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FOREWORD 

This Code of Practice on how to manage the risks of hazardous chemicals in the workplace is an approved code of practice under section 274 of the Work Health and Safety Act (the WHS Act). 
An approved code of practice is a practical guide to achieving the standards of health, safety and welfare required under the WHS Act and the Work Health and Safety Regulations (the WHS Regulations). 
A code of practice applies to anyone who has a duty of care in the circumstances described in the code. In most cases, following an approved code of practice would achieve compliance with the health and safety duties in the WHS Act, in relation to the subject matter of the code. Like regulations, codes of practice deal with particular issues and do not cover all hazards or risks which may arise. The health and safety duties require duty holders to consider all risks associated with work, not only those for which regulations and codes of practice exist. 
Codes of practice are admissible in court proceedings under the WHS Act and Regulations. Courts may regard a code of practice as evidence of what is known about a hazard, risk or control and may rely on the code in determining what is reasonably practicable in the circumstances to which the code relates. 
Compliance with the WHS Act and Regulations may be achieved by following another method, such as a technical or an industry standard, if it provides an equivalent or higher standard of work health and safety than the code. 
An inspector may refer to an approved code of practice when issuing an improvement or prohibition notice. 
This Code of Practice has been developed by Safe Work Australia as a model code of practice under the Council of Australian Governments’ Inter-Governmental Agreement for Regulatory and Operational Reform in Occupational Health and Safety for adoption by the Commonwealth, state and territory governments. 
A draft of this Code of Practice was released for public consultation on 26 September 2011and was endorsed by the Workplace Relations Ministers’ Council on [to be completed]. 

SCOPE AND APPLICATION 

This Code provides practical guidance for persons conducting a business or undertaking on how to manage health and safety risks in relation to hazardous chemicals. 

This Code applies to substances, mixtures and articles used, handled or stored at the workplace which are defined as hazardous chemicals under the WHS Regulations. It does not apply to the transport of dangerous goods. This Code also applies to the generation of hazardous chemicals from work processes, for example toxic fumes released during welding. It also applies to chemicals which may not normally be hazardous chemicals, but may give rise to hazards in some circumstances, for example asphyxiation hazards. 

If you manufacture, import or supply hazardous chemicals that are used, or are likely to be used, in workplaces you should refer to the Codes of Practice for: 
• Preparation of Safety Data Sheets for Hazardous Chemicals 
• Labelling of Workplace Hazardous Chemicals 


If you use, handle or store hazardous chemicals listed in Schedule 14 of the WHS Regulations you should also refer to the Health Monitoring Guide [under development]. For asbestos containing materials you should refer to the Codes of Practice on: 
• How to Manage and Control Asbestos in the Workplace 
• How to Safely Remove Asbestos. 

Implementation of the GHS 

The WHS Regulations implement a new system of chemical hazard classification, labelling and safety data sheet requirements based on the United Nations’ Globally Harmonised System of Classification and Labelling of Chemicals (the GHS). Transition to this new system will occur over a 5 year period from 1 January 2012 until 31 December 2016. This Code refers to hazard classes and categories under the GHS. 

Prohibited and restricted hazardous chemicals. 

The WHS Regulations prohibit or restrict the use, storage or handling of certain hazardous chemicals in some situations. For example, substances containing arsenic must not be used in spray painting or abrasive blasting, while the carcinogen 4-nitrodiphenyl is prohibited from all uses. However, certain chemicals can be used, handled or stored in the workplace after receiving approval from a regulator. 


How to use this code of practice 

In providing guidance, the word ‘should’ is used in this Code to indicate a recommended course of action, while ‘may’ is used to indicate an optional course of action. 

This Code also includes various references to provisions of the WHS Act and Regulations which set out the legal requirements. These references are not exhaustive. The words ‘must’, ‘requires’ or ‘mandatory’ indicate that a legal requirement exists and must be complied with. 



1. INTRODUCTION 


1.1 Who has health and safety duties in relation to hazardous chemicals? 


A PERSON CONDUCTING A BUSINESS OR UNDERTAKING HAS THE PRIMARY DUTY UNDER THE WHS ACT TO ENSURE, SO FAR AS IS REASONABLY PRACTICABLE, THAT WORKERS AND OTHER PERSONS ARE NOT EXPOSED TO HEALTH AND SAFETY RISKS ARISING FROM THE BUSINESS OR UNDERTAKING. THIS DUTY INCLUDES THE SAFE USE, HANDLING AND STORAGE OF SUBSTANCES. 

There are more specific requirements relating to hazardous chemicals under the WHS Regulations, including that a person conducting a business or undertaking must: 

|manage risks to health and safety associated with using, handling, generating and storing of hazardous chemicals at a workplace | 
|review and if necessary revise control measures | 
|obtain the current Safety Data Sheet (SDS) from the manufacturer, importer or supplier of the chemical when or before it is first | 
|supplied for use at the workplace, or as soon as practicable after the hazardous chemical is first supplied to the workplace but | 
|before the hazardous chemical is used at the workplace | 
|ensure the SDS is readily accessible to a worker who is involved in using, handling or storing the hazardous chemical at the workplace| 
|and an emergency service worker, or anyone else, who is likely to be exposed to the hazardous chemical at the workplace | 
|ensure that a hazardous chemical is correctly labelled in accordance with the GHS and it complies with Part 3 of Schedule 9 of the WHS| 
|Regulations | 
|identify any risk of a physical or chemical reaction in relation to a hazardous chemical used, handled, generated or stored at a | 
|workplace | 
|ensure that, when storing flammable or combustible materials at the workplace, they are kept at the lowest practicable quantity | 
|if there is a possibility of fire or explosion in a hazardous area being caused by an ignition source, ensure that the ignition source| 
|is not introduced into the area (from outside or within the space) | 
|ensure that the workplace is provided with fire protection, fire fighting equipment and emergency equipment that is designed and built| 
|for the types of hazardous chemicals used, handled and stored at the workplace, and the conditions under which they are used, handled,| 
|generated or stored | 
|prepare an emergency plan if the quantity of a class of hazardous chemical used, handled, stored or generated at a workplace exceeds | 
|the manifest quantity for that hazardous chemical, including providing a copy of the emergency plan to primary emergency services | 
|organisation | 
|ensure that no-one at the workplace is exposed to a substance or mixture in an airborne concentration that exceeds the exposure | 
|standard for the substance or mixture | 
|ensure, so far as is reasonably practicable, that if there is a risk from a spill or leak of a hazardous chemical, a spill containment| 
|system is provided and is provided in each part of the workplace where the hazardous chemical is used, handled, generated or stored | 
|provide any supervision to a worker that is necessary to protect the worker from risks arising from the work at the workplace if the | 
|worker uses, handles, generates or stores a hazardous chemical or operates, tests, maintains, repairs, or decommissions a storage or | 
|handling system for a hazardous chemical | 


Manufacturers, importers and suppliers of hazardous chemicals have specific duties under the WHS regulations relating to the determination and classification of hazardous chemicals, correct labelling and the preparation and provision of safety data sheets. 

Officers, such as company directors, have a duty to exercise due diligence to ensure that the business or undertaking complies with the WHS Act and Regulations. This includes taking reasonable steps to ensure that the business or undertaking has and uses appropriate resources and processes to eliminate or minimise risks that arise from hazardous chemicals at the workplace. 

Workers have a duty to take reasonable care for their own health and safety and not adversely affect the health and safety of other persons. Workers must comply with any reasonable instruction and cooperate with any reasonable policy or procedure relating to the use, handling and storage of hazardous chemicals at the workplace. 

1.2 The meaning of key terms 


DANGEROUS GOODS MEAN DANGEROUS GOODS UNDER THE ADG CODE. MOST DANGEROUS GOODS ARE HAZARDOUS CHEMICALS. 

Dangerous goods describe certain substances, mixtures or articles that present a risk during transport, either through their physicochemical hazards, acute toxicity or hazards to the environment. These types of substances, mixtures or articles either meet the criteria of, or are listed in, the ADG Code. The classes and categories of hazardous chemicals that are dangerous goods are listed in Schedule 11 of the WHS Regulations and Appendix I of this code. 

Note: The WHS Regulations refer to hazard classes and categories in accordance with the GHS, rather than dangerous goods classes, categories and divisions. A comparison of dangerous goods classifications under the ADG code with those under the GHS is provided in Appendix B. 

Hazardous chemical means 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 7 of the WHS Regulations), but excludes a substance, mixture or article in the following hazard classes: 
• acute toxicity - oral - category 5 
• acute toxicity - dermal - category 5 
• acute toxicity - inhalation - category 5 
• skin corrosion/irritation - category 3 
• serious eye damage/eye irritation - category 2B 
• aspiration hazard - category 2 
• flammable gas - category 2 
• acute hazard to the aquatic environment – categories 1, 2 and 3 
• chronic hazard to the aquatic environment - categories 1, 2, 3 and 4, or 
• hazardous to the ozone layer. 

Most substances and mixtures that are dangerous goods under the Australian Code for the Transport of Dangerous Goods by Road or Rail (ADG) Code are hazardous chemicals. 

Note: The hazardous chemicals part of the WHS Regulations does not apply to some hazard classes and categories in the GHS and the ADG Code. For example, environmental hazards, class 6.2, class 7 and class 9 dangerous goods are excluded. 

Health hazards include chemicals that can make a person sick, ill or cause injury, as a result of direct contact with, or exposure to the chemical. Exposure usually occurs through inhalation, skin contact or ingestion. Adverse health effects can occur a short time after exposure – these are known as acute effects, or a long time after exposure – these are known as chronic effects. Typical acute health effects include symptoms like headaches, nausea or vomiting and skin corrosion, while chronic health effects include symptoms like asthma, dermatitis or cancer. 

Label means written, printed or graphical information elements concerning a hazardous chemical that is affixed to, printed on, or attached to the container of a hazardous chemical. 

Physicochemical hazards are those that result from the physical or chemical properties of the substance, mixture or article. These properties are normally associated with hazardous chemicals that are dangerous goods. Examples include flammable, corrosive, explosive, chemically reactive and oxidising chemicals. Chemicals with physicochemical hazards pose risks to workers and to property. 

Risks arising from chemicals with physicochemical hazards are often different from those of health hazards, as they generally do not occur as a result of interaction of the chemical with people. 

Safety Data Sheet (SDS) means a document that describes the identity, chemical and physical properties, health and environmental hazard information, uses, precautions for use, safe handling procedures and safe disposal procedures of a hazardous chemical. Schedule 7 of the WHS Regulations prescribes what information must be contained in a SDS. 

Further definitions and abbreviations used in this Code are listed in Appendix A. 

1.3 What is required to manage the risks of hazardous chemicals? 

IN ORDER TO MANAGE RISK UNDER THE WHS REGULATIONS, A DUTY HOLDER MUST: 

a) identify reasonably foreseeable hazards that could give rise to the risk 
b) eliminate the risk so far as is reasonably practicable 
c) if it is not reasonably practicable to eliminate the risk – minimise the risk so far as is reasonably practicable by implementing control measures in accordance with the hierarchy of risk control 
d) maintain the implemented control measure so that it remains effective, and 
e) review, and if necessary revise all risk control measures so as to maintain, so far as is reasonably practicable, a work environment that is without risks to health and safety. 

This Code provides guidance on how to manage the risks of hazardous chemicals by following a systematic process that involves: 
• identifying hazardous chemicals and processes which generate hazardous chemicals 
• if necessary, assessing the risks associated with these hazards 
• implementing and maintaining risk control measures, and 
• reviewing risk control measures. 

Where a small number of chemicals with known hazards are involved, risks may be able to be controlled without the need to undertake a risk assessment. If a risk assessment for hazardous chemicals is undertaken, the level of detail and complexity of the assessment will depend on individual circumstances. 


Chapter 3 of this Code provides guidance on how to do simple, generic and detailed risk assessments and when they may be appropriate. 


Guidance on the general risk management process is available in the Code of Practice: How to Manage Work Health and Safety Risks. 





Consulting your workers 


Consultation involves sharing of information, giving workers a reasonable opportunity to express views and taking those views into account before making decisions on health and safety matters. 

The WHS Act requires that you consult, so far as is reasonably practicable, with workers who carry out work for you who are (or are likely to be) directly affected by a work health and safety matter. 

If the workers are represented by a health and safety representative, the consultation must involve that representative. 

Consultation with workers and their health and safety representatives is required at each step of the risk management process. By drawing on the experience, knowledge and ideas of your workers you are more likely to identify all hazards and choose effective risk controls. 


Consulting, co-operating and co-ordinating activities with other duty holders 

The WHS Act requires that you consult, co-operate and co-ordinate activities with all other persons who have a work health or safety duty in relation to the same matter, so far as is reasonably practicable. 

Sometimes you may share responsibility for a health and safety matter with other business operators who are involved in the same activities or who share the same workplace. In these situations, you should exchange information to find out who is doing what and work together in a co-operative and co-ordinated way so that all risks are eliminated or minimised as far as reasonably practicable. 


