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FOUR PRINCIPLES OF 
OPERATIONAL CONTROL 

The general objective in the control of hazards 
relating to chemicals in the workplace is to 
eliminate or reduce to the lowest possible level the 
hazardous chemicals that can come into contact 
with the worker or the environment, or that can 
produce a fire or an explosion. 

 

To achieve this, a four-point strategy of operational 
control is used to prevent or reduce the possibility 
of exposure to chemicals, and thus decrease the 
risk of accidents, and fires and explosions due to 
chemicals. 

Ideally, the best method of preventing diseases and 
injuries, and fires and explosions caused by 
chemicals would be to provide a working 
environment free from such chemicals. However, 
this is not always feasible. 

Therefore, it is necessary to isolate the danger, 
increase ventilation or use personal protective 
equipment But first it is essential to identify the 
chemical hazard and the extent of its risk, and to 
examine the inventory, storage,  

 

 

 

process of transfer and handling, and the 
actual use of the chemical and its disposal. In 
dealing with each specific hazard, the 
following four points should be considered as 
a prevention strategy 

Four principles of operational control 

Eliminate the hazard: Eliminate the 

dangerous substance or process or replace it 

by a less dangerous one. 

Put distance or shielding between the 

substance and the worker: Prevent the 

dangers associated with the chemical from 

reaching the worker, 

Ventilation: Provide general and local 

ventilation to remove or reduce the 

concentration of airborne contaminants such 

as fumes, gases, vapours and mists. 

Protect the worker: Provide personal 

protection to the worker to prevent physical 

contact with the chemical. These principles 

are discussed in detail below. 

Elimination or substitution 

The most efficient way to reduce chemical 
hazards is to avoid using toxic substances or 
substances that pose a risk of fire or 
explosion. The selection of the chemical 
substance should be made at the design and 
planning stage of the process. 

For existing processes, the substitution 
method should be used wherever hazardous 
substances or processes may be replaced 
with others that are less hazardous. 
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EXAMPLES OF SUBSTITUTING FOR 
TOXIC SUBSTANCES ARE: 

• Using water-based paint or glues instead of 
those with an organic solvent base,(figure 21); 

• Using water-detergent solutions instead of 
solvents; 

• Using trichloromethane as a degreasing 
agent instead of trichloroethylene; and 

• Using chemicals with higher rather than lower 
flashpoints. 

 

 

Examples of process substitution are: 

• Replacing spray painting with electrostatic or 
dip painting; 

• Replacing manual batch charging with 
continuous mechanical hopper charging; 
and 

• Replacing dry abrasive blasting with wet 
blasting. 

Remember: Try to reduce the risk by eliminating 
the chemical hazard or replacing the chemical with 
a less hazardous one. 

The choice of alternative substances may be 
limited, especially where the use of that particular 
substance is unavoidable if the technical and 
economic requirements are to be met.  

 

 

 

It is always useful to look for alternative 
substances by learning from experiences in 
similar circumstances 

Discussion questions: 

1. Are there chemicals in your enterprise 
which you think could be replaced by 
less dangerous ones? 

2. Which organizations or agencies do 
you think can help you obtain 
information about possible substitutes 
for hazardous chemicals? 

Putting distance or shielding between the 
substance and the worker 

This method involves enclosing processing 
equipment in order to restrict the spread of air 
contaminants to the workplace environment 
and isolating sources of heat from open 
flames or fuels. 

It is ideal for processes in which the worker 
has minimal chances of coming into contact 
with the chemical in question. 

Examples of this method are screening the 
whole machine, enclosing dust-producing 
transfer points of conveyors, or shielding 
abrasive blasting operation processes. 

Contact with hazardous chemicals can also 
be reduced by isolation, which entails moving 
the hazardous processes or operations to a 
remote location in the plant or constructing a 
barrier to separate them from other processes 
(figure 22). 
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Examples of isolation are abrasive blasting of huge 
structures in a remote area of the workplace, or 
separating a spray painting process from the . other 
processes of the plant by means of a barrier or wall. 

A similar isolating effect can be obtained by the safe 
storage of hazardous chemicals and by restricting 
the amounts of these chemicals in the workplace to 
that required in a day or a shift. 

