
 
Environmental Health and Safety 

Identifying Chemical Hazards  

What is a Hazardous Chemical?  
A hazardous chemical is any chemical that poses health, physical, and/or environmental hazards.  

 

A chemical is considered a health hazard if acute or chronic health effects can result from an exposure. The 

GHS lists the following health hazards:  

 

• Acutely toxic: Adverse health effects occur from an exposure within a short period of time, typically 

less than 24 hours.  

• Corrosive: Characterized by a very low (acids) or a very high (alkalis) pH. Cause irreversible damage or 

destruction of tissue when in contact with skin, eyes, and/or respiratory system.  

• Irritants: Cause reversible inflammation of the skin, eyes, and/or respiratory system. 

• Sensitizers: Cause a person to develop an allergy to the chemical. The chemical may cause little or no 

reaction on the first exposure but will cause a skin and/or respiratory reaction from subsequent 

exposures. The reaction can range from mild to life-threatening. 

• Mutagens: Cause a change in genetic material that can affect the exposed individual (i.e. carcinogen) 

or be passed on to offspring (i.e. teratogen). 

• Carcinogens: Can cause cancer, typically from repeated or long-term exposures. 

• Reproductive hazards: Cause adverse effects on sexual function or the ability to conceive or maintain 

a normal pregnancy. Reproductive hazards can affect both males and females. Under GHS, the 

reproductive hazard classification also includes teratogens, which cause adverse effects on the 

developing embryo. 

• Toxic to specific organs: Cause damage to specific body organs, such as the liver (hepatotoxins), the 

kidneys (nephrotoxins), the nervous system (neurotoxins), etc. 

• Aspiration hazards: Cause pulmonary injury, such as chemical pneumonia, from liquid or solid 

chemical entering the lower respiratory system, such as the lungs, from breathing it in through the 

nose or mouth.  

 

A chemical is considered a physical hazard if a physical property of the chemical can result in harm or damage 

to people or materials, including chemicals that are: 

• Flammable: Liquid, gas, or solid that ignites and burns readily. 

o Flammable Liquids: Defined as having a flash point, the temperature at which the chemical 

vapors ignite, below 100°F. The lower the flash point, the higher the hazard. 

• Explosive: Materials that are susceptible to instantaneous release of pressure, gas, and/or heat when 

subjected to shock pressure, or high temperature. 

• Oxidizers: Materials that can intensify a fire by causing other materials to combust more easily and 

burn more intensely. Oxidizers are not themselves flammable. 

• Self-reactive: Materials that are unstable and can undergo a strong decomposition reaction, even 

without air. 

• Pyrophoric: Materials that ignite when in contact with air. 

• Organic peroxides: Specific type of materials that are highly reactive and sensitive to shock. 
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• Corrosive to metal: Materials that can damage or destroy metal. 

• Gases under pressure: Gases contained in a cylinder or other receptacle under pressure. 

• Reactive when in contact with water: Materials that release a hazardous gas (flammable, toxic) 

when in contact with water. 

 

There are three primary ways of identifying chemical hazards in the workplace, chemical labels, safety data 

sheets (SDSs), and warning signs.  

 

Chemical manufacturers are required to provide hazard information on the chemical label and in an SDS, which 

is a document that provides detailed information about the chemical properties, hazards, and protective 

measures and precautions for handling and storing the chemical.  

 

Beginning in 2015, chemical manufacturers and distributors were required to ensure all labels and SDS comply 

with the Globally Harmonized System of Classification and Labeling of Chemicals (GHS). GHS defines hazard 

classifications and uses standardized pictograms, signal words, hazard statements, and precautionary 

statements to ensure consistent information regarding the hazards posed by a chemical regardless of the 

manufacturer or country of origin. Prior to GHS, there were several different classification systems in use 

throughout the world. 