For example, if you engage a contractor to carry out cleaning at your workplace that involves the use of chemicals, you should find out what is being used, whether there are any risks associated with the chemicals and how they will be controlled. 


Further guidance on consultation is available in the Code of Practice: Work Health and Safety Consultation, Co-operation and Co-ordination. 

Provision of information, training and supervision 

You must ensure that relevant information, training and instruction are provided to workers who may be exposed to hazardous chemicals in your workplace. Information and training should address: 
• the nature of the hazardous chemicals involved and the risks to the worker 
• the control measures implemented, how to use and maintain them correctly, for example how and when to clean or replace filters on a spray painting booth 
• the arrangements in place to deal with emergencies, including evacuation procedures, containing and cleaning up spills and first aid instructions 
• the selection, use, maintenance and storage of any personal protective equipment required to control risks 
• any health monitoring which may be required. 

The information, training and instruction must be provided in a manner that is readily understandable by workers or other persons who may be expected to be in the workplace, like visitors. 
You must also provide any supervision necessary to protect your workers from health and safety risks arising from the work at the workplace, if the worker: 

• uses, handles, generates or stores a hazardous chemical, or 
• 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. 

2. HOW TO IDENTIFY HAZARDS 


There are two broad types of hazards associated with hazardous chemicals: those hazardous to human health and those with physicochemical effects. Hazardous chemicals may present an immediate or long term risk to human health through their toxicological properties – these are referred to as health hazards; or a risk to safety of persons and property as a result of their physicochemical hazards. 

The first step in managing risks involves identifying all the chemicals that are used, handled, stored or generated at your workplace in consultation with workers. Labels and safety data sheets are the main sources of information to find out whether the chemicals are hazardous. 

2.1 Labels and Safety Data Sheets (SDS) 


MOST HAZARD INFORMATION ON CHEMICALS WILL BE AVAILABLE FROM THE LABEL AND THE SDS. HOWEVER, SOME PRODUCT LABELS DO NOT CONTAIN ALL HAZARD INFORMATION—FOR EXAMPLE FOR CONSUMER PRODUCTS OR WHERE THE LABEL IS TOO SMALL TO FIT ALL RELEVANT HAZARD INFORMATION, OR WHEN HAZARDOUS CHEMICALS THAT ARE DANGEROUS GOODS ARE LABELLED TO MEET TRANSPORT REQUIREMENTS. 

You should always read the label in conjunction with the SDS to make sure all chemical hazards are identified. 

If you don’t have a safety data sheet for a hazardous chemical supplied to your workplace, you must obtain one from the supplier of the chemical before the chemical is used at the workplace. 

The WHS Regulations require the supplier to supply a current SDS for the product on the first supply. The WHS Regulations also require the person conducting a business or undertaking to obtain the current SDS from the supplier. 

The SDS will provide you with information relevant to the safe use, handling, generation and storage of the chemical. It contains information on the identity of the product and any hazardous ingredients, potential health effects, toxicological properties, physical hazards, safe handling and storage, emergency procedures, and disposal requirements specific to the chemical. 


Table 1 shows examples of label elements indicating the type of hazard and the severity of the hazard that may appear on a label or SDS. This information should be considered as part of the risk assessment, described in more detail in chapter 3 of this Code. 

Sometimes a hazard will not be easily identified through labelling, for example hydrogen sulphide in a sewer or diesel exhaust fume from truck engines. This is described further in section 2.3 below. 

2.2 Unlabelled containers 


IF YOU FIND A CONTAINER THAT DOES NOT HAVE A LABEL OR INCORRECTLY LABELLED, ACTION MUST BE TAKEN TO CORRECTLY LABEL THE CONTAINER IN ACCORDANCE WITH THE CODE OF PRACTICE: LABELLING OF WORKPLACE HAZARDOUS CHEMICALS. 

If the contents of the container are not known, this should be clearly marked on the container, for example, 'Caution - do not use: unknown substance'. Such a container should be stored in isolation until its contents can be identified and, if hazardous, the container is appropriately labelled. If the contents cannot be identified, they should be disposed of in accordance with relevant waste management requirements. 





Table 1: Examples of hazard information on labels and SDS 

|Label element |Examples | 
|Signal words – these provide an immediate |Danger or Warning. | 
|warning to the reader | | 
|Hazard statements – these describe the nature |May cause cancer | 
|and severity of the chemical hazard |Fatal if inhaled | 
| |Flammable liquid and vapour | 
| |Causes severe skin burns and eye damage | 
| |May cause respiratory irritation | 
|Pictograms – these provide a pictorial |[pic][pic][pic] | 
|representation of the type of hazard that can |[pic][pic] | 
|be easily recognised at a glance | | 
|Precautionary statements – these provide |Use explosion proof electrical equipment | 
|instructions for risk prevention, response, |Do not breathe vapours | 
|storage and disposal |Do not get in eyes, on skin or clothing | 
| |Use only outdoors or in a well ventilated area | 
| |If on skin: Wash with plenty of soap and water | 


Other important information to note from the label and SDS includes: 

|The route of entry |This information is important as it lets you assess the health risks to your workers. Routes of entry can | 
| |include inhalation (breathing it in), skin contact, ingestion (swallowing it), eye contact and injection | 
| |through high pressure equipment. | 
| |Depending on the substance, the severity of the harm could range from minor to major, for example, from | 
| |minor skin irritation to chronic respiratory disease. Some chemicals may not be hazardous by all routes of | 
| |entry. For example, silica is hazardous only by inhalation so the risk assessment needs to consider how | 
| |inhalation could occur in the workplace. | 
|Advice or warnings for |The SDS may also include summaries of toxicological data, or advice or warnings for people that might be at | 
|at-risk workers |risk, such as | 
| |people who are sensitised to particular chemicals, | 
| |warnings for pregnant women or | 
| |people with existing medical conditions such as asthma. | 
|Instructions on use |Some products may have defined uses, for example, agricultural and veterinary chemicals, and some consumer | 
| |chemicals. It may be illegal to use some chemicals contrary to label directions. | 
|Instructions on storage |This may include advice on not to store with certain incompatible materials, or advice on potential | 
| |hazardous degradation products | 
| |Examples include – storage of acids and bases; or storage instructions to avoid formation of explosive | 
| |peroxides in ether during extended storage | 
|Physicochemical properties |Physicochemical properties can have a significant effect on the hazard. Some key properties to note | 
| |include: | 
| |(a) physical state: is it solid, liquid or gas? | 
| |- if solid – what is the potential for dust explosion? | 
| |- if liquid – is it mobile/viscous/volatile/miscible? | 
| |- if gas (and vapours) – is it lighter/heavier than air? | 
| |(b) flashpoint, fire point and explosive limits | 
| |(c) viscosity | 
| |(d) density | 
| |(e) particle size | 
| |(f) vapour pressure | 
| |(g) solubility and pH | 
| |(h) reactivity | 
| |(i) boiling and/or freezing point or range | 
| |(j) electrical and/or heat conductivity, and | 
| |(k) the nature and concentration of combustion products. | 
|Use situations that may |Examples may include: | 
|generate hazardous chemicals|use of welding rods which may liberate hazardous fumes and vapours, | 
| |directions for use of bleach, warning that harmful levels of chlorine may be generated if the substance is | 
| |mixed with incompatible chemicals. | 
| |Warnings that alkali metals, in contact with water or acids, liberate flammable gas | 
| |Information on by-products or breakdown products like formation of explosive peroxides in ether | 
|Personal protective |This may include specific types of personal protective equipment to be used, for example use of nitrile | 
|equipment |gloves to protect from exposure to chlorinated or hydrocarbon solvents, or a specific type of respiratory | 
| |protection. | 
|Environmental hazards |The SDS should contain information on environmental hazards and risks. An awareness of this information | 
| |will assist you to meet any environmental laws in your state or territory. | 


2.3 Hazardous chemicals generated or manufactured in the workplace 

UNDER THE WHS REGULATIONS, THE PERSON CONDUCTING THE BUSINESS OR UNDERTAKING HAS A DUTY TO MANAGE RISKS FROM HAZARDOUS CHEMICALS, INCLUDING THOSE RESULTING FROM POTENTIAL CHEMICAL OR PHYSICAL REACTIONS BETWEEN THE CHEMICAL AND ANOTHER SUBSTANCE OR MIXTURE, AND A SUBSTANCE THAT MAY BE GENERATED. 

You must identify reasonably foreseeable hazards from any hazardous chemicals that are manufactured, produced or generated in the workplace. You may be required under the WHS Regulations to classify and label the chemical, and prepare an SDS. 

Some information on likely by-products may be available from SDSs, but not always. You should find out what by-products and waste materials may be produced from work activities, for example: use of welding rods may liberate toxic fumes and vapours, grinding metals release toxic metal fumes, off-gassing of glues from manufactured timber products (for example, MDF), and dusts released from machining timbers may be toxic or present a dust explosion risk. 

2.4 Chemicals with exposure standards 


ONCE YOU HAVE IDENTIFIED ALL THE CHEMICALS AND SUBSTANCES AT YOUR WORKPLACE, YOU MUST DETERMINE WHETHER ANY HAVE A WORKPLACE EXPOSURE STANDARD. CHEMICALS WITH WORKPLACE EXPOSURE STANDARDS ARE LISTED IN THE SAFE WORK AUSTRALIA PUBLICATION, WORKPLACE EXPOSURE STANDARDS FOR AIRBORNE CONTAMINANTS WHICH IS AVAILABLE FROM THE SAFE WORK AUSTRALIA WEBSITE. THESE EXPOSURE STANDARDS ARE ALSO AVAILABLE FROM THE HAZARDOUS SUBSTANCES INFORMATION SYSTEM, WHICH CAN ALSO BE ACCESSED FROM THE SAFE WORK AUSTRALIA WEBSITE. 

2.5 Hazardous chemical register 

THE WHS REGULATIONS REQUIRE THAT A REGISTER OF HAZARDOUS CHEMICALS AT THE WORKPLACE BE PREPARED AND KEPT UP TO DATE. THE REGISTER MUST ALSO BE READILY ACCESSIBLE TO WORKERS INVOLVED IN USING, HANDLING OR STORING HAZARDOUS CHEMICALS AND TO ANYONE ELSE WHO IS LIKELY TO BE AFFECTED BY A HAZARDOUS CHEMICAL AT THE WORKPLACE. THE REGISTER MUST INCLUDE A LIST OF HAZARDOUS CHEMICALS USED, HANDLED OR STORED AT THE WORKPLACE AND MUST CONTAIN THE CURRENT SDS FOR EACH HAZARDOUS CHEMICAL LISTED. 

The register should be updated as new hazardous chemicals are introduced to the workplace or when the use of a particular hazardous chemical is discontinued. 

A manifest for hazardous chemicals listed in Schedule 11 is also required under the WHS Regulations where threshold quantities are exceeded. See also Appendix I of this code. 

2.6 Other sources of information 

ADDITIONAL INFORMATION REGARDING RISKS AND HAZARDS ASSOCIATED WITH THE USE, HANDLING, GENERATION AND STORAGE OF HAZARDOUS CHEMICALS CAN BE OBTAINED FROM THE FOLLOWING: 
• incident and accident records 
• previous risk assessment records 
• Australian Code for the Transport of Dangerous Goods by Road and Rail 
• state and territory regulatory authorities 
• Hazardous Substances Information System (HSIS) database 
• European Chemical Substances Information System (ESIS) 
• The Standard for the Uniform Scheduling of Medicines and Poisons (SUSMP) 
• National Industrial Chemical Notification and Assessment Scheme (NICNAS) 
• trade unions and employer associations 
• occupational health and safety consultants, and 
• internet searches of reputable and authoritative websites, such as those of international work health and safety agencies like the US Occupational Safety and Health Administration, or the European Chemicals Bureau. 

3. HOW TO ASSESS RISKS 


The assessment process enables a distinction to be made between the ‘hazard’ of a chemical and the ‘risk’ to health and safety that arises from its use, handling, generation and storage. A risk assessment involves considering what could happen (consequence) if someone is exposed to a hazard and the likelihood of it happening. 

When assessing risks to health and from physicochemical hazards, it is useful to make a determination of the overall risk based on the likelihood and consequences. 

Your risk assessment should also consider foreseeable failures of plant and equipment, as well as any control measures, for example: 
• A power failure may impact on the operation of a mechanical ventilation system at the workplace. 
• Accidental spills have the potential to corrode or impact on nearby plant or equipment. 

Appendix C provides some examples of common risks in a workplace and possible controls that may be considered. Appendix D and Appendix E provide an overview and checklist of the risk assessment process. A case study on how to assess risks associated with workplace hazardous chemicals is at Appendix F. 

3.1 Decide who should do the assessment 


ASSESSMENTS ARE BASED ON A THOROUGH UNDERSTANDING OF WHAT HAPPENS, OR MIGHT HAPPEN, IN THE WORKPLACE. YOU MAY CONDUCT THE ASSESSMENT IN-HOUSE. HOWEVER, IF SPECIFIC EXPERTISE OR EQUIPMENT IS REQUIRED TO CONDUCT A RISK ASSESSMENT AND THIS IS NOT AVAILABLE WITHIN YOUR WORKPLACE, THEN A PROFESSIONAL SHOULD BE CONSULTED. 