Such restriction is useful if the process can be 
carried out by a very small number of workers and 
when control by other methods is difficult or 
impossible. 

The workers engaged in this process, however, 
should be given adequate personal protection. 

 

 

 

 

 

 

Ventilation 

In the case of airborne chemicals, ventilation 
is regarded as one of the best forms of control 
apart from substitution and enclosure. By 
means of adequate ventilation, we can trap 
contaminants released into the air from the 
process or operation and prevent them from 
entering the breathing zone of the worker. 

The trapped contaminants are conveyed by 
ducts to a collector (cyclone, filter house, 
scrubbers or electrostatic precipitators) where 
they are removed before the air is ,discharged 
into the outside environment. This is 
accomplished by a special exhaust system or 
by increasing the general ventilation. 

Figure 23 shows two methods of local 
ventilation. In the case of an exhaust 
ventilation system, hoods at the point where 
the air enters the system must be located as 
close as possible to the source of the 
contaminant, otherwise the draught induced 
by the system's fan will not be strong enough 
to capture the contaminant. 

In order to ensure the efficiency of an exhaust 
ventilation system, it is important to check its 
design by getting advice from a specialist or 
person trained in installing ventilation 
systems. 

The system should be regularly maintained to 
keep it operating efficiently. 

Exhaust ventilation systems have been used 
effectively to control toxic substances such as 
lead, asbestos and organic solvents. 
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General ventilation is also known as dilution 
ventilation. It works by diluting the air contaminants 
or the concentration of flammable vapours through 
pushing air to and from the workplace. 

This system uses natural air movement from open 
windows or doors, or from a mechanical air-moving 
device. The airflow should be taken into account in 
the design of a building (figure 24). 

Because it tends to disperse the contaminants 
instead of removing them, this system is 
recommended only for substances with low toxicity, 
non-corrosive and used in small quantities. 

 
 

Discussion question: 

• What kinds of local ventilation are used in your 
workplace? 

• Are they effective? 

 

 

 

 

Personal protective equipment 

If it is not possible to reduce chemical hazards 
to an acceptable level, workers must be 
protected by using personal protective 
equipment. This equipment forms a barrier 
between the toxic chemical and the route of 
entry and does nothing to reduce or eliminate 
the hazard. 

Failure of the equipment therefore means 
immediate exposure to the hazard. Thus, 
personal protective equipment should not be 
regarded as a primary means to control 
hazards but rather as a supplement to other 
types of control measure. With the risks of fire 
and explosion there are no sure ways to 
provide equipment to protect the workers. 

RESPIRATORS 

Respirators, which cover the mouth and nose 
of the worker, prevent the entry of chemicals 
into the body by inhalation. 

The use of respirators should be confined 
to situations: 

• Where interim control measures are 
necessary before engineering controls 
are installed; 

• Where engineering controls are not 
practicable; 

• To supplement engineering controls in 
reducing exposure during maintenance 
and repair; 

• During emergencies. 
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Respirators should be selected according to 
the following criteria: 

• The identification of the contaminant or 
contaminants; 

• The maximum possible concentration of 
contaminants in the workplace; 

• The acceptability to the worker in terms of 
comfort; 

• Compatibility with the nature of the job and 
the elimination of risks to health; 

• A proper fit to the face of the user in order to 
prevent leakage. 

They can be divided into two types: airpurifying and 
air-supply respirators. 

Air-purifying respirators clean the air by filtering or 
absorbing contaminants before they enter the 
respiratory system. 

The cleaning devices are made of filters for 
removing dust from the air (figure 25), or chemical 
cartridges or canisters for absorbing gases, fumes, 
vapours, and mists (figure 26). 

These respirators come in the form of half-face 
(covering the mouth, nose and chin) or full-face 
masks (covering the face including the eyes). 

There are no filter-type or cartridge-type respirators 
which can protect the worker from all hazardous 
chemicals. 

 

 

 

 

 

 

 

 

 

 

The types of filter and of cartridge of canister 
differ according to types of dust or of gaseous 
contaminants. It is essential to obtain advice 
on the proper type of respirator for a given 
hazard from the supplier of the respirator. 