 

GHS Elements  

Hazard Class  

There are 28 GHS hazard classes, 16 under physical hazards, 10 under health hazards, and 2 under 

environmental hazards. Each hazard class is further divided into hazard categories based on the severity of 

the hazard. For example, the hazard class “Flammable Liquids” is divided into 4 categories based on the 

flash point and boiling point of the liquid. 

Hazard Statements 

GHS uses standardized hazard statements, which are phrases that describe the nature and severity of the 

hazard. Each hazard statement is assigned a unique code consisting of a letter “H” followed by three 

numbers. Examples of hazard statements include: 

• H225 Highly flammable liquid and vapor and  

• H331 Toxic if inhaled 

Precautionary Statements 

GHS uses precautionary statements, which are phrases that describe measures to minimize or prevent 

adverse effects from a chemical, including preventing exposure, proper storage, emergency response, and 

proper disposal. Each precautionary statement is assigned a unique code consisting of a letter “P” followed 

by three numbers. Examples of precautionary statements include: 

• P210 Keep away from heat, hot surface, sparks, open flames, and other ignition sources 

• P304 If inhaled: (this will be customized by the manufacturer based on the specific chemical) 

• P341 If breathing is difficult, remove victim to fresh air and keep at rest in a position comfortable 

for breathing 

• P403 Store in a well-ventilated place. 
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Pictograms 

Pictograms are a standardized element of GHS and are intended to convey health, physical, and 

environmental hazards associated with the chemical. There are 9 pictograms, which are matched to GHS 

hazard classes and categories. A single pictogram may be matched to more than one hazard class and 

category. It is important to read the hazard statements to understand the specific hazard indicated by the 

pictogram.  

For example, the exclamation mark pictogram may be used for acutely toxic chemicals that are harmful if 

swallowed, inhaled, or in contact with skin, chemicals that cause skin or eye irritation, chemicals that cause 

sensitization of the skin, or chemicals that cause narcotic effects (drowsiness or dizziness). The hazard 

statement(s) will specify which of these hazards are indicated by the exclamation mark. 

Physical Hazards 

Pictogram Pictogram Name Hazard Class(es) 

 

Exploding Bomb Explosives 
Some self-reactive chemicals 
Some organic peroxides 

 

Flame Flammable gases, liquids, and solids 
Pyrophoric liquids and solids 
Some self-reactive chemicals 
Some organic peroxides 

 

Flame Over Circle Oxidizers 

 

Gas Cylinder Gases under pressure, including 

• Compressed gases 

• Liquified gases 

• Refrigerated liquified gases 
 

 

Corrosion Corrosive to metals 
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Health Hazards 

Pictogram Pictogram Name Hazard Class(es) 

 

Skull and Crossbones Some acute toxins 

 

Exclamation Mark Some acute toxins 
Skin and eye irritant 
Skin sensitizer 
Some specific organ toxicity 

 

Health Hazard Respiratory sensitizers 
Mutagens 
Carcinogens 
Reproductive hazards 
Some specific organ toxicity 
Aspiration hazards 

Environmental 

Pictogram Pictogram Name Hazard Class(es) 

 

Environment Hazardous to aquatic environment 
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Chemical Labels 
GHS System 

The following elements will appear on a GHS compliant chemical label:  

                                

1. Product Identifier: This is typically the chemical name. 

2. Signal Word (Danger or Warning): Indicates the severity of the hazard. Danger is used for more 

severe hazards. 

3. Hazard Statements: Describes the health and physical hazard(s) the chemical presents. Hazard 

statements are standardized by the GHS system based on hazard classification. 

4. Precautionary Statements: Describes recommended measures that should be taken to minimize or 

prevent adverse effects from exposure to the chemical or improper storage or handling. The GHS 

system provides standardized precautionary statements based on the hazard classification, but there 

may be additional, non-standard statements provided by the manufacturer or importer. 

5. Manufacturer or Importer Information: Name, address, and telephone number of manufacturer or 

importer. 