Anyone who does an assessment should have a practical understanding of the WHS Regulations, codes of practice and relevant guidance materials, including an understanding of the work processes involved at the workplace. The person should have the authority to do the work, and should have enough resources to gather information, consult the appropriate people, review existing records and examine the workplace. 

The person should also have abilities to: 
• interpret the information on the label and SDS of the hazardous chemical 
• observe the conditions of work and to foresee potential problems 
• communicate effectively and consult with workers, contract workers, managers, specialists etc 
• draw all the information together in a systematic way to form valid conclusions about exposures and risks, and 
• report the findings accurately to all parties concerned. 

A single person such as a works manager or works chemist may be suitably competent to perform simple assessments, while in more complex cases, several people representing a variety of skills will probably need to be involved in collecting and assessing the information. 

When to seek professional help 


Some aspects of a risk assessment are complex and may require expert technical assistance to do them effectively. Examples where professional advice may be needed includes: 
• the design of an air monitoring strategy 
• collection and analysis of samples 
• interpretation of monitoring and testing results, and 
• undertaking health monitoring. 

Professional assistance may also be required in the design, installation and maintenance of control measures, such as ventilation systems or fire protection systems. 

3.2 Decide what sort of risk assessment is appropriate 


A RISK ASSESSMENT CAN BE UNDERTAKEN WITH VARYING DEGREES OF DETAIL, DEPENDING ON THE TYPE OF HAZARDS AND THE INFORMATION, DATA AND RESOURCES THAT YOU HAVE AVAILABLE. 

a) Simple and obvious assessment - A simple and obvious assessment consists of: 
• Reviewing the label and the SDS of the hazardous chemicals used in the workplace and identifying the risks involved in their use. 
• Evaluating the above information and risks. 
• Concluding that the hazardous chemicals in the workplace are already or can be readily controlled, with existing control measures, as recommended in the SDS or other reliable sources, and there is not a significant risk to health and safety. 

For example, a cleaning agent may have potential skin irritation effects while being non-volatile. The assessment process is simple in that being aware of the SDS or label information, workers who handle this chemical will require the control measure (such as the use of protective gloves) in order to protect the skin. Without such an assessment, skin irritation when handling the cleaning agent could have occurred. 

b) Generic assessment – for some workplaces, generic assessments are possible, that is, ones which apply to many similar workplaces or situations. In a generic assessment, an assessment is made of a particular workplace, area, job or task and the assessment is then applied to similar work activities which involves the use of the chemical being assessed. 

Example, a person conducting a business or undertaking, or alternatively allied industries or trade associations, might do a generic assessment for a number of workplaces that use, handle, generate or store identical chemicals (such as service stations). 

When conducting a generic assessment, you should consider that the workplace, tasks and hazardous chemicals being assessed are identical in characteristics, properties, potential hazards and risks. 

c) Detailed assessment - In certain workplaces, a more detailed assessment may be required when there is a 'significant risk' to health or uncertainty as to the risk of exposure or health. 

For example, a detailed assessment may be required for a dry cleaning shop where some of the clothing to be cleaned is processed using chemical products. If the assessment process is unable to determine risks that may arise from the use of the chemical, you should then obtain or seek more information regarding the chemical or engage a professional to help evaluate potential risk associated with the chemical. 

In order to complete a detailed assessment, further decisions may need to be taken to: 
• eliminate the uncertainty of any risks 
• select appropriate control measures 
• ensure that control measures are properly used and maintained, and 
• determine if atmospheric monitoring or health monitoring are required. 


Simplifying the risk assessment 

The risk assessment process can be simplified by evaluating the nature of the work in smaller, more manageable parts. You do not need to do a single risk assessment covering every work activity in the whole workplace. Instead, evaluate the nature of the work by: 

Dividing up the workplace 

If it is not practicable for the workplace to be assessed as a whole, divide it into smaller units (departments, buildings, locations or processes) to make risk assessment more manageable. Walking through the workplace and looking at floor plans or process plans will help you decide how to divide up the workplace. 

Grouping similar work 


Workers performing similar work or using similar substances may be grouped together. Risk assessments can then be performed on selected workers where it has been established that their exposures are representative of their group. These are referred to as similarly exposed groups. In this way, you can avoid having to repeat exposure assessments for each and every worker. 

If the work involves a large number of different hazardous chemicals, they may be grouped on the basis of their form, properties and the way they are used or handled. This kind of grouping may be appropriate for example, where: 
• a range of solvent-based paints containing a number of different solvents and additives are used in the same or similar way (for example, sprayed, brushed or applied with a roller), 
• solvent-based liquid pesticides are used in the same or similar way (for example, decanted, mixed or sprayed). 

Examining work practices and conditions 


Once you have divided the workplace into manageable units, you should observe and consult with workers to find out how the job is actually done. People do not always work ‘by the book’, and may devise their own methods of work. Also, find out what happens during cleaning, maintenance, breakdowns and during staff absences or shortages. 

You should take account of any information about incidents, fires, spillages, illnesses or diseases that may be related to the use of the hazardous chemical. Check your accident/incident records. Ask those doing the work if they have experienced symptoms listed on the SDS. This information will help you to determine if exposure has been significant. 

Assessment to consider both health and physicochemical risks 


Hazardous chemicals may present an immediate or long term risk to human health through their toxicological properties, or a risk to safety of persons and property as a result of their physicochemical hazards. 

For example, exposure to liquefied petroleum gas (LPG) whilst contained in a cylinder presents a low risk. However, if the cylinder is damaged causing hazardous chemical to leak, which is then ignited, a fire could result in serious burns. If that leak occurs in a store room or similar enclosed space, it could result in an explosion that could destroy the building and kill or injure anyone nearby. Each of the outcomes involves a different type of harm with a range of severities, and each has a different likelihood of occurrence. 

While there are many common elements to assessing risks from health and physicochemical hazards, there are also several key differences in the way these risks are assessed. As a consequence, the assessment of health and physicochemical risks are discussed separately in this chapter. 

3.3 Things to consider in assessing health risks 


THE ASSESSMENT OF HEALTH RISKS FROM HAZARDOUS CHEMICALS INVOLVES GAINING AN UNDERSTANDING OF THE SITUATIONS WHERE PEOPLE CAN BE EXPOSED TO, OR COME INTO CONTACT WITH THE CHEMICALS, INCLUDING THE EXTENT OF EXPOSURE AND HOW OFTEN THIS CAN OCCUR. AS WITH ALL RISK ASSESSMENTS, THE ASSESSMENT INVOLVING CHEMICAL HAZARDS NEEDS TO CONSIDER ALL WORKERS POTENTIALLY AT RISK, INCLUDING THOSE NOT DIRECTLY INVOLVED IN A WORK ACTIVITY, AS WELL AS OTHER PEOPLE LIKE VISITORS TO THE WORKPLACE. 

This section describes some of the things that should be considered in assessing health risks. 

The routes of entry by which the chemical can affect your health 


The type of hazard (for example, carcinogenicity, sensitisation, acute toxicity) and relevant routes of exposure (for example, inhalation, ingestion, skin contact) should be known from the hazard identification step. These are needed in the risk assessment to understand the level of risk from likely or potential exposure scenarios in your workplace. 

Silica is considered hazardous principally because of the long term, irreversible lung effects (such as silicosis), that may arise from repeated exposure to excessive concentrations. Its hazardous properties are associated with inhalation, so the evaluation of risk should be based on the potential for breathing in the silica dust rather than other routes of exposure (for example, contact with the skin). 

In contrast, even brief exposures to high concentrations of sodium hydroxide may lead to immediate effects which include irritation or burning of the skin, eyes and respiratory tract. Its hazardous properties relate to exposure via skin or eye contact and inhalation. Evaluation of risks to health for caustic soda should therefore consider the potential exposure through all of these routes. 

The physical form and concentration 


Some substances may be virtually harmless in some forms (such as a block of metal, a piece of wood or granulated solid chemicals) but may be very hazardous in another form (such as fine dust particles or fume that can be readily inhaled or solutions that may be splashed and readily absorbed through skin). This is also an important consideration in assessing risks from physicochemical hazards. 

The concentration of hazardous ingredients is also an important factor in the overall risk. Concentrates or pure substances may be extremely hazardous, while dilute solutions of the same chemical may not be hazardous at all. 

The chemical and physical properties of the substance 


Gases or liquids with low boiling points or high vapour pressures can give rise to high airborne concentrations in most circumstances, whereas high boiling point liquids such as oils are only likely to create a hazardous airborne concentration if they are heated or sprayed. Chemicals with a very low or high pH (for instance, acids and caustics respectively) are corrosive to the skin and eyes. 

Substances with a very low odour threshold can be easily detected by smell. However, extreme caution is needed because some chemicals with a high odour threshold may be present in high concentrations without any noticeable odour. Odour must not be used to assess risk. 

The chemical and physical properties are also important in assessing risks from physicochemical hazards, described later in this chapter. 

Determining who could be exposed, and when this could occur 


Workers can come in contact with a hazardous chemical and any waste, intermediate or product generated from the use of the substance if they: 
• work with it directly 
• are in the vicinity of where it is used or likely to be generated 
• enter an enclosed space where it might be present 
• disturb deposits of the substance on surfaces (for example, during cleaning) and make them airborne, and/or 
• come into contact with contaminated surfaces. 

You should consider all people at the workplace, including those who may not be directly involved in using, handling, storing or generating a hazardous chemical, such as: 
• ancillary or support/services workers (be aware that cleaners, maintenance and laboratory staff are often exposed to both the hazardous chemicals they use in the course of their work, such as cleaning products, and the hazardous chemicals used in the workplace by other workers) 
• contractors 
• visitors 
• supervisors and managers, and 
• office workers. 

You should consider: 
• the specific tasks or processes being undertaken in the workplace (for example, decanting, spraying, heating), not simply how they should be doing the task, but how they are actually doing it. By observing and consulting workers you can find out if they are bypassing correct procedures or if procedures are not adequately providing protection to workers. 
• the quantity of the chemicals being used. Use of larger quantities could result in greater potential for exposure 
• the risk controls in place and their effectiveness. For example, a ventilation system may be in use but when poorly maintained it may not achieve the correct level of protection (such as if filters are not regularly cleaned), and 
• whether each worker’s work technique has a significant bearing on their level of exposure. Poor techniques can lead to greater exposure. 

How often is exposure likely to occur and for how long? 


The total dose (amount) of a hazardous chemical a worker is likely to receive increases with an increase in the duration or frequency of exposure. Estimations of the duration and frequency of exposure can be based on observation, knowledge and experience of the work. Seek information from your workers and their health and safety representatives to find out: 
• which work activities involve routine and frequent exposure to hazardous chemicals (for example, daily exposure) and who are the people performing these activities? 
• what happens when non-routine work, production of one-off items or isolated batches, trials, maintenance or repair operations are performed? 
• what happens when there are changes to work practices in events such as cleaning, breakdowns, changes in volume of production, adverse weather conditions? 
• are there differences between workers within a group? Anyone whose work habits or personal hygiene (for example, washing before eating, drinking or smoking) are significantly different should be considered separately. 

What is the estimated exposure to hazardous chemical? 


Once you have investigated the hazardous chemicals, the quantities used, the frequency and duration of exposure, the effectiveness of the controls already in place, and whether workers are working directly with the substance this information should then be used to estimate the level of exposure. 

An estimation of the amount of exposure to hazardous chemicals can sometimes be obtained by observation. For example, you might look for evidence of fine deposits on people and surfaces, or the presence of dusts, mists or fumes visible in the air (for example, in light beams) or the presence of odours. 

An indication of the airborne concentrations of hazardous chemicals can often be obtained by simple tests, such as indicator tubes or dust lamps. However, in some cases the amount of exposure may vary throughout the day, so such tests may not establish workers’ exposure with confidence and it will be necessary to undertake detailed air monitoring. For chemicals that present a high hazard, you should consider undertaking air monitoring to determine the level of exposure. 

Biological monitoring may be a helpful means of assessing workers’ exposure to a hazardous chemical through all possible routes of absorption. 

Complying with exposure standards 


Some chemicals are known to present a high risk to workers by inhalation. These have been assigned Workplace Exposure Standards. To determine if a chemical used, handled or stored at your workplace has an exposure standard, refer to the Workplace Exposure Standards for Airborne Contaminants. 

A person conducting a business or undertaking must ensure that no one at the workplace is exposed to a substance or mixture in an airborne concentration that exceeds the relevant exposure standard. Air monitoring must be carried out to determine the is carried out 

Air monitoring must be carried out to determine the airborne concentration of hazardous chemicals if: 
• there is uncertainty whether the airborne concentration of the hazardous chemical is more than the exposure standard, or 
• monitoring is necessary to determine whether there is a risk to health. 

