
Hazard Assessment in 
Chemical Laboratory 

Workshop 



Presentation Outline: 

1. Overview on chemical hazard 

2. Use OF Chemical Safety Data Sheet 
(CSDS) 

3. Job Safety Analysis (JSA)  

4. Hazard Identification Risk Assessment 
Risk Control (HIRARC) 



 
 

 



1. Chemical Burns (strong acids, strong bases) 

2. Heat Burns (flammable materials) 

3. Poisoning (many chemicals are damaging or fatal if 
taken internally, whether by swallowing, injection, or 
leaching through skin) 

4. Chronic illness (long-term exposure to even low 
doses of certain chemical agents can lead to chronic 
health conditions) 









Chemical Categories 



Acids 

Chemical Categories 



Bases 

Chemical Categories 



Explosive 

1. Explosive- explode under 
flame, more sensitive or 
friction to shock than 
dinitrobenzene 

2. Involve rapid release of 
energy 

3. Avoid store in metallic 
containers 

4. Bund Wall 
5. Filled with paraffin (solid). 
6. Replace ethylene with R134a 

in cryogenic refrigeration 
system 

7. Example- acetone peroxide. 
Ammonium nitrate, 
hexanitrobenzene 
 



Flammable Chemicals 

Chemical Categories 



Oxidizers 

Chemical Categories 



Carcinogens 

Chemical Categories 



Toxic Materials 

Description 
• A toxic material is any material 

which is poisonous or harmful to 
human health.  

• It can cause harm to your skin or 
eyes. It can get into human body and 
cause harm to  organs, central 
nervous system or other parts of 
body. 

Effect to human body 
 .   You can inhale (breathe in) the toxic  

chemical. 
 .   Toxic can absorb the chemical 

through your skin 
 .   You can ingest or swallow the 

chemical  
 

 
 
 

    How can you be protected from 
hazardous chemicals 

 
• Remove the chemical from the workplace. 
 
• Replace the hazardous chemical with a less 

harmful one 
 

• Reduce the amounts of chemicals in the 
workplace so that even if they get into your 
body, the amounts are too low to cause any 
harm.  
 

• Use safe work practices and hygiene 
practices. 
 

• Use personal protective devices. 
 

• Other Safe Practices and Emergency 
Provisions.  

 
 



Irritants 

Definition 
      A chemical, which is not corrosive, 

but which causes a reversible 
inflammatory effect on living tissue 
by chemical action at the site of 
contact.  

Effect 
     The effect of irritants is normally 

temporary. For example, pepper 
spray is a severe eye irritant, but 
causes no lasting effects.  

     Chronic irritation  can be a symptom 
of a variety of other underlying 
disease conditions or allergies.  

 

How can you be protected from 
hazardous chemicals 

 

• Wear personal protective 
equipment. 

• First aid treatment for skin irritation 
is to flush the affected area with 
water. 

 





Radioactive Hazard 

• Radioisotopes are used in many laboratories and on all campuses of the 
University 

• Caretaking staff are trained to recognize the radiation warning sign.  

• Caretaking staff are trained not to touch or remove any materials, 
including waste, labelled with the radiation warning sign.  

• Any spill discovered in any laboratory should be reported to the  
supervisor immediately.  

• Equipment or materials in work areas in which radioactive materials are 
used must be decontaminated prior to maintenance, transfer or disposal 
being conducted.  









2.  
Chemical Hazard Identification 

• Group Activity 

 

• Based on your CSDS, identify the chemical 
hazard, health effect and its hazard rating 
according to CHRA Procedure 

 

• Points to look: LD50, LC50, R-phase 
and/or clinical effect 
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3. 

Job Safety Analysis (JSA)  

• Main STEP 



Example of JSA form : 



4th case  

Direct Compression Process 
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4. 
Hazard Identification Risk 

Assessment Risk Control (HIRARC) 



HIRARC form : 



• Appendix A & B 
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Likelihood 

LIKELIHOOD EXAMPLE RATING 

Most likely The most likely result of the 
hazard / event being 
realised 

5 

Possible Has a good chance of 
occurring and is not 
unusual 

4 

Conceivable Might be occur at 
sometime in future 

3 

Remote Has not been occur after  
many years 

2 

Inconceivable Is practically impossible and 
has never occurred 

1 



Severity 

SEVERITY EXAMPLE RATING 

Catastrophic Numerous fatalities, irrecoverable property damage 
and productivity 

5 

Fatal Approximately one single fatality, major property 
damage if hazard is realised 

4 

Serious Non-fatal injury, permanent disability 3 

Minor Disabling but not permanent injury 2 

Negligible Minor abrasion, bruises, cuts, first aid type injury 1 



Risk Matrix Table 





   

 

   

Elimination 

Substitution 



   

 

   

Engineerin

g  

Administrative 



   

 

   

Personal Protective Equipment (PPE) 



HIRARC 

Group Activity 
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Q&A Session 

Thank You 
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