic sequence of events which the potential of the 
hazard could be released to cause harm. 

 Benefits 

 Provides credible description of the sequence of events 
leading to an accident 

 Identifies the initiating event 

 Describes subsequent propagating events 

 Identifies failures of existing prevention, control, protection, 
mitigation mechanism 

 Defines the type, quantity and conditions of released 
substance  

 Estimates potential consequences 
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 Likelihood of the Incident Scenario 

Factors to be considered in estimating the likelihood: 

 Are the existing hazard controls adequate? 

 Do the hazard controls function adequately as 

intended? 

 How many “events” or “conditions” have to occur 

in the incident sequence and the probability of each? 
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Example of Scenario Anatomy 

Severity of 

accident; 

losses 

•Casualties 

•Property damage 

•Business interruption 

•Environmental  

  damage 

Consequenc

e 

•Toxicity 

•Flammability 

•Reactivity 

•Elevated pressure 

Hazard 

Hazardous 
material/energy 
contained during  
normal operation 

Initiating event 

of process upset; 

start of accident 

event sequence 

•Mechanical failure 

•Procedural error 

•External force 

•Fouling 

Cause 

•No  flow 

•High temperature 

•Low level 

•Impurities 

•Wrong material 

•Step omitted 

Excursion 

beyond design/ 

operating limits 

Deviation 

Loss of contain- 

ment of 

material/energy 

•Fire 

•Explosion 

•Hazardous material 

  release 

Accident 

Prevention 

•Mechanical 

Integrity 

•Inspection, testing 

•Operator training 

•Impact barriers 

•Ignition source 

control 

Control 

•Automatic 

control systems 

•Manual controls 

•On-line spares 

•Backup systems 

 

Protection 
•Alarms 

•Operator intervention 

•Interlocks, trips 

•Emergency shutdown 

•Last-resort controls 

•Emergency relief 

Mitigation 
•Emergency response 

•Sprinkler, deluge 

•Dike, trench 

•Blast wall, barricade 

•Water curtain 

•Personal protective 

equipment 
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Identify a hazard 

Define a scenario 

Determine probability 

Determine consequences 

Rank the risk 

Design and implement control 

Monitor and maintain 

I

II

III

IV

A B C D E

FREQUENCY

C
O

N
S

E
Q

U
E

N
C

E
S

The Scenario-based Risk Management 
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Risk Register Sample 
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Effective OH&S Risk Control 
• Input                 Process                    Output          Outcome          

 

Uncontrolled 

hazards 

H&S Management System 

Management Arrangements 

Risk Control Systems 

Workplace Precautions 

Positive H&S Culture 

hazards and 
risks 

Controlled 
• No injuries 

• No ill-health 

• No incidents 

• Stakeholder 

satisfaction 
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 Barriers to Effective OHS Management 

 Leadership 

 Economic pressures 

 Short term thinking 

 Resources 

 Culture change 

 Unclear goals and lack of strategy 

 Lack of infrastructure 

 Lack of communication 

 Failure to start small and learn from pilot activities 
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 Continual Improvement Factors of OHSMS 

 Factor 1 – management commitment 

 Factor 2 – risk management 

 Factor 3 – communication and training 

 Factor 4 – employee participation  
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 Criteria for Management Commitment 

 Management defines, puts into practice and revises the policy and 

management system in the organization. 

 Management is involved in the definition, revision, and updating of 

objectives and plans of action. 

 Management is involved in the assignation of responsibilities and 

provides the necessary resources. 

 Management encourages, supports and recognizes those people who 

demonstrate a preventive attitude. 

 Management plays an active role in the development of a culture of risk 

prevention. 

 Management ensures that safety becomes an integral part of the set of 

activities performed by the organization. 

 Management participates in the revision of results and in audits. 
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 Criteria for Risk Management 

 Systematic analysis and assessment of risks in the workplace. 

 Planning, implementation and revision of corrective measures suited to 

preventive activity. 

 Systematic investigation of accidents and incidents. 

 Identification, analysis and correction of critical behavior. 

 Development, implementation and revision of emergency response plans. 

 Integration of safety in work procedures. 

 Elaboration of and compliance with safety and health norms, regulations 

and signs. 

 Management of buildings, processes, equipment and materials. 

 Systematic management of workplace health and hygiene. 

 Promotion of safety outside the workplace. 
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 Criteria for Communication and Training 

 Gathering and dissemination of information 

regarding safety and health coming from outside of 

the organization. 

 Development and execution of training plans. 

 Establishment and putting into practice of activities 

and/or programs for communication on safety and 

health matters. 

 Generation and dissemination of knowledge in safety 

and health matters. 
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 Criteria for Employee Participation 

 Development, implementation and revision of 

participation systems. 

 Involvement of employees in safety and health issues. 
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Conclusion 

 The ultimate objective of any occupational health and safety 

management system is to make the workplace safe and healthy. 

This can only be achieved by following the principles of SAFER:  

 Spot the hazard 

 Assess the risk 

 Fix the problem 

 Evaluate the results 

 Record the whole process 

 



Q&A 



感謝蒞臨指教!! 

 

Thank for Your Attention!! 
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