Where a chemical or an ingredient in a chemical product has an exposure standard, atmospheric monitoring may be necessary to determine the risks to workers and ensure that workers are not exposed to airborne concentrations above the chemical’s exposure standard. 

Even if monitoring indicates that exposure is below an exposure standard, sensitive workers may still be at risk. You must ensure that the risk of exposure is eliminated so far as is reasonably practicable, and if that is not reasonably practicable the risk must be minimised so far as is reasonably practicable by implementing new or improved control measures. 

For more information on how to interpret exposure standards and comply with the WHS Regulations, refer to the Workplace Exposure Standards for Airborne Contaminants and Guidance on the Interpretation of Workplace Exposure Standards for Airborne Contaminants available from the Safe Work Australia website. 

Chemicals requiring health monitoring 

A person conducting a business or undertaking must ensure that health monitoring is provided to a worker carrying out work for the business or undertaking if the worker is carrying out ongoing work using, handling, generating or storing a hazardous chemical and: 
• there is significant risk to the worker’s health because of exposure to a hazardous chemical referred to in Schedule 14 of the WHS Regulations, or 
• there is a significant risk to the worker’s health if the worker is exposed to a hazardous chemical that is not referred to in Schedule 14 and valid techniques are available to detect the effect on the worker’s health. 

For further information, refer to the Health Monitoring Guide for hazardous chemicals [under development]. 

Results of health monitoring that indicate that a worker is experiencing adverse health effects or signs of exposure to a hazardous chemical will mean that you must review and revise existing control measures to manage the risks to workers. 

3.4 How to assess physicochemical risks 


THE ASSESSMENT OF PHYSICOCHEMICAL RISKS IN THE WORKPLACE IS DIFFERENT IN MANY RESPECTS FROM THAT NEEDED WHEN ASSESSING HEALTH RISKS. WHEREAS HEALTH RISKS ARISE FROM INTERACTION OF PEOPLE WITH THE CHEMICAL, PHYSICOCHEMICAL RISKS ARISE MAINLY FROM HAZARDOUS CHEMICALS WHERE THEY COME INTO CONTACT WITH OTHER THINGS, LIKE CHEMICALS, SUBSTANCES AND MATERIALS IN FIXTURES AND FITTINGS IN EQUIPMENT AND PLANT, AS WELL AS IGNITION SOURCES. 

Fire and explosion 

A person conducting a business or undertaking must manage the risk to health and safety associated with an ignition sources in a hazardous atmosphere, unless the ignition source is part of a deliberate process or activity. 

Fire and explosion can result in catastrophic consequences, causing serious injuries or death of workers, as well as significant damage to property. They occur when the following three primary elements come together: 
• a source of fuel (a flammable or combustible substance) 
• a source of oxygen (usually in the air), and 
• an ignition source (a source of energy sufficient to cause ignition). 

Together, these three elements are commonly referred to as the fire triangle. 

Note: Chemical reactions and other processes which generate gases can also cause explosions through an increase in the pressure in the container in which the chemical is stored if the gas cannot escape, even if that gas does not itself ignite. 

The process for assessing fire and explosion risks can be described simply as identifying any situations where a fuel, oxygen and ignition source might come into contact with each other. However, there are a range of other factors that make a significant difference to the level of risk that must be considered, as described further below. 

When identifying hazards you should have identified all of the sources of fuel in your workplace that could contribute to fire and explosion risks. Fuels that present the highest risk are those hazardous chemicals that are flammable (for example, flammable solids, liquids or gases, including their vapours and fumes), other fire risk substances in other hazard classes (for example, pyrophoric liquids and solids, substances that react with water to emit flammable gasses) and other materials that are not hazardous chemicals, like wood, paper and leaves, and other combustible materials that contribute to the fire load. 

You should also identify sources of oxygen, such as oxygen gas and compressed air in cylinders, chemical oxidisers and peroxides. Oxygen is always present in the air. A list of common fuel and oxygen sources are listed in Tables G1 and G2 of Appendix G. 

Identifying ignition sources 


Ignition sources can be any energy source that has the potential to ignite a fuel. They can be categorised into three broad types: flames, sparks and heat. Some common examples of ignition sources are provided below. 


Table 2: Common examples of ignition sources 

|Type of ignition |Examples | 
|source | | 
|Flames |welding flames, gas heaters. | 
|Sparks* |Welding arcs, starters for fluorescent lighting, electric motors, | 
| |Static electricity including from friction sources | 
| |Lightning | 
| |friction from drilling, grinding, scraping of metal on concrete | 
|Heat |Light bulbs, ovens, radiators or heaters, flue pipes, vehicle engines and exhaust systems, | 
| |Exothermic chemical reactions (those which generate heat) | 


Not all electrical equipment is an ignition source. Some electrical equipment is specifically designed so that it does not create a source of ignition. This type of equipment is referred to as “intrinsically safe” and is discussed in the following sections. 

You must identify any ignition source in your workplace that has the potential to ignite a flammable or combustible material. You should also consider sources of ignition that are adjacent to your workplace or may periodically come into your workplace, for example vehicles (with hot engine and exhaust system) making deliveries, visitors or other portable items like cordless power tools, radios and fans. 


Other factors affecting fire and explosion risks 

The following physical and chemical characteristics of materials can influence the level of risk of a fire or explosion occurring. 


Form and physical state 

The form or physical state of chemicals, substances or other materials can have a significant influence on the level of risk of a fire or explosion. The physical state of a material is generally considered as either solid, liquid or gas, however materials can be further categorised as aerosolised droplets, vapours, fumes, mists, powders, dusts or fibres. 

Bulk materials in solid, liquid and gas forms behave differently and present different risks. Liquids spread readily compared to solids and have a greater risk of coming into contact with an ignition source if spilled. Gases present a greater risk as concentrations in air are generally higher than for liquids (and their vapours) and can spread more rapidly. Depending on the vapour density, some gases can flow across surfaces in a similar way to liquids, rather than dissipating quickly. 


Temperature and pressure 

Changes in temperature and pressure can affect the properties of a chemical. 

The explosive range of a chemical (for instance, its lower and upper explosive limits) can change with temperature. At higher temperatures, the lower explosive limit is usually lower, meaning that the substance is more likely to ignite at lower concentrations in air. Heating solid or liquid combustible substances can also increase the vapour pressure (for instance, the concentration of vapours emitted) of the substance making it more likely to ignite. 

Handling chemicals under pressure increases the risk in several ways. Any loss of containment will occur more rapidly than under normal atmospheric pressure so that more hazardous chemicals are released. Increasing pressure generally increases temperature of the material, and some chemicals also become unstable at higher temperatures and pressures causing an uncontrolled decomposition or reaction. 


Confinement 

The effects of an explosion can be exacerbated where the fuel and air mixture is contained, for example in a tank, duct or pipework, as well as in larger structures like silos, rooms or buildings. Explosions can be more violent than when unconfined, and flying debris (such as from the container or building) can cause serious injuries or death. 


Fire risks involving chemical oxidisers 

Chemical oxidisers can react violently and unexpectedly with many chemicals such as organic material (for example, wood, paper, cellulose products), hydrocarbon solvents (for example, mineral turpentine, petrol, diesel) and other organic (carbon based) chemicals (for example, ethanol, mineral oils). 

You should assess any situation that could occur where an oxidiser comes into contact with these types of materials. This includes any containers and other equipment used in handling or transferring the chemicals. Oxidisers should be handled in compatible containers and with compatible equipment to avoid a dangerous reaction occurring. 

It is important to note that, since oxidisers provide oxygen through the chemical reaction, rather than air being the oxygen source, a risk of fire or explosion can still exist even if these materials are handled under an inert atmosphere like nitrogen. 


Fire risks from other chemical reactions 

Fires and explosions can occur as a result of chemical reactions. Many chemical reactions are exothermic – that is they give off heat during the reaction. This heat can act as an ignition source igniting any fuels present, pressure can build up in enclosed systems (for example, containers, flasks, pressure vessels) causing the container to rupture or even explode. 

You should assess any situation where incompatible chemicals could interact and cause a dangerous or uncontrolled violent reaction. 


Dust explosion risks 


Dust explosions present a significant risk in some workplaces, however they are often overlooked. Dust explosions usually occur where combustible dusts (or fibres, for example from paper, grain, finely divided organic compounds and metals) have accumulated and are then disturbed and released into the air, coming into contact with an ignition source. Common ways in which dusts can be disturbed include from wind when opening doors or windows, during cleaning or sweeping up of waste or using compressed air to blow out material accumulated in crevices, gaps or in machinery. 

Dusts may also be generated transferring materials, such as filling the hold of a ship or a silo with grain (liberating grain dust). 

When the dust cloud comes into contact with an ignition source such as a flame, hot surface or spark, ignition can occur causing an explosion. Dust-air mixtures can be classified as hazardous atmospheres in the same way as other flammable materials like vapours from flammable liquids and flammable gases. 

Effect of particle size on dust explosion risk 


The size of particles in a dust can have a significant impact on the dust explosion risk. Smaller particles have a greater surface to mass ratio and present a greater risk. For example, a block of metal may be practically inert in its massive form (for example, a metal ingot) but could be extremely reactive when in the form of filings or shavings, dust or powder. Similarly, the risk from an aerosol (for instance, fine droplets in air) form of flammable liquid is much greater than for the bulk liquid. Processes that generate fine particles, like grinding and milling operations of flour and nanomaterials can present significant risks that need to be managed. Special control measures may need to be used for handling such materials. 

The classification of dust hazardous atmospheres is complex and depends on many factors, including the rate of dust dispersion and sedimentation characteristics, and particle size. Further information is contained in the following Australian Standards: 
• AS/NZS 4745:2004 – Code of practice for handling combustible dusts; and 
• AS/NZS 61241.10:2005 – Electrical apparatus for use in the presence of combustible dust - Classification of areas where combustible dusts are or may be present. 

Common examples of the types of industries and processes that have a potential for presenting a fire, explosion or implosion risk are listed in Appendix H. 

Off-site risks 


Some activities, systems of work, structures and equipment that are not directly involved with the use, storage and handling of hazardous chemicals in your workplace may create a hazard that you need to be aware of when undertaking your risk assessment. These include: 
• Hazardous chemicals on adjacent or nearby premises that could be ignited by activities at your workplace, and other substances and materials that that are not hazardous chemicals but that could add to the overall fire load, such as wooden pallets, paper, combustible liquids or other combustible materials. 
• Activities and installations on adjacent premises, such as the operation of plant, equipment and vehicles, deliveries of hazardous chemicals, personnel movements in normal and emergency situations, visitor access and the trial of site emergency procedures. 
• The proximity of sensitive facilities which may be put at risk by the presence of hazardous chemicals and during an emergency, such as schools, hospitals, child and aged care facilities, theatres, shopping centres and residences. These may require special consideration when planning for emergencies. 
• The presence of incompatible materials, either other chemicals or the materials that plant, equipment, storage and handling systems are made of which could react with the chemicals being stored or handled. 
• Foreseeable failures of plant, equipment, storage systems, as well as natural disasters or extreme weather events such as temperature extremes, wind, lightning or rainfall, including the potential for flooding. 
• Other failures which could occur and events which may give rise to new hazards or greater risk. Any examination should be systematic, and include consideration of the possibility of human error in the system’s operation. 


Risks from corrosive substances 


Hazardous chemicals that are corrosive to metals can cause damage to plant and equipment, such as containers, pipes, fixtures and fittings. Corrosion can lead to leaks or complete failure and loss of containment of the chemical, resulting in serious damage to property, exposure of workers to the hazardous chemicals and potential injury and death. 

It is important that you understand what chemicals are safe, and not safe, to handle with each piece of plant and equipment in your workplace. 

Compressed gases 


Compressed and liquefied gases are used as fuel, a source of oxygen or as shielding gases in certain types of welding. Cylinders contain large volumes of gas under high pressure and precautions need to be taken when storing, handling and using cylinders. You need to identify what gases are at workplace and assess the risks of uncontrolled release of pressure in compressed and liquefied gases. 

The hazards associated with compressed and liquefied gases include fire, explosion, toxicity, asphyxiation, oxidation and uncontrolled release of pressure. Gas leakage is particularly one of the greatest hazards. 

Asphyxiation hazards 


Asphyxia is a condition that occurs where there is lack of oxygen. All gases, including fuel gases (for example, hydrogen, acetylene and liquid petroleum gas) and inert gases (for example, argon, helium and nitrogen) are an asphyxiation hazard in high concentrations. 

Too little oxygen in the air that we breathe can cause fatigue and in extreme cases death. Using compressed and liquefied gases can result in dangerously low levels of oxygen, either through consumption of oxygen in the air (burning of fuel, or oxidation process such as microbial activity or rusting) or where an accumulation of gases displaces oxygen in air. For example, gases that are heavier than air can accumulate in low lying areas such as pits, wells and cellars and gases that are lighter than air can accumulate in high areas such as roof spaces and lofts. Working in a confined space with inadequate ventilation, where hazardous vapours can accumulate, is a potential asphyxiation hazard. 

