
ISSN: 2455-3794 

 

 

Contents lists available at http://www.albertscience.com       

ASIO Journal of Engineering & Technological Perspective Research (ASIO-JETPR) 
 

Volume 1, Issue 1, 2015, 24-28 
 

 

dids no.: 01.2016-19818151, dids Link:   http://dids.info/didslink/01.2016-31517416/ 
 

P
ag

e
2

4
 

A REVIEW ON UNDERSTANDING OF CHEMICAL HAZARDS, RISKS ASSESSMENTS 
AND ITS SAFEGUARDS 

A. Gupta 

Bhagvant University, Ajmer, Rajasthan, India 

ARTICLE INFO 
 

ABSTRACT 
 

Short Review Article History 
 

Received: 12 August, 2015 
Accepted: 25 October, 2015 

Corresponding Author: 

A. Gupta  
 

Research Scholar, Bhagvant 

University, Ajmer, Rajasthan, 

India 

Email: anilpharma2001@gmail.com 

 Chemical hazards are often associated with Major Hazard Facilities and chemical 
transport; they are ubiquitous in workplaces and so are within the scope of 
practice of all organizations. The modern approach to chemical hazard control 
encompasses both the reactivity and toxicity of chemicals. Because the 
management of the transport, storage and handling of bulk chemicals or 
explosives is generally outside the scope of the professional role, this article 
focuses primarily on the toxicity of chemicals and its safety guards. However, the 
principles discussed also apply to chemical reactivity. This article includes a 
brief review of the history of chemical hazard management and considers the 
extent of the problems posed by chemical hazards. In addressing the knowledge 
required to understand chemical hazards and control measures, the article 
distinguishes between acute and chronic exposures, discusses chemical 
classification systems, and applies a risk-management framework to consider 
issues related to identification of chemical hazards, risk assessment and control. 
So, a SDS is an important tool for eliminating or minimizing the risks associated 
with the use of hazardous chemicals in workplaces. 
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INTRODUCTION 
While chemical hazards are often associated with Major 
Hazard Facilities and chemical transport, they are 
ubiquitous in workplaces and so are within the scope of 
practice of all professionals and organizations. The 
modern approach to chemical hazard control encompasses 
both the reactivity and toxicity of chemicals [1-2]. 
This article includes a brief review of the history of 
chemical hazard management and considers the extent of 
the problems posed by chemical hazards. In addressing the 
knowledge required to understand chemical hazards and 
control measures, the article distinguishes between acute 
and chronic exposures, discusses chemical classification 
systems, and applies a risk-management framework to 
consider issues related to identification of chemical 
hazards, risk assessment and control. After outlining the 
current legislative framework as it relates to hazardous 
chemicals, the article concludes with a discussion of the 
implications for practice. It is assumed that the generalist 
professional has sufficient knowledge of chemical states, 
structure and reactivity, and of the biological systems of 
the human body, to understand how chemical hazards 
behave and how they cause damage. The use of chemicals 
has increased dramatically due to the economic 
development in various sectors including industry, 
agriculture and transport. As a consequence, children are 
exposed to a large number of chemicals of both natural 
and man-made origin.  

Definitions 
A chemical is “any element, chemical compound, or 
mixture of elements and/or compounds:” 
Element – the simplest form of matter that cannot be 
broken down further by chemical means.  
· Chemical compound – a substance consisting of two or 

more elements combined or bonded together so that its 
constituent elements are always present in the same 
proportions. 

· Mixture – any combination of two or more chemicals if 
the combination is not, in whole or in part, the result of a 
chemical reaction. 

The term hazardous material has a broader definition, and 
is used by emergency agencies to refer to materials that 
are to be treated as hazardous. The more recent term, 
hazardous chemical refers to substances that fall into the 
internationally agreed Globally Harmonized System of 
Classification and Labeling of Chemicals (GHS) for health 
effects, physicochemical properties or environmental 
impacts, or otherwise meet the criteria for inclusion on the 
list of hazardous chemicals. Applying the energy-based 
classification of hazards, chemical hazards may be defined 
as those where the potentially hazardous energy is 
released through disruption of the molecular bonding as a 
result of chemical reaction (usually a reactive chemical 
hazard) [1-3]. 
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Chemicals may have immediate, acute effects, as well as 
chronic effects, often resulting from long-term exposures. 
About 47 000 persons die every year as a result of such 
poisoning. Many of these poisonings occur in children and 
adolescents, are unintentional (“accidental”), and can be 
prevented if chemicals were appropriately stored and 
handled. Chronic, low-level exposure to various chemicals 
may result in a number of adverse outcomes, including 
damage to the nervous and immune systems, impairment 
of reproductive function and development, cancer, and 
organ-specific damage. In contrast, toxic chemicals are 

defined based on their effect; for example, the National 
Transport Commission defined toxic chemicals as 
“substances liable either to cause death or serious injury 
or to harm human health if swallowed or inhaled or by 
skin contact”. For the purposes of this article, hazardous 
chemicals include industrial chemicals, pesticides, 
agricultural chemicals, pharmaceuticals, cosmetics and 
food-related chemicals that may be present in the 
workplace and “that have an adverse effect on a worker’s 
health as a result of direct contact with or exposure to the 
chemical” [2-4]. 

