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Chemical risk management in industry

CHEMICAL RISK MANAGEMENT IN INDUSTRY

Introduction:

Chemical substances are used in almost every industrial workplace. Use, storage, transport
and disposal of chemicals and chemical waste are sources of risk to the health of workers
and the environment. For the majority of chemicals used in the workplace, little or nothing
is known about their possible immediate or long-term health effects. Yet workers continue
to be required to work with potentially toxic (poisonous) substances. The owner of the facility
is responsible of taking necessary actions to identify the risks and to minimize them as much
as possible. Personal protective devices are to be used only if exposure to chemicals can not
be avoided by any other means.

The following checklist can be used as guidance to identify chemical risks
at the plant level:

- What chemicals are used and in what conditions?

- What are chemicals” harmful properties?

- Where and when can these properties entail risks?

- What can happen if something goes wrong? Contingency planning?
- Are protective measures needed?

- Measures eliminating or reducing the risks,

- Maintenance program,

- Handling and safety instructions,

- Information, exercises and control.
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Routes of Entry/ Health Effects:

Chemicals can enter the body (routes of entry) by inhalation through the lungs; absorption
through the skin; and ingestion through the mouth. Once toxic chemicals get into the body,
they can cause a variety of harmful effects, including immediate (acute) effects or long-term
(chronic) effects. Toxic chemicals can also produce local and systemic effects, depending on
the nature of the chemical and the route of exposure.

What kinds of effects can a toxic chemical have?

Factors determining the type of harmful effect of chemicals: (1) chemical composition of the
hazardous substance; (2) physical form of the chemical; (3) route of entry by which the
chemical gets into the body; (4) particular tissues and organs in which the chemical collects
or localizes; (5) frequency, concentration, and length of exposure; and (6) the worker's
individual response to the chemical. Table 1 shows some of the types of toxic effects that
certain industrial chemicals can cause.

The following figures (1&2) help to explain how chemicals can enter the body and the effects they can
have once they are in the body. Figure 1 shows the different routes of entry by which chemicals can
enter the body. Figure 2 shows the different organs and tissues that can be affected by certain toxic
industrial chemicals.
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Fig. (2) Organs and tissues that may be affected by particular toxic industrial chemicals

Source: The electonic version of “ Your Body at Work” from the series of  Your Health and Safety at Work; A Collection
of modules”, Issued & Published by ILO; Geneva (1999).
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Table (1): Types of toxic effects caused by industrial chemicals

Toxic Part of L fs el
property body 0 Effect Example
affected appearance

Irritant Any, but A few Inflammation, burns and Ammonia, sulphuric

or corrosive | usually minutes blisters of exposed area. acid, nitrogen oxides,

(Xior C) the eyes, to several | Frequently healed after acute caustic soda
lungs and skin | days exposure. Chronic exposure may

lead to permanent damage.

Irritant Generally Years Gradual cumulative loss of Bauxite dust, asbestos,

or corrosive | lungs lung function leading to bagasse

(Xior C) disability and death if there

is chronic exposure.

Fibrogenic | Any, but Days In lungs may lead to chronic | Toluene Di-Isocyanate

(Xn) frequently to years asthma-like disease and (TDI), amine hardeners
lungs and skin permanent disability. In skin | for epoxy resins.

may produce industrial
dermatitis.

Dermatitis | Skin Days Inflamed, peeling skin Strong acids, alkalis,

(Xn) to years rashes. May result from detergents, carbon

chronic exposure to irritants, tetrachloride,
allergenic agents, solvents trichloroethylene.
or detergents.

Carcinogeni¢ Any organs, 10 to 40 Cancer in affected organ 2-Naphthylamine,
but frequently | years or tissue. Ultimately certain tars and oils,
skin, lungs, this may cause premature benzidine, asbestos
bladder death.

Poisonous | Any organs A few Death of cells in vital Carbon tetrachloride,

(T, T+) but frequently | minutes organs with eventual mercury, cadmium,
liver, brain, to many failure of organ to carry carbon monoxide,
kidney years out important biological hydrogen cyanide.

functions. Ultimately can

cause death.
Asphyxiants| Lungs Minutes Gases replace normal Acetylene, carbon dioxide
(Xn) oxygen content of air
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Exposure Limits

The worksite must be prepared so as to ensure safety in exposure to chemicals which can
cause ill-health. Approximately 600 chemicals' limit values are defined (Occupational
exposure limit values). When the concentration is lower than the limit value, the worker is
thus protected from ill health, even in long term exposures.

Measurement/air monitoring of contaminant level can be carried out by different methods,
some methods can directly read the results at the workplace. Some monitors are equipped
with an alarm system when a certain exposure level is exceeded. Many methods, however,
have a separate sampling and analysis stage. When using these methods results are obtained
later from laboratory. Certain instruments, such as filters or adsorbent tubes, are normally
needed for sampling. When passive, diffusive samplers are used, sampling pumps are not
needed. The detector tube system (e.g. Draeger) is another cheap means for measurement
of air impurities. When workplaces/companies have no personnel or instruments for the
measurements they can be ordered from specialized institutes like NIOSH, etc. Workers
exposure can also be assessed by biological monitoring. This means determination of a
contaminant or its metabolite level from workers urine, blood or other tissue. This method
is especially suited for chemicals with long half-life in human body. Biological monitoring
takes into account all exposure routes (inhalation, dermal, ingestion). Metabolism of a
contaminant must be known to interpret the results.