You should identify possible causes of asphyxiation in your workplace. In welding and allied processes, asphyxiation can occur from gas slowly leaking in a work area. 

Compressed air 


Compressed air can be hazardous and should be handled carefully by workers. For example, the sudden release of gas can cause hearing damage or even rupture an eardrum. Compressed air can also deeply penetrate the skin resulting in an air bubble in the blood stream known as an embolism. Even a small quantity of air or other gas in the blood can be fatal. 

Ensuring workers are trained to handle compressed air properly can eliminate many of the associated ri
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FOREWORD 

This Code of Practice on how to manage the risks of hazardous chemicals in the workplace is an approved code of practice under section 274 of the Work Health and Safety Act (the WHS Act). 
An approved code of practice is a practical guide to achieving the standards of health, safety and welfare required under the WHS Act and the Work Health and Safety Regulations (the WHS Regulations). 
A code of practice applies to anyone who has a duty of care in the circumstances described in the code. In most cases, following an approved code of practice would achieve compliance with the health and safety duties in the WHS Act, in relation to the subject matter of the code. Like regulations, codes of practice deal with particular issues and do not cover all hazards or risks which may arise. The health and safety duties require duty holders to consider all risks associated with work, not only those for which regulations and codes of practice exist. 
Codes of practice are admissible in court proceedings under the WHS Act and Regulations. Courts may regard a code of practice as evidence of what is known about a hazard, risk or control and may rely on the code in determining what is reasonably practicable in the circumstances to which the code relates. 
Compliance with the WHS Act and Regulations may be achieved by following another method, such as a technical or an industry standard, if it provides an equivalent or higher standard of work health and safety than the code. 
An inspector may refer to an approved code of practice when issuing an improvement or prohibition notice. 
This Code of Practice has been developed by Safe Work Australia as a model code of practice under the Council of Australian Governments’ Inter-Governmental Agreement for Regulatory and Operational Reform in Occupational Health and Safety for adoption by the Commonwealth, state and territory governments. 
A draft of this Code of Practice was released for public consultation on 26 September 2011and was endorsed by the Workplace Relations Ministers’ Council on [to be completed]. 

SCOPE AND APPLICATION 

This Code provides practical guidance for persons conducting a business or undertaking on how to manage health and safety risks in relation to hazardous chemicals. 

This Code applies to substances, mixtures and articles used, handled or stored at the workplace which are defined as hazardous chemicals under the WHS Regulations. It does not apply to the transport of dangerous goods. This Code also applies to the generation of hazardous chemicals from work processes, for example toxic fumes released during welding. It also applies to chemicals which may not normally be hazardous chemicals, but may give rise to hazards in some circumstances, for example asphyxiation hazards. 

If you manufacture, import or supply hazardous chemicals that are used, or are likely to be used, in workplaces you should refer to the Codes of Practice for: 
• Preparation of Safety Data Sheets for Hazardous Chemicals 
• Labelling of Workplace Hazardous Chemicals 


If you use, handle or store hazardous chemicals listed in Schedule 14 of the WHS Regulations you should also refer to the Health Monitoring Guide [under development]. For asbestos containing materials you should refer to the Codes of Practice on: 
• How to Manage and Control Asbestos in the Workplace 
• How to Safely Remove Asbestos. 

Implementation of the GHS 

The WHS Regulations implement a new system of chemical hazard classification, labelling and safety data sheet requirements based on the United Nations’ Globally Harmonised System of Classification and Labelling of Chemicals (the GHS). Transition to this new system will occur over a 5 year period from 1 January 2012 until 31 December 2016. This Code refers to hazard classes and categories under the GHS. 

Prohibited and restricted hazardous chemicals. 

The WHS Regulations prohibit or restrict the use, storage or handling of certain hazardous chemicals in some situations. For example, substances containing arsenic must not be used in spray painting or abrasive blasting, while the carcinogen 4-nitrodiphenyl is prohibited from all uses. However, certain chemicals can be used, handled or stored in the workplace after receiving approval from a regulator. 


How to use this code of practice 

In providing guidance, the word ‘should’ is used in this Code to indicate a recommended course of action, while ‘may’ is used to indicate an optional course of action. 

This Code also includes various references to provisions of the WHS Act and Regulations which set out the legal requirements. These references are not exhaustive. The words ‘must’, ‘requires’ or ‘mandatory’ indicate that a legal requirement exists and must be complied with. 



1. INTRODUCTION 


1.1 Who has health and safety duties in relation to hazardous chemicals? 


A PERSON CONDUCTING A BUSINESS OR UNDERTAKING HAS THE PRIMARY DUTY UNDER THE WHS ACT TO ENSURE, SO FAR AS IS REASONABLY PRACTICABLE, THAT WORKERS AND OTHER PERSONS ARE NOT EXPOSED TO HEALTH AND SAFETY RISKS ARISING FROM THE BUSINESS OR UNDERTAKING. THIS DUTY INCLUDES THE SAFE USE, HANDLING AND STORAGE OF SUBSTANCES. 

There are more specific requirements relating to hazardous chemicals under the WHS Regulations, including that a person conducting a business or undertaking must: 

|manage risks to health and safety associated with using, handling, generating and storing of hazardous chemicals at a workplace | 
|review and if necessary revise control measures | 
|obtain the current Safety Data Sheet (SDS) from the manufacturer, importer or supplier of the chemical when or before it is first | 
|supplied for use at the workplace, or as soon as practicable after the hazardous chemical is first supplied to the workplace but | 
|before the hazardous chemical is used at the workplace | 
|ensure the SDS is readily accessible to a worker who is involved in using, handling or storing the hazardous chemical at the workplace| 
|and an emergency service worker, or anyone else, who is likely to be exposed to the hazardous chemical at the workplace | 
|ensure that a hazardous chemical is correctly labelled in accordance with the GHS and it complies with Part 3 of Schedule 9 of the WHS| 
|Regulations | 
|identify any risk of a physical or chemical reaction in relation to a hazardous chemical used, handled, generated or stored at a | 
|workplace | 
|ensure that, when storing flammable or combustible materials at the workplace, they are kept at the lowest practicable quantity | 
|if there is a possibility of fire or explosion in a hazardous area being caused by an ignition source, ensure that the ignition source| 
|is not introduced into the area (from outside or within the space) | 
|ensure that the workplace is provided with fire protection, fire fighting equipment and emergency equipment that is designed and built| 
|for the types of hazardous chemicals used, handled and stored at the workplace, and the conditions under which they are used, handled,| 
|generated or stored | 
|prepare an emergency plan if the quantity of a class of hazardous chemical used, handled, stored or generated at a workplace exceeds | 
|the manifest quantity for that hazardous chemical, including providing a copy of the emergency plan to primary emergency services | 
|organisation | 
|ensure that no-one at the workplace is exposed to a substance or mixture in an airborne concentration that exceeds the exposure | 
|standard for the substance or mixture | 
|ensure, so far as is reasonably practicable, that if there is a risk from a spill or leak of a hazardous chemical, a spill containment| 
|system is provided and is provided in each part of the workplace where the hazardous chemical is used, handled, generated or stored | 
|provide any supervision to a worker that is necessary to protect the worker from risks arising from the work at the workplace if the | 
|worker uses, handles, generates or stores a hazardous chemical or operates, tests, maintains, repairs, or decommissions a storage or | 
|handling system for a hazardous chemical | 


Manufacturers, importers and suppliers of hazardous chemicals have specific duties under the WHS regulations relating to the determination and classification of hazardous chemicals, correct labelling and the preparation and provision of safety data sheets. 

Officers, such as company directors, have a duty to exercise due diligence to ensure that the business or undertaking complies with the WHS Act and Regulations. This includes taking reasonable steps to ensure that the business or undertaking has and uses appropriate resources and processes to eliminate or minimise risks that arise from hazardous chemicals at the workplace. 

Workers have a duty to take reasonable care for their own health and safety and not adversely affect the health and safety of other persons. Workers must comply with any reasonable instruction and cooperate with any reasonable policy or procedure relating to the use, handling and storage of hazardous chemicals at the workplace. 

1.2 The meaning of key terms 


DANGEROUS GOODS MEAN DANGEROUS GOODS UNDER THE ADG CODE. MOST DANGEROUS GOODS ARE HAZARDOUS CHEMICALS. 

Dangerous goods describe certain substances, mixtures or articles that present a risk during transport, either through their physicochemical hazards, acute toxicity or hazards to the environment. These types of substances, mixtures or articles either meet the criteria of, or are listed in, the ADG Code. The classes and categories of hazardous chemicals that are dangerous goods are listed in Schedule 11 of the WHS Regulations and Appendix I of this code. 

Note: The WHS Regulations refer to hazard classes and categories in accordance with the GHS, rather than dangerous goods classes, categories and divisions. A comparison of dangerous goods classifications under the ADG code with those under the GHS is provided in Appendix B. 

Hazardous chemical means 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 7 of the WHS Regulations), but excludes a substance, mixture or article in the following hazard classes: 
• acute toxicity - oral - category 5 
• acute toxicity - dermal - category 5 
• acute toxicity - inhalation - category 5 
• skin corrosion/irritation - category 3 
• serious eye damage/eye irritation - category 2B 
• aspiration hazard - category 2 
• flammable gas - category 2 
• acute hazard to the aquatic environment – categories 1, 2 and 3 
• chronic hazard to the aquatic environment - categories 1, 2, 3 and 4, or 
• hazardous to the ozone layer. 

Most substances and mixtures that are dangerous goods under the Australian Code for the Transport of Dangerous Goods by Road or Rail (ADG) Code are hazardous chemicals. 

Note: The hazardous chemicals part of the WHS Regulations does not apply to some hazard classes and categories in the GHS and the ADG Code. For example, environmental hazards, class 6.2, class 7 and class 9 dangerous goods are excluded. 

Health hazards include chemicals that can make a person sick, ill or cause injury, as a result of direct contact with, or exposure to the chemical. Exposure usually occurs through inhalation, skin contact or ingestion. Adverse health effects can occur a short time after exposure – these are known as acute effects, or a long time after exposure – these are known as chronic effects. Typical acute health effects include symptoms like headaches, nausea or vomiting and skin corrosion, while chronic health effects include symptoms like asthma, dermatitis or cancer. 

Label means written, printed or graphical information elements concerning a hazardous chemical that is affixed to, printed on, or attached to the container of a hazardous chemical. 

Physicochemical hazards are those that result from the physical or chemical properties of the substance, mixture or article. These properties are normally associated with hazardous chemicals that are dangerous goods. Examples include flammable, corrosive, explosive, chemically reactive and oxidising chemicals. Chemicals with physicochemical hazards pose risks to workers and to property. 

Risks arising from chemicals with physicochemical hazards are often different from those of health hazards, as they generally do not occur as a result of interaction of the chemical with people. 

Safety Data Sheet (SDS) means a document that describes the identity, chemical and physical properties, health and environmental hazard information, uses, precautions for use, safe handling procedures and safe disposal procedures of a hazardous chemical. Schedule 7 of the WHS Regulations prescribes what information must be contained in a SDS. 

Further definitions and abbreviations used in this Code are listed in Appendix A. 

1.3 What is required to manage the risks of hazardous chemicals? 

IN ORDER TO MANAGE RISK UNDER THE WHS REGULATIONS, A DUTY HOLDER MUST: 

a) identify reasonably foreseeable hazards that could give rise to the risk 
b) eliminate the risk so far as is reasonably practicable 
c) if it is not reasonably practicable to eliminate the risk – minimise the risk so far as is reasonably practicable by implementing control measures in accordance with the hierarchy of risk control 
d) maintain the implemented control measure so that it remains effective, and 
e) review, and if necessary revise all risk control measures so as to maintain, so far as is reasonably practicable, a work environment that is without risks to health and safety. 

This Code provides guidance on how to manage the risks of hazardous chemicals by following a systematic process that involves: 
• identifying hazardous chemicals and processes which generate hazardous chemicals 
• if necessary, assessing the risks associated with these hazards 
• implementing and maintaining risk control measures, and 
• reviewing risk control measures. 

Where a small number of chemicals with known hazards are involved, risks may be able to be controlled without the need to undertake a risk assessment. If a risk assessment for hazardous chemicals is undertaken, the level of detail and complexity of the assessment will depend on individual circumstances. 


Chapter 3 of this Code provides guidance on how to do simple, generic and detailed risk assessments and when they may be appropriate. 


Guidance on the general risk management process is available in the Code of Practice: How to Manage Work Health and Safety Risks. 





Consulting your workers 


Consultation involves sharing of information, giving workers a reasonable opportunity to express views and taking those views into account before making decisions on health and safety matters. 

The WHS Act requires that you consult, so far as is reasonably practicable, with workers who carry out work for you who are (or are likely to be) directly affected by a work health and safety matter. 

If the workers are represented by a health and safety representative, the consultation must involve that representative. 

Consultation with workers and their health and safety representatives is required at each step of the risk management process. By drawing on the experience, knowledge and ideas of your workers you are more likely to identify all hazards and choose effective risk controls. 