 

 

Figure 1: Flow charts of chemical hazards and its safety control in professionals 
 
Chemical safety (reactivity issues) 
Initially in the United Kingdom in the 19th century, military 
and industrial applications of chemicals led to the 
development of a chemical manufacturing sector. Because 
the storage, transport and handling of certain bulk 
chemicals were problematic, legislative control of 
dangerous goods evolved [1-3]. 

Chemical hygiene (toxicity issues) 
Through the ages people have been interested in toxic 
chemicals, primarily as medicines or as poisoning agents, 
but occasionally as issues of occupation. In the early 
1500s, Swiss physician Philippus Paracelsus documented 
that specific chemicals were responsible for toxicity of 
poisons and that the human body’s reaction to those 

chemicals was dose dependent, and encouraged the use of 
experimental animals to study the toxic effects of 
chemicals [1-3]. 

Understanding chemical hazards and risks 
To fully comprehend chemical hazards and risks in the 
workplace (figure 1), a generalist OHS professional 
requires knowledge of the toxic and physicochemical 
attributes of the chemical (the hazard), paired with an 
understanding of the potential for worker exposure to the 
chemical or its impacts. This understanding must include 
factors related to acute and chronic exposure, chemical 
hazard classification systems, and chemical hazard 
identification, risk assessment and risk communication [2-
4]. 
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Figure 2: GHS pictograms 

Safety data sheet 
A Safety Data Sheet (SDS) [2-6], previously called a 
Material Safety Data Sheet (MSDS), is a document that 
provides information on the properties of hazardous 
chemicals and how they affect health and safety in the 
workplace. For example it includes information on the 
identity, health and physicochemical hazards, safe 
handling and storage, emergency procedures and disposal 
considerations. 
An SDS is an important tool for eliminating or minimizing 
the risks associated with the use of hazardous chemicals in 
workplaces. 

While SDSs should be the initial source of information on 
chemical hazards, they are not the only source and they 
have several limitations: 
 Repeated or long-term use of a chemical requires 

information on chronic health effects. Some SDSs may 
only provide data based on short-term animal studies 
or simply state that there is no information on long-
term effects. 

 The SDS is meant to describe the hazard for the 
product as a whole; however, if a chemical mixture is 

not tested, the SDS may only provide hazard 
information pertaining to selected ingredients. 

 Where there are a mixture of chemicals, most SDSs 
combine all the hazards from all components of the 
mixture; this may result in understating the risk if 
there are synergistic effects as a result of interaction 
between components. Similarly, the SDS will not 
address possible synergistic effects with other 
chemicals to which the worker may be exposed. 

 Because chemical suppliers may not be aware of all 
possible applications of their chemical(s), precautions 
for use cited in the SDS may not be appropriate for all 
situations. 

 
The SDS contains information on the identity of the 
product and any hazardous ingredients, potential health 
effects, toxicological properties, physical hazards, safe use, 
handling and storage, emergency procedures, and disposal 
requirements specific to the chemical. 
If the SDS for a hazardous chemical is not supplied, you 
must contact either the manufacturer, importer or supplier 
to obtain one before the chemical is used at the workplace. 
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Figure 3: Pictograms –a pictorial representation of the type of hazards that can be easily recognized at a glance 

What are hazardous chemicals? 
Under the WHS Regulations [2-6], a hazardous chemical is 
any substance, mixture or article that satisfies the criteria 
of one or more Globally Harmonised System of 
Classification and Labelling of Chemicals (GHS) hazard 
classes, including a classification in Schedule 6 of the WHS 
Regulations.  
However, some hazard classes and categories of the GHS 
are excluded by the WHS Regulations. See Appendix A for 
the definition of ‘hazardous chemical’ and other terms 
used in this Code.  
Most substances and mixtures that are dangerous goods 
under the ADG Code are hazardous chemicals, except those 
that have only radioactive hazards (class 7 dangerous 
goods), infectious substances (division 6.2) and most class 
9 (miscellaneous) dangerous goods.  
A comparison of dangerous goods classifications under the 
ADG code with those under the GHS is provided in 
Appendix B.  
In relation to chemicals, a hazard is a set of inherent 
properties of the substance, mixture, article or process 
that may cause adverse effects to organisms or the 
environment. There are two broad types of hazards 
associated with hazardous chemicals which may present 
an immediate or long term injury or illness to people.  
These are:  