Air-supply respirators provide a continuous 
supply of uncontaminated air and offer the 
highest level of respiratory protection. Air can 
be pumped either from a remote source 
(connected by a highpressure hose) or from a 
portable supply (such as from a cylinder or a 
tank c6 containing compressed or liquid air or 
oxygen). 

This portable type, illustrated in figure 27, is 
known as self-contained breathing apparatus 
(SCBA). The mask of airsupply breathing 
apparatus is designed to cover the whole 
face. 

To ensure effective use, workers must be 
trained and educated in the proper use, care 
and maintenance of respirators (figure 28). 
Wearing a properly maintained respirator can  
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be more dangerous than not wearing one at all. 

In this situation the workers think that they are 
protected while in reality they are not. 

 

OTHER PERSONAL PROTECTIVE EQUIPMENT 

Protecting the eyes and skin from chemical 
splashes and exposure to dusts, vapours, mists 
and fumes may require appropriate protective 
equipment. 

Examples of eye and face protection include safety 
glasses, safety goggles (figure 29) and face shields 
used to protect against corrosive liquids, solids and 
vapours, and other foreign bodies (figure 30). 

 

 

 

 

To protect the skin, protective clothing such as 
gloves, aprons, boots and coveralls, made 
from impervious materials, should be 
provided to eliminate prolonged or repeated 
contact with solvents or other provided to 
eliminate prolonged or repeated contact with 
solvents or other chemicals. 

A wide range of materials is used to make 
these protective devices, and proper selection 
is essential. For example, cotton and leather 
gloves are suitable for protecting hands from 
dust, while rubber gloves are suitable for 
protection against corrosive substances 
(figure 3 1). 

The main consideration is that these materials 
offer resistance to chemicals. Suppliers of 
protective equipment should be able to give 
advice in this respect. 

 

Protective creams and lotions are also 
available for protecting the skin. Their 
effectiveness varies, but if properly selected 
and applied they can be very useful. 

There is no all-purpose cream; some are 
made to protect against organic solvents 
while others are designed for water-soluble 
substances. 
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Discussion questions: 

1. Under what circumstances in your workplace 
is personal protective equipment used? 
2. Outline the training necessary for the safe 
selection, use and maintenance of respirators. 

Remember:  
Personal protective equipment should be 
appropriate to the hazard and great care should be 
taken to fit the equipment to the worker. 

PERSONAL HYGIENE 

Personal hygiene aims to keep the body clean and 
not allow anything harmful to remain on it for long 
periods as it can be absorbed through the skin. It is 
equally important to avoid inhaling or ingesting 
small, even minute, quantities of chemicals 
because of their harmful effects on health. 

The basic rules of personal hygiene in using 
chemicals at work are as follows: 

• Avoid exposure to chemicals& by following 
safe practices and using protective clothing 
and equipment as described above; 

• Thoroughly wash exposed parts of the body 
after work, before eating, drinking or 
smoking, and after using the lavatory (figure 
32); 

 

 

 

 

• Examine the body regularly to ensure 
that the skin is clean and healthy; 

• Provide a protective dressing to any part 
of the body where there are cuts or 
sores; 

• Avoid self-contamination at all times, 
particularly when decontaminating or 
removing protective clothing; 

• Do not carry contaminated items such as 
dirty rags or tools in the pockets of 
personal clothing; 

• Remove and wash separately any 
contaminated item of personal 
protective clothing daily (figure 33); 

 

• Keep fingernails clean and short; 

• Avoid working with any product which 
causes an allergic response such as a 
skin rash. 

 
There are other hygienic measures to be 
observed: 
 

• Even if the product label does not 
recommend wearing protective clothing, 
remember to cover as much of the body as 
possible, e.g. A long-sleeved shirt; 

• As protective clothing is uncomfortable to 
wear and work in, seek advice about 
chemicals that do not require the use of 
protective clothing. Read the label before 
purchasing and ask the supplier. 

FONTE: International Labour Office – GENEVA 

(Abu Bakar Che Man and David Gold) 