Consulting, co-operating and co-ordinating activities with other duty holders 

The WHS Act requires that you consult, co-operate and co-ordinate activities with all other persons who have a work health or safety duty in relation to the same matter, so far as is reasonably practicable. 

Sometimes you may share responsibility for a health and safety matter with other business operators who are involved in the same activities or who share the same workplace. In these situations, you should exchange information to find out who is doing what and work together in a co-operative and co-ordinated way so that all risks are eliminated or minimised as far as reasonably practicable. 


For example, if you engage a contractor to carry out cleaning at your workplace that involves the use of chemicals, you should find out what is being used, whether there are any risks associated with the chemicals and how they will be controlled. 


Further guidance on consultation is available in the Code of Practice: Work Health and Safety Consultation, Co-operation and Co-ordination. 

Provision of information, training and supervision 

You must ensure that relevant information, training and instruction are provided to workers who may be exposed to hazardous chemicals in your workplace. Information and training should address: 
• the nature of the hazardous chemicals involved and the risks to the worker 
• the control measures implemented, how to use and maintain them correctly, for example how and when to clean or replace filters on a spray painting booth 
• the arrangements in place to deal with emergencies, including evacuation procedures, containing and cleaning up spills and first aid instructions 
• the selection, use, maintenance and storage of any personal protective equipment required to control risks 
• any health monitoring which may be required. 

The information, training and instruction must be provided in a manner that is readily understandable by workers or other persons who may be expected to be in the workplace, like visitors. 
You must also provide any supervision necessary to protect your workers from health and safety risks arising from the work at the workplace, if the worker: 

• uses, handles, generates or stores a hazardous chemical, or 
• 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. 

2. HOW TO IDENTIFY HAZARDS 


There are two broad types of hazards associated with hazardous chemicals: those hazardous to human health and those with physicochemical effects. Hazardous chemicals may present an immediate or long term risk to human health through their toxicological properties – these are referred to as health hazards; or a risk to safety of persons and property as a result of their physicochemical hazards. 

The first step in managing risks involves identifying all the chemicals that are used, handled, stored or generated at your workplace in consultation with workers. Labels and safety data sheets are the main sources of information to find out whether the chemicals are hazardous. 

2.1 Labels and Safety Data Sheets (SDS) 


MOST HAZARD INFORMATION ON CHEMICALS WILL BE AVAILABLE FROM THE LABEL AND THE SDS. HOWEVER, SOME PRODUCT LABELS DO NOT CONTAIN ALL HAZARD INFORMATION—FOR EXAMPLE FOR CONSUMER PRODUCTS OR WHERE THE LABEL IS TOO SMALL TO FIT ALL RELEVANT HAZARD INFORMATION, OR WHEN HAZARDOUS CHEMICALS THAT ARE DANGEROUS GOODS ARE LABELLED TO MEET TRANSPORT REQUIREMENTS. 

You should always read the label in conjunction with the SDS to make sure all chemical hazards are identified. 

If you don’t have a safety data sheet for a hazardous chemical supplied to your workplace, you must obtain one from the supplier of the chemical before the chemical is used at the workplace. 

The WHS Regulations require the supplier to supply a current SDS for the product on the first supply. The WHS Regulations also require the person conducting a business or undertaking to obtain the current SDS from the supplier. 

The SDS will provide you with information relevant to the safe use, handling, generation and storage of the chemical. It contains information on the identity of the product and any hazardous ingredients, potential health effects, toxicological properties, physical hazards, safe handling and storage, emergency procedures, and disposal requirements specific to the chemical. 


Table 1 shows examples of label elements indicating the type of hazard and the severity of the hazard that may appear on a label or SDS. This information should be considered as part of the risk assessment, described in more detail in chapter 3 of this Code. 

Sometimes a hazard will not be easily identified through labelling, for example hydrogen sulphide in a sewer or diesel exhaust fume from truck engines. This is described further in section 2.3 below. 

2.2 Unlabelled containers 


IF YOU FIND A CONTAINER THAT DOES NOT HAVE A LABEL OR INCORRECTLY LABELLED, ACTION MUST BE TAKEN TO CORRECTLY LABEL THE CONTAINER IN ACCORDANCE WITH THE CODE OF PRACTICE: LABELLING OF WORKPLACE HAZARDOUS CHEMICALS. 

If the contents of the container are not known, this should be clearly marked on the container, for example, 'Caution - do not use: unknown substance'. Such a container should be stored in isolation until its contents can be identified and, if hazardous, the container is appropriately labelled. If the contents cannot be identified, they should be disposed of in accordance with relevant waste management requirements. 





Table 1: Examples of hazard information on labels and SDS 

|Label element |Examples | 
|Signal words – these provide an immediate |Danger or Warning. | 
|warning to the reader | | 
|Hazard statements – these describe the nature |May cause cancer | 
|and severity of the chemical hazard |Fatal if inhaled | 
| |Flammable liquid and vapour | 
| |Causes severe skin burns and eye damage | 
| |May cause respiratory irritation | 
|Pictograms – these provide a pictorial |[pic][pic][pic] | 
|representation of the type of hazard that can |[pic][pic] | 
|be easily recognised at a glance | | 
|Precautionary statements – these provide |Use explosion proof electrical equipment | 
|instructions for risk prevention, response, |Do not breathe vapours | 
|storage and disposal |Do not get in eyes, on skin or clothing | 
| |Use only outdoors or in a well ventilated area | 
| |If on skin: Wash with plenty of soap and water | 


Other important information to note from the label and SDS includes: 

|The route of entry |This information is important as it lets you assess the health risks to your workers. Routes of entry can | 
| |include inhalation (breathing it in), skin contact, ingestion (swallowing it), eye contact and injection | 
| |through high pressure equipment. | 
| |Depending on the substance, the severity of the harm could range from minor to major, for example, from | 
| |minor skin irritation to chronic respiratory disease. Some chemicals may not be hazardous by all routes of | 
| |entry. For example, silica is hazardous only by inhalation so the risk assessment needs to consider how | 
| |inhalation could occur in the workplace. | 
|Advice or warnings for |The SDS may also include summaries of toxicological data, or advice or warnings for people that might be at | 
|at-risk workers |risk, such as | 
| |people who are sensitised to particular chemicals, | 
| |warnings for pregnant women or | 
| |people with existing medical conditions such as asthma. | 
|Instructions on use |Some products may have defined uses, for example, agricultural and veterinary chemicals, and some consumer | 
| |chemicals. It may be illegal to use some chemicals contrary to label directions. | 
|Instructions on storage |This may include advice on not to store with certain incompatible materials, or advice on potential | 
| |hazardous degradation products | 
| |Examples include – storage of acids and bases; or storage instructions to avoid formation of explosive | 
| |peroxides in ether during extended storage | 
|Physicochemical properties |Physicochemical properties can have a significant effect on the hazard. Some key properties to note | 
| |include: | 
| |(a) physical state: is it solid, liquid or gas? | 
| |- if solid – what is the potential for dust explosion? | 
| |- if liquid – is it mobile/viscous/volatile/miscible? | 
| |- if gas (and vapours) – is it lighter/heavier than air? | 
| |(b) flashpoint, fire point and explosive limits | 
| |(c) viscosity | 
| |(d) density | 
| |(e) particle size | 
| |(f) vapour pressure | 
| |(g) solubility and pH | 
| |(h) reactivity | 
| |(i) boiling and/or freezing point or range | 
| |(j) electrical and/or heat conductivity, and | 
| |(k) the nature and concentration of combustion products. | 
|Use situations that may |Examples may include: | 
|generate hazardous chemicals|use of welding rods which may liberate hazardous fumes and vapours, | 
| |directions for use of bleach, warning that harmful levels of chlorine may be generated if the substance is | 
| |mixed with incompatible chemicals. | 
| |Warnings that alkali metals, in contact with water or acids, liberate flammable gas | 
| |Information on by-products or breakdown products like formation of explosive peroxides in ether | 
|Personal protective |This may include specific types of personal protective equipment to be used, for example use of nitrile | 
|equipment |gloves to protect from exposure to chlorinated or hydrocarbon solvents, or a specific type of respiratory | 
| |protection. | 
|Environmental hazards |The SDS should contain information on environmental hazards and risks. An awareness of this information | 
| |will assist you to meet any environmental laws in your state or territory. | 


2.3 Hazardous chemicals generated or manufactured in the workplace 

UNDER THE WHS REGULATIONS, THE PERSON CONDUCTING THE BUSINESS OR UNDERTAKING HAS A DUTY TO MANAGE RISKS FROM HAZARDOUS CHEMICALS, INCLUDING THOSE RESULTING FROM POTENTIAL CHEMICAL OR PHYSICAL REACTIONS BETWEEN THE CHEMICAL AND ANOTHER SUBSTANCE OR MIXTURE, AND A SUBSTANCE THAT MAY BE GENERATED. 

You must identify reasonably foreseeable hazards from any hazardous chemicals that are manufactured, produced or generated in the workplace. You may be required under the WHS Regulations to classify and label the chemical, and prepare an SDS. 

Some information on likely by-products may be available from SDSs, but not always. You should find out what by-products and waste materials may be produced from work activities, for example: use of welding rods may liberate toxic fumes and vapours, grinding metals release toxic metal fumes, off-gassing of glues from manufactured timber products (for example, MDF), and dusts released from machining timbers may be toxic or present a dust explosion risk. 

2.4 Chemicals with exposure standards 


ONCE YOU HAVE IDENTIFIED ALL THE CHEMICALS AND SUBSTANCES AT YOUR WORKPLACE, YOU MUST DETERMINE WHETHER ANY HAVE A WORKPLACE EXPOSURE STANDARD. CHEMICALS WITH WORKPLACE EXPOSURE STANDARDS ARE LISTED IN THE SAFE WORK AUSTRALIA PUBLICATION, WORKPLACE EXPOSURE STANDARDS FOR AIRBORNE CONTAMINANTS WHICH IS AVAILABLE FROM THE SAFE WORK AUSTRALIA WEBSITE. THESE EXPOSURE STANDARDS ARE ALSO AVAILABLE FROM THE HAZARDOUS SUBSTANCES INFORMATION SYSTEM, WHICH CAN ALSO BE ACCESSED FROM THE SAFE WORK AUSTRALIA WEBSITE. 

2.5 Hazardous chemical register 

THE WHS REGULATIONS REQUIRE THAT A REGISTER OF HAZARDOUS CHEMICALS AT THE WORKPLACE BE PREPARED AND KEPT UP TO DATE. THE REGISTER MUST ALSO BE READILY ACCESSIBLE TO WORKERS INVOLVED IN USING, HANDLING OR STORING HAZARDOUS CHEMICALS AND TO ANYONE ELSE WHO IS LIKELY TO BE AFFECTED BY A HAZARDOUS CHEMICAL AT THE WORKPLACE. THE REGISTER MUST INCLUDE A LIST OF HAZARDOUS CHEMICALS USED, HANDLED OR STORED AT THE WORKPLACE AND MUST CONTAIN THE CURRENT SDS FOR EACH HAZARDOUS CHEMICAL LISTED. 

The register should be updated as new hazardous chemicals are introduced to the workplace or when the use of a particular hazardous chemical is discontinued. 

A manifest for hazardous chemicals listed in Schedule 11 is also required under the WHS Regulations where threshold quantities are exceeded. See also Appendix I of this code. 

2.6 Other sources of information 

ADDITIONAL INFORMATION REGARDING RISKS AND HAZARDS ASSOCIATED WITH THE USE, HANDLING, GENERATION AND STORAGE OF HAZARDOUS CHEMICALS CAN BE OBTAINED FROM THE FOLLOWING: 
• incident and accident records 
• previous risk assessment records 
• Australian Code for the Transport of Dangerous Goods by Road and Rail 
• state and territory regulatory authorities 
• Hazardous Substances Information System (HSIS) database 
• European Chemical Substances Information System (ESIS) 
• The Standard for the Uniform Scheduling of Medicines and Poisons (SUSMP) 
• National Industrial Chemical Notification and Assessment Scheme (NICNAS) 
• trade unions and employer associations 
• occupational health and safety consultants, and 
• internet searches of reputable and authoritative websites, such as those of international work health and safety agencies like the US Occupational Safety and Health Administration, or the European Chemicals Bureau. 

3. HOW TO ASSESS RISKS 


The assessment process enables a distinction to be made between the ‘hazard’ of a chemical and the ‘risk’ to health and safety that arises from its use, handling, generation and storage. A risk assessment involves considering what could happen (consequence) if someone is exposed to a hazard and the likelihood of it happening. 

When assessing risks to health and from physicochemical hazards, it is useful to make a determination of the overall risk based on the likelihood and consequences. 

Your risk assessment should also consider foreseeable failures of plant and equipment, as well as any control measures, for example: 
• A power failure may impact on the operation of a mechanical ventilation system at the workplace. 
• Accidental spills have the potential to corrode or impact on nearby plant or equipment. 