Health hazards   
These are properties of a chemical that have the potential 
to cause adverse health effects. Exposure usually occurs 
through inhalation, skin contact or ingestion. Adverse 
health effects can be acute (short term) or chronic (long 
term). Typical acute health effects include headaches, 
nausea or vomiting and skin corrosion, while chronic 

health effects include asthma, dermatitis, nerve damage or 
cancer.  
Physicochemical hazards 
These are physical or chemical properties of the substance, 
mixture or article that pose risks to workers other than 
health risks, as they do not occur as a consequence of the 
biological interaction of the chemical with people. They 
arise through inappropriate handling or use and can often 
result in injury to people and/or damage to property as a 
result of the intrinsic physical hazard. Examples of 
physicochemical hazards include flammable, corrosive, 
explosive, chemically reactive and oxidising chemicals 
(figures 2 & 3) .  
 
Risk assessment 
In its most simplistic application, chemical risk assessment 
[4-8] involves knowledge of how much of a particular 
substance constitutes a hazard and whether there is 
potential for worker exposure to that chemical to exceed 
the acceptable level. Where there is evidence of worker 
exposure to a hazardous chemical or release of such a 
chemical into the atmosphere and the controls are known, 
the OHS professional may go straight to controlling the 
exposure. However, there are situations when this 
simplistic approach is not appropriate. Chemical risk 
assessment is about more than assigning a rating, as in 
severity and likelihood tables, or comparing a measured 
exposure level with an exposure standard. 
A risk assessment is not mandatory for hazardous 
chemicals under the WHS Regulations, though it is 
required for specific situations, for example when working 
with asbestos. However, in many circumstances it will be 
the best way to determine the measures that should be 
implemented to control risks.  
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It will help to: 

· identify which workers are at risk of exposure 
· determine what sources and processes are 

causing that risk 
· identify if and what kind of control measures 

should be implemented 
· check the effectiveness of existing control 

measures. 

Where the hazards and associated risks are well-known 
and have well established and accepted control measures, 
it may not be necessary to undertake a risk assessment, for 
example, where there are a small number of chemicals in a 
workplace and the hazards and risks are well understood. 
Workplace environment 
A range of factors in the workplace environment may 
impact on exposure to a chemical. 
 
These factors may vary with the season, maintenance 
periods or other activities in the area, and may include: 

· Environmental conditions such as temperature, 
sunlight and humidity 

· Sources of ignition 
· Potential interaction with nearby processes or 

incompatible chemicals. 

A person conducting a business or undertaking must 
ensure that information, training and instruction provided 
to a worker is suitable and adequate having regard to: 

· the nature of the work carried out by the worker 
· the nature of the risks associated with the work at 

the time the information, training or instruction is 
provided, and 

· the control measures implemented. 
 
The person conducting a business or undertaking must 
also provide any supervision necessary to protect workers 
from health and safety risks arising from the work at the 
workplace, if the worker: 

· uses, handles, generates or stores a hazardous 
chemical 

· operates, tests, maintains, repairs or 
decommissions a storage or handling system for a 
hazardous chemical, or 

· is likely to be exposed to a hazardous chemical.  
 

Safeguards for particularly hazardous substances 
In the chemical hygiene plan [6-8], employers must 
consider including additional protective measures for 

work involving select carcinogens, reproductive toxins, 
and substances with a high degree of acute toxicity. See the 
laboratory standard for definitions. Examples of additional 
protective measures include: 

• Establish a designated work area with appropriate 
signs warning of hazards associated with the substance. 
• Requirements to use a fume hood or equivalent 
containment device. 
• Procedures for decontaminating the designated area. 
• Procedures for the safe handling and removal of 
contaminated waste. 

 

CONCLUSIONS 
The risk of harm or damage from chemical exposure is 
multi-factorial, and is a function of the chemical state, the 
route of exposure, the dose-response relationship, and the 
extent of exposure, the nature of the task or activity 
involving the chemical, the workplace environment and 
the individual worker. The sources of information for 
hazard identification discussed above (i.e. labels, SDS and 
hazardous chemical databases) also provide information 
for risk assessment. However, caution and some 
underpinning knowledge are required when applying 
information from such sources for risk assessment. 
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