Transportation and storage of chemicals:

An accident occurring during the transport or storage of dangerous goods can lead to
catastrophic consequences. Laws and recommendations have been established to protect the
society and the environment; hence they must be effective and followed to avoid unnecessary
risks. The hazardous properties of products or chemicals should be clearly stated so that
people at all stages of the transport chain are fully aware of them.
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Auditing Checklists:

\4

Do you have any hazardous/ dangerous
Chemicals?

\/

YES

Do you have adequate knowledge
of the Chemicals?

\4

YES

Determine the chemical hazards
of importance in your handling

l

NO

Do not
Know

Are your emergency measures sufficient
compared with hazards?

\ 4

YES

Do not
Know

EXPERIENCES, NEW INFORMATION

Is the handling arranged to prevent the risks?

Do not

\ 4

YES

Know

Give information on risks and
routines

\4

Give accurate handling and safety instructions
Make sure that they are followed

Think once again !

Checklist: KNOWLEDGE

- List of chemicals used in the
plant

- Safety data sheets

- Further information from the
suppliers, trade organizations
or handbooks

- Stipulations in certain legislation;
Permits, measurements, education

Checklist:

EMERGENCY MEASURES

- Eyewash, safety showers

- Absorption material at spill

- Personal protective equipment
for accidents or discharges

- Routines for alarm

- Fire extinguisher

- Life-saving; first aid

- Evacuation plan

- Training

Checklist: HANDLING

- Safe working method

- Equipment

- Working premises

- Good order

- Washing facilities

- Ventilation

- Personal protective equipment

- Routines for waste; labeling,
containers, collection, storage,
transportation, treatment
and disposal.

- Storage; Packages, stores

Checklist: INFORMATION

- Risks at different working
operations

- Risks at accidents

- Labeling; Routines, signs

- Emergency measures
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Sources of Information
Health and safety information on chemical substances is public, so you have the right to
ask for the facts! These sources of information are looked at in further details below:

- Chemical manufacturer, supplier or employer,

- Material Safety Data Sheets (MSDS), Hazards’ Data Sheets, Labels,

- International Labor Organization,

- World Health Organization,

- Ministry of Manpower, Ministry of State for Environmental Affairs, Trade unions,
- Local libraries, Databases, reference books,

- Local colleges, universities,

- Training programs, etc.

However, the following is a short list of some available sources of information:

- http:/ /www.ilo.org/ public/english / protection / safework / chemsfty / index.htm
- http:/ / www.who.int/pcs/

- http:/ / www.who.int/dsa/cat98/zehc.htm

- http:/ / www.iarc.fr/

- http:/ /monographs.iarc.fr/

- http:/ / www.acgih.org/home.htm

- http:/ /www.aiha.org/

- http:/ / chemfinder.cambridgesoft.com/

- http:/ / toxnet.nlm.nih.gov/

- Egyptian Hazardous Substances Information and Management System (EHSIMS):
eeaa@idsc.gov.eg
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EPAP HOSTS TRAINING MODULE ON
CHEMICAL SAFETY

EPAP organized a 5 days condensed training module
on “Chemical Safety” in cooperation with the Industrial
Safety Institute and Ecoconserv consultant during
October- November 2002 at the Workers’ University.

The attendees included safety officers from several
industrial establishments where different chemicals
are handled in various ways and considered as a major
problem. The training sessions described how to
identify and evaluate chemicals and their risks in
various industries, locating the chemical generating
processes, and applying prevention and control
measures. The sessions also covered selection of
measuring (and monitoring) procedures and
equipment, as well as auditing a facility handling
chemicals. The environmental and Occupational &
Safety Health (OSH) management systems were
discussed during the sessions. The participants visited
a number of facilities handling chemicals and
accompanied by skilled instructors.

The Finnish experience assisted in planning and
Freparation for the training program which was
inanced by the Finnish Government.

For any similar training please contact:

Institute of Industrial Safety:

16 Road 26 July

Down Town, Cairo

Tel.: +(202) 3935201  Fax: +(202) 3923429

For any further information please contact:
Egyptian Pollution Abatement Project (EPAP):
30 Misr Helwan Road, Maadi, Cairo, Egypt 11728.
Tel: + (202) 525 6442/ 525 6452

Extensions: 8601 — 8602

Fax: + (202) 525 6490/ 526 1421

E-mail: epap@ link.net
www.eeaa.gov.eg/epap/epap.htm
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- http:/ /www.ilo.org/ public/english / protection / safework / chemsfty / index.htm
- http:/ / www.who.int/pcs/

- http:/ /www.who.int/dsa/cat98/zehc.htm

- http:/ / www.iarc.fr/

- http:/ /monographs.iarc.fr/

- http:/ /www.acgih.org /home. htm

- http:/ /www.aiha.org/

- http:/ / chemfinder.cambridgesoft.com/

- http:/ / toxnet.nlm.nih.gov/

- System (EHSIMS):

eeaa@idsc.gov.eg - Egyptian Hazardous Substances Information and Management
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