Appendix C provides some examples of common risks in a workplace and possible controls that may be considered. Appendix D and Appendix E provide an overview and checklist of the risk assessment process. A case study on how to assess risks associated with workplace hazardous chemicals is at Appendix F. 

3.1 Decide who should do the assessment 


ASSESSMENTS ARE BASED ON A THOROUGH UNDERSTANDING OF WHAT HAPPENS, OR MIGHT HAPPEN, IN THE WORKPLACE. YOU MAY CONDUCT THE ASSESSMENT IN-HOUSE. HOWEVER, IF SPECIFIC EXPERTISE OR EQUIPMENT IS REQUIRED TO CONDUCT A RISK ASSESSMENT AND THIS IS NOT AVAILABLE WITHIN YOUR WORKPLACE, THEN A PROFESSIONAL SHOULD BE CONSULTED. 

Anyone who does an assessment should have a practical understanding of the WHS Regulations, codes of practice and relevant guidance materials, including an understanding of the work processes involved at the workplace. The person should have the authority to do the work, and should have enough resources to gather information, consult the appropriate people, review existing records and examine the workplace. 

The person should also have abilities to: 
• interpret the information on the label and SDS of the hazardous chemical 
• observe the conditions of work and to foresee potential problems 
• communicate effectively and consult with workers, contract workers, managers, specialists etc 
• draw all the information together in a systematic way to form valid conclusions about exposures and risks, and 
• report the findings accurately to all parties concerned. 

A single person such as a works manager or works chemist may be suitably competent to perform simple assessments, while in more complex cases, several people representing a variety of skills will probably need to be involved in collecting and assessing the information. 

When to seek professional help 


Some aspects of a risk assessment are complex and may require expert technical assistance to do them effectively. Examples where professional advice may be needed includes: 
• the design of an air monitoring strategy 
• collection and analysis of samples 
• interpretation of monitoring and testing results, and 
• undertaking health monitoring. 

Professional assistance may also be required in the design, installation and maintenance of control measures, such as ventilation systems or fire protection systems. 

3.2 Decide what sort of risk assessment is appropriate 


A RISK ASSESSMENT CAN BE UNDERTAKEN WITH VARYING DEGREES OF DETAIL, DEPENDING ON THE TYPE OF HAZARDS AND THE INFORMATION, DATA AND RESOURCES THAT YOU HAVE AVAILABLE. 

a) Simple and obvious assessment - A simple and obvious assessment consists of: 
• Reviewing the label and the SDS of the hazardous chemicals used in the workplace and identifying the risks involved in their use. 
• Evaluating the above information and risks. 
• Concluding that the hazardous chemicals in the workplace are already or can be readily controlled, with existing control measures, as recommended in the SDS or other reliable sources, and there is not a significant risk to health and safety. 

For example, a cleaning agent may have potential skin irritation effects while being non-volatile. The assessment process is simple in that being aware of the SDS or label information, workers who handle this chemical will require the control measure (such as the use of protective gloves) in order to protect the skin. Without such an assessment, skin irritation when handling the cleaning agent could have occurred. 

b) Generic assessment – for some workplaces, generic assessments are possible, that is, ones which apply to many similar workplaces or situations. In a generic assessment, an assessment is made of a particular workplace, area, job or task and the assessment is then applied to similar work activities which involves the use of the chemical being assessed. 

Example, a person conducting a business or undertaking, or alternatively allied industries or trade associations, might do a generic assessment for a number of workplaces that use, handle, generate or store identical chemicals (such as service stations). 

When conducting a generic assessment, you should consider that the workplace, tasks and hazardous chemicals being assessed are identical in characteristics, properties, potential hazards and risks. 

c) Detailed assessment - In certain workplaces, a more detailed assessment may be required when there is a 'significant risk' to health or uncertainty as to the risk of exposure or health. 

For example, a detailed assessment may be required for a dry cleaning shop where some of the clothing to be cleaned is processed using chemical products. If the assessment process is unable to determine risks that may arise from the use of the chemical, you should then obtain or seek more information regarding the chemical or engage a professional to help evaluate potential risk associated with the chemical. 

In order to complete a detailed assessment, further decisions may need to be taken to: 
• eliminate the uncertainty of any risks 
• select appropriate control measures 
• ensure that control measures are properly used and maintained, and 
• determine if atmospheric monitoring or health monitoring are required. 


Simplifying the risk assessment 

The risk assessment process can be simplified by evaluating the nature of the work in smaller, more manageable parts. You do not need to do a single risk assessment covering every work activity in the whole workplace. Instead, evaluate the nature of the work by: 

Dividing up the workplace 

If it is not practicable for the workplace to be assessed as a whole, divide it into smaller units (departments, buildings, locations or processes) to make risk assessment more manageable. Walking through the workplace and looking at floor plans or process plans will help you decide how to divide up the workplace. 

Grouping similar work 


Workers performing similar work or using similar substances may be grouped together. Risk assessments can then be performed on selected workers where it has been established that their exposures are representative of their group. These are referred to as similarly exposed groups. In this way, you can avoid having to repeat exposure assessments for each and every worker. 

If the work involves a large number of different hazardous chemicals, they may be grouped on the basis of their form, properties and the way they are used or handled. This kind of grouping may be appropriate for example, where: 
• a range of solvent-based paints containing a number of different solvents and additives are used in the same or similar way (for example, sprayed, brushed or applied with a roller), 
• solvent-based liquid pesticides are used in the same or similar way (for example, decanted, mixed or sprayed). 

Examining work practices and conditions 


Once you have divided the workplace into manageable units, you should observe and consult with workers to find out how the job is actually done. People do not always work ‘by the book’, and may devise their own methods of work. Also, find out what happens during cleaning, maintenance, breakdowns and during staff absences or shortages. 

You should take account of any information about incidents, fires, spillages, illnesses or diseases that may be related to the use of the hazardous chemical. Check your accident/incident records. Ask those doing the work if they have experienced symptoms listed on the SDS. This information will help you to determine if exposure has been significant. 

Assessment to consider both health and physicochemical risks 


Hazardous chemicals may present an immediate or long term risk to human health through their toxicological properties, or a risk to safety of persons and property as a result of their physicochemical hazards. 

For example, exposure to liquefied petroleum gas (LPG) whilst contained in a cylinder presents a low risk. However, if the cylinder is damaged causing hazardous chemical to leak, which is then ignited, a fire could result in serious burns. If that leak occurs in a store room or similar enclosed space, it could result in an explosion that could destroy the building and kill or injure anyone nearby. Each of the outcomes involves a different type of harm with a range of severities, and each has a different likelihood of occurrence. 

While there are many common elements to assessing risks from health and physicochemical hazards, there are also several key differences in the way these risks are assessed. As a consequence, the assessment of health and physicochemical risks are discussed separately in this chapter. 

3.3 Things to consider in assessing health risks 


THE ASSESSMENT OF HEALTH RISKS FROM HAZARDOUS CHEMICALS INVOLVES GAINING AN UNDERSTANDING OF THE SITUATIONS WHERE PEOPLE CAN BE EXPOSED TO, OR COME INTO CONTACT WITH THE CHEMICALS, INCLUDING THE EXTENT OF EXPOSURE AND HOW OFTEN THIS CAN OCCUR. AS WITH ALL RISK ASSESSMENTS, THE ASSESSMENT INVOLVING CHEMICAL HAZARDS NEEDS TO CONSIDER ALL WORKERS POTENTIALLY AT RISK, INCLUDING THOSE NOT DIRECTLY INVOLVED IN A WORK ACTIVITY, AS WELL AS OTHER PEOPLE LIKE VISITORS TO THE WORKPLACE. 

This section describes some of the things that should be considered in assessing health risks. 

The routes of entry by which the chemical can affect your health 


The type of hazard (for example, carcinogenicity, sensitisation, acute toxicity) and relevant routes of exposure (for example, inhalation, ingestion, skin contact) should be known from the hazard identification step. These are needed in the risk assessment to understand the level of risk from likely or potential exposure scenarios in your workplace. 

Silica is considered hazardous principally because of the long term, irreversible lung effects (such as silicosis), that may arise from repeated exposure to excessive concentrations. Its hazardous properties are associated with inhalation, so the evaluation of risk should be based on the potential for breathing in the silica dust rather than other routes of exposure (for example, contact with the skin). 

In contrast, even brief exposures to high concentrations of sodium hydroxide may lead to immediate effects which include irritation or burning of the skin, eyes and respiratory tract. Its hazardous properties relate to exposure via skin or eye contact and inhalation. Evaluation of risks to health for caustic soda should therefore consider the potential exposure through all of these routes. 

The physical form and concentration 


Some substances may be virtually harmless in some forms (such as a block of metal, a piece of wood or granulated solid chemicals) but may be very hazardous in another form (such as fine dust particles or fume that can be readily inhaled or solutions that may be splashed and readily absorbed through skin). This is also an important consideration in assessing risks from physicochemical hazards. 

The concentration of hazardous ingredients is also an important factor in the overall risk. Concentrates or pure substances may be extremely hazardous, while dilute solutions of the same chemical may not be hazardous at all. 

The chemical and physical properties of the substance 


Gases or liquids with low boiling points or high vapour pressures can give rise to high airborne concentrations in most circumstances, whereas high boiling point liquids such as oils are only likely to create a hazardous airborne concentration if they are heated or sprayed. Chemicals with a very low or high pH (for instance, acids and caustics respectively) are corrosive to the skin and eyes. 

Substances with a very low odour threshold can be easily detected by smell. However, extreme caution is needed because some chemicals with a high odour threshold may be present in high concentrations without any noticeable odour. Odour must not be used to assess risk. 

The chemical and physical properties are also important in assessing risks from physicochemical hazards, described later in this chapter. 

Determining who could be exposed, and when this could occur 


Workers can come in contact with a hazardous chemical and any waste, intermediate or product generated from the use of the substance if they: 
• work with it directly 
• are in the vicinity of where it is used or likely to be generated 
• enter an enclosed space where it might be present 
• disturb deposits of the substance on surfaces (for example, during cleaning) and make them airborne, and/or 
• come into contact with contaminated surfaces. 

You should consider all people at the workplace, including those who may not be directly involved in using, handling, storing or generating a hazardous chemical, such as: 
• ancillary or support/services workers (be aware that cleaners, maintenance and laboratory staff are often exposed to both the hazardous chemicals they use in the course of their work, such as cleaning products, and the hazardous chemicals used in the workplace by other workers) 
• contractors 
• visitors 
• supervisors and managers, and 
• office workers. 

You should consider: 
• the specific tasks or processes being undertaken in the workplace (for example, decanting, spraying, heating), not simply how they should be doing the task, but how they are actually doing it. By observing and consulting workers you can find out if they are bypassing correct procedures or if procedures are not adequately providing protection to workers. 
• the quantity of the chemicals being used. Use of larger quantities could result in greater potential for exposure 
• the risk controls in place and their effectiveness. For example, a ventilation system may be in use but when poorly maintained it may not achieve the correct level of protection (such as if filters are not regularly cleaned), and 
• whether each worker’s work technique has a significant bearing on their level of exposure. Poor techniques can lead to greater exposure. 

How often is exposure likely to occur and for how long? 


The total dose (amount) of a hazardous chemical a worker is likely to receive increases with an increase in the duration or frequency of exposure. Estimations of the duration and frequency of exposure can be based on observation, knowledge and experience of the work. Seek information from your workers and their health and safety representatives to find out: 
• which work activities involve routine and frequent exposure to hazardous chemicals (for example, daily exposure) and who are the people performing these activities? 
• what happens when non-routine work, production of one-off items or isolated batches, trials, maintenance or repair operations are performed? 
• what happens when there are changes to work practices in events such as cleaning, breakdowns, changes in volume of production, adverse weather conditions? 
• are there differences between workers within a group? Anyone whose work habits or personal hygiene (for example, washing before eating, drinking or smoking) are significantly different should be considered separately. 

What is the estimated exposure to hazardous chemical? 


Once you have investigated the hazardous chemicals, the quantities used, the frequency and duration of exposure, the effectiveness of the controls already in place, and whether workers are working directly with the substance this information should then be used to estimate the level of exposure. 

An estimation of the amount of exposure to hazardous chemicals can sometimes be obtained by observation. For example, you might look for evidence of fine deposits on people and surfaces, or the presence of dusts, mists or fumes visible in the air (for example, in light beams) or the presence of odours. 

An indication of the airborne concentrations of hazardous chemicals can often be obtained by simple tests, such as indicator tubes or dust lamps. However, in some cases the amount of exposure may vary throughout the day, so such tests may not establish workers’ exposure with confidence and it will be necessary to undertake detailed air monitoring. For chemicals that present a high hazard, you should consider undertaking air monitoring to determine the level of exposure. 

Biological monitoring may be a helpful means of assessing workers’ exposure to a hazardous chemical through all possible routes of absorption. 

Complying with exposure standards 


Some chemicals are known to present a high risk to workers by inhalation. These have been assigned Workplace Exposure Standards. To determine if a chemical used, handled or stored at your workplace has an exposure standard, refer to the Workplace Exposure Standards for Airborne Contaminants. 