6. Pictograms: Universal symbols identifying the hazard classification(s). Pictograms are standardized 

by the GHS system based on hazard classification. 
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Other Hazard Classification Systems 

Chemicals manufactured or imported prior to 2015 may use a different hazard classification system on the 

label. Two of the most common systems are NFPA and HMIS. Both systems follow a similar numerical 

hazard classification and labels will typically contain the following information:  

                                                            

1. Product Identifier: This is typically the chemical name. 

2. Signal Word (Danger or Warning): Indicates the severity of the hazard. Danger is used for more 

severe hazards. 

3. Hazard Summary: Describes the primary health and physical hazard(s) the chemical presents.  

4. Precautions: Identifies PPE and other measures needed for safe handling. 

5. NFPA Diamond or HMIS Rectangle: Numerical hazard rating system with numbers from 0 to 4, with 0 

indicating a minimal hazard and 4 indicating a severe hazard. Each color/position indicates a 

different hazard classification. 

Comparison of NFPA and HMIS Hazard Rating Systems 

The NFPA and HMIS systems were developed for different purposes and provide slightly different 

information. The NFPA system was developed to provide firefighters and other emergency responders with 

hazard information about the chemicals they may encounter in a fire or other emergency. The HMIS system 

was developed to provide workers with hazard information about the chemicals they work with.  

The NFPA diamond provides the following information: 

• Blue/Left diamond indicates the health hazard rating. The NFPA health hazard rating is based on 

acute health hazards.  

• Red/Top diamond indicates the flammability hazard rating. 

• Yellow/Right diamond indicates the reactivity hazard rating. 

• White/Bottom diamond provides information about special hazards associated with the chemical, 

such as COR for corrosive, OXY for oxidizer, or W for “use no water.” 

HMIS System:  

• Blue/Top row indicates the health hazard rating. The HMIS health hazard rating is based on both 

chronic and acute health hazards. 

• Red/Second row indicates the flammability hazard rating. 

• Yellow/Third row indicates the reactivity hazard rating. 

• White/Bottom row identifies the personal protective equipment (PPE) required to safely handle the 

chemical. 

 
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Safety Data Sheets (SDSs) 
A Safety Data Sheets (SDS), formerly called a Material Safety Data Sheet (MSDS), provides detailed information 

about the chemical, including the properties of the chemical, the hazards associated with the chemical, safe 

handling practices, and emergency information. Prior to the GHS, there was no required format for SDSs. The 

GHS standardized SDSs into 16 sections: 

Section 1: Identification of the substance or mixture and of the supplier 

Section 2: Hazard identification 

Section 3 Composition/information on ingredients 

Section 4: First-aid measures 

Section 5: Fire-fighting measures 

Section 6: Accidental release measures 

Section 7: Handling and storage 

Section 8: Exposure controls/personal protection 

Section 9: Physical and chemical properties 

Section 10: Stability and reactivity 

Section 11: Toxicological information 

Section 12: Ecological information 

Section 13: Disposal consideration 

Section 14: Transport information 

Section 15: Regulatory information 

Section 16: Other information 

SDSs can be long documents, but several sections can provide useful information when trying to identify the 

hazards associated with the chemical and how to protect yourself. Please note that SDS produced by different 

companies for the same product may not include the same information. Contact EHS if you have any questions 

regarding the SDS. 

Section 1: The following example is from the SDS for the chemical WD-40. 

 

Section 2: Is one of the most important sections of the SDS. This section contains a summary of the hazards 

using the GHS pictograms, hazard statements, and precautionary statements.  
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Section 4: Provides information on first-aid measures to be taken if exposed.  

 

 

 

 

 

Section 7: Provides information about safe handling and storage, including incompatibles. 



West Chester University Environmental Health and Safety   08/2022 

 

Section 8: Provides information about controlling exposures. 

 
 

Contact EHS- for more information and training on Hazard Communication  (x3333) 

 