A person conducting a business or undertaking must ensure that no one at the workplace is exposed to a substance or mixture in an airborne concentration that exceeds the relevant exposure standard. Air monitoring must be carried out to determine the is carried out 

Air monitoring must be carried out to determine the airborne concentration of hazardous chemicals if: 
• there is uncertainty whether the airborne concentration of the hazardous chemical is more than the exposure standard, or 
• monitoring is necessary to determine whether there is a risk to health. 

Where a chemical or an ingredient in a chemical product has an exposure standard, atmospheric monitoring may be necessary to determine the risks to workers and ensure that workers are not exposed to airborne concentrations above the chemical’s exposure standard. 

Even if monitoring indicates that exposure is below an exposure standard, sensitive workers may still be at risk. You must ensure that the risk of exposure is eliminated so far as is reasonably practicable, and if that is not reasonably practicable the risk must be minimised so far as is reasonably practicable by implementing new or improved control measures. 

For more information on how to interpret exposure standards and comply with the WHS Regulations, refer to the Workplace Exposure Standards for Airborne Contaminants and Guidance on the Interpretation of Workplace Exposure Standards for Airborne Contaminants available from the Safe Work Australia website. 

Chemicals requiring health monitoring 

A person conducting a business or undertaking must ensure that health monitoring is provided to a worker carrying out work for the business or undertaking if the worker is carrying out ongoing work using, handling, generating or storing a hazardous chemical and: 
• there is significant risk to the worker’s health because of exposure to a hazardous chemical referred to in Schedule 14 of the WHS Regulations, or 
• there is a significant risk to the worker’s health if the worker is exposed to a hazardous chemical that is not referred to in Schedule 14 and valid techniques are available to detect the effect on the worker’s health. 

For further information, refer to the Health Monitoring Guide for hazardous chemicals [under development]. 

Results of health monitoring that indicate that a worker is experiencing adverse health effects or signs of exposure to a hazardous chemical will mean that you must review and revise existing control measures to manage the risks to workers. 

3.4 How to assess physicochemical risks 


THE ASSESSMENT OF PHYSICOCHEMICAL RISKS IN THE WORKPLACE IS DIFFERENT IN MANY RESPECTS FROM THAT NEEDED WHEN ASSESSING HEALTH RISKS. WHEREAS HEALTH RISKS ARISE FROM INTERACTION OF PEOPLE WITH THE CHEMICAL, PHYSICOCHEMICAL RISKS ARISE MAINLY FROM HAZARDOUS CHEMICALS WHERE THEY COME INTO CONTACT WITH OTHER THINGS, LIKE CHEMICALS, SUBSTANCES AND MATERIALS IN FIXTURES AND FITTINGS IN EQUIPMENT AND PLANT, AS WELL AS IGNITION SOURCES. 

Fire and explosion 

A person conducting a business or undertaking must manage the risk to health and safety associated with an ignition sources in a hazardous atmosphere, unless the ignition source is part of a deliberate process or activity. 

Fire and explosion can result in catastrophic consequences, causing serious injuries or death of workers, as well as significant damage to property. They occur when the following three primary elements come together: 
• a source of fuel (a flammable or combustible substance) 
• a source of oxygen (usually in the air), and 
• an ignition source (a source of energy sufficient to cause ignition). 

Together, these three elements are commonly referred to as the fire triangle. 

Note: Chemical reactions and other processes which generate gases can also cause explosions through an increase in the pressure in the container in which the chemical is stored if the gas cannot escape, even if that gas does not itself ignite. 

The process for assessing fire and explosion risks can be described simply as identifying any situations where a fuel, oxygen and ignition source might come into contact with each other. However, there are a range of other factors that make a significant difference to the level of risk that must be considered, as described further below. 

When identifying hazards you should have identified all of the sources of fuel in your workplace that could contribute to fire and explosion risks. Fuels that present the highest risk are those hazardous chemicals that are flammable (for example, flammable solids, liquids or gases, including their vapours and fumes), other fire risk substances in other hazard classes (for example, pyrophoric liquids and solids, substances that react with water to emit flammable gasses) and other materials that are not hazardous chemicals, like wood, paper and leaves, and other combustible materials that contribute to the fire load. 

You should also identify sources of oxygen, such as oxygen gas and compressed air in cylinders, chemical oxidisers and peroxides. Oxygen is always present in the air. A list of common fuel and oxygen sources are listed in Tables G1 and G2 of Appendix G. 

Identifying ignition sources 


Ignition sources can be any energy source that has the potential to ignite a fuel. They can be categorised into three broad types: flames, sparks and heat. Some common examples of ignition sources are provided below. 


Table 2: Common examples of ignition sources 

|Type of ignition |Examples | 
|source | | 
|Flames |welding flames, gas heaters. | 
|Sparks* |Welding arcs, starters for fluorescent lighting, electric motors, | 
| |Static electricity including from friction sources | 
| |Lightning | 
| |friction from drilling, grinding, scraping of metal on concrete | 
|Heat |Light bulbs, ovens, radiators or heaters, flue pipes, vehicle engines and exhaust systems, | 
| |Exothermic chemical reactions (those which generate heat) | 


Not all electrical equipment is an ignition source. Some electrical equipment is specifically designed so that it does not create a source of ignition. This type of equipment is referred to as “intrinsically safe” and is discussed in the following sections. 

You must identify any ignition source in your workplace that has the potential to ignite a flammable or combustible material. You should also consider sources of ignition that are adjacent to your workplace or may periodically come into your workplace, for example vehicles (with hot engine and exhaust system) making deliveries, visitors or other portable items like cordless power tools, radios and fans. 


Other factors affecting fire and explosion risks 

The following physical and chemical characteristics of materials can influence the level of risk of a fire or explosion occurring. 


Form and physical state 

The form or physical state of chemicals, substances or other materials can have a significant influence on the level of risk of a fire or explosion. The physical state of a material is generally considered as either solid, liquid or gas, however materials can be further categorised as aerosolised droplets, vapours, fumes, mists, powders, dusts or fibres. 

Bulk materials in solid, liquid and gas forms behave differently and present different risks. Liquids spread readily compared to solids and have a greater risk of coming into contact with an ignition source if spilled. Gases present a greater risk as concentrations in air are generally higher than for liquids (and their vapours) and can spread more rapidly. Depending on the vapour density, some gases can flow across surfaces in a similar way to liquids, rather than dissipating quickly. 


Temperature and pressure 

Changes in temperature and pressure can affect the properties of a chemical. 

The explosive range of a chemical (for instance, its lower and upper explosive limits) can change with temperature. At higher temperatures, the lower explosive limit is usually lower, meaning that the substance is more likely to ignite at lower concentrations in air. Heating solid or liquid combustible substances can also increase the vapour pressure (for instance, the concentration of vapours emitted) of the substance making it more likely to ignite. 

Handling chemicals under pressure increases the risk in several ways. Any loss of containment will occur more rapidly than under normal atmospheric pressure so that more hazardous chemicals are released. Increasing pressure generally increases temperature of the material, and some chemicals also become unstable at higher temperatures and pressures causing an uncontrolled decomposition or reaction. 


Confinement 

The effects of an explosion can be exacerbated where the fuel and air mixture is contained, for example in a tank, duct or pipework, as well as in larger structures like silos, rooms or buildings. Explosions can be more violent than when unconfined, and flying debris (such as from the container or building) can cause serious injuries or death. 


Fire risks involving chemical oxidisers 

Chemical oxidisers can react violently and unexpectedly with many chemicals such as organic material (for example, wood, paper, cellulose products), hydrocarbon solvents (for example, mineral turpentine, petrol, diesel) and other organic (carbon based) chemicals (for example, ethanol, mineral oils). 

You should assess any situation that could occur where an oxidiser comes into contact with these types of materials. This includes any containers and other equipment used in handling or transferring the chemicals. Oxidisers should be handled in compatible containers and with compatible equipment to avoid a dangerous reaction occurring. 

It is important to note that, since oxidisers provide oxygen through the chemical reaction, rather than air being the oxygen source, a risk of fire or explosion can still exist even if these materials are handled under an inert atmosphere like nitrogen. 


Fire risks from other chemical reactions 

Fires and explosions can occur as a result of chemical reactions. Many chemical reactions are exothermic – that is they give off heat during the reaction. This heat can act as an ignition source igniting any fuels present, pressure can build up in enclosed systems (for example, containers, flasks, pressure vessels) causing the container to rupture or even explode. 

You should assess any situation where incompatible chemicals could interact and cause a dangerous or uncontrolled violent reaction. 


Dust explosion risks 


Dust explosions present a significant risk in some workplaces, however they are often overlooked. Dust explosions usually occur where combustible dusts (or fibres, for example from paper, grain, finely divided organic compounds and metals) have accumulated and are then disturbed and released into the air, coming into contact with an ignition source. Common ways in which dusts can be disturbed include from wind when opening doors or windows, during cleaning or sweeping up of waste or using compressed air to blow out material accumulated in crevices, gaps or in machinery. 

Dusts may also be generated transferring materials, such as filling the hold of a ship or a silo with grain (liberating grain dust). 

When the dust cloud comes into contact with an ignition source such as a flame, hot surface or spark, ignition can occur causing an explosion. Dust-air mixtures can be classified as hazardous atmospheres in the same way as other flammable materials like vapours from flammable liquids and flammable gases. 

Effect of particle size on dust explosion risk 


The size of particles in a dust can have a significant impact on the dust explosion risk. Smaller particles have a greater surface to mass ratio and present a greater risk. For example, a block of metal may be practically inert in its massive form (for example, a metal ingot) but could be extremely reactive when in the form of filings or shavings, dust or powder. Similarly, the risk from an aerosol (for instance, fine droplets in air) form of flammable liquid is much greater than for the bulk liquid. Processes that generate fine particles, like grinding and milling operations of flour and nanomaterials can present significant risks that need to be managed. Special control measures may need to be used for handling such materials. 

The classification of dust hazardous atmospheres is complex and depends on many factors, including the rate of dust dispersion and sedimentation characteristics, and particle size. Further information is contained in the following Australian Standards: 
• AS/NZS 4745:2004 – Code of practice for handling combustible dusts; and 
• AS/NZS 61241.10:2005 – Electrical apparatus for use in the presence of combustible dust - Classification of areas where combustible dusts are or may be present. 

Common examples of the types of industries and processes that have a potential for presenting a fire, explosion or implosion risk are listed in Appendix H. 

Off-site risks 


Some activities, systems of work, structures and equipment that are not directly involved with the use, storage and handling of hazardous chemicals in your workplace may create a hazard that you need to be aware of when undertaking your risk assessment. These include: 
• Hazardous chemicals on adjacent or nearby premises that could be ignited by activities at your workplace, and other substances and materials that that are not hazardous chemicals but that could add to the overall fire load, such as wooden pallets, paper, combustible liquids or other combustible materials. 
• Activities and installations on adjacent premises, such as the operation of plant, equipment and vehicles, deliveries of hazardous chemicals, personnel movements in normal and emergency situations, visitor access and the trial of site emergency procedures. 
• The proximity of sensitive facilities which may be put at risk by the presence of hazardous chemicals and during an emergency, such as schools, hospitals, child and aged care facilities, theatres, shopping centres and residences. These may require special consideration when planning for emergencies. 
• The presence of incompatible materials, either other chemicals or the materials that plant, equipment, storage and handling systems are made of which could react with the chemicals being stored or handled. 
• Foreseeable failures of plant, equipment, storage systems, as well as natural disasters or extreme weather events such as temperature extremes, wind, lightning or rainfall, including the potential for flooding. 
• Other failures which could occur and events which may give rise to new hazards or greater risk. Any examination should be systematic, and include consideration of the possibility of human error in the system’s operation. 


Risks from corrosive substances 


Hazardous chemicals that are corrosive to metals can cause damage to plant and equipment, such as containers, pipes, fixtures and fittings. Corrosion can lead to leaks or complete failure and loss of containment of the chemical, resulting in serious damage to property, exposure of workers to the hazardous chemicals and potential injury and death. 

It is important that you understand what chemicals are safe, and not safe, to handle with each piece of plant and equipment in your workplace. 

Compressed gases 


Compressed and liquefied gases are used as fuel, a source of oxygen or as shielding gases in certain types of welding. Cylinders contain large volumes of gas under high pressure and precautions need to be taken when storing, handling and using cylinders. You need to identify what gases are at workplace and assess the risks of uncontrolled release of pressure in compressed and liquefied gases. 

The hazards associated with compressed and liquefied gases include fire, explosion, toxicity, asphyxiation, oxidation and uncontrolled release of pressure. Gas leakage is particularly one of the greatest hazards. 

Asphyxiation hazards 


Asphyxia is a condition that occurs where there is lack of oxygen. All gases, including fuel gases (for example, hydrogen, acetylene and liquid petroleum gas) and inert gases (for example, argon, helium and nitrogen) are an asphyxiation hazard in high concentrations. 

Too little oxygen in the air that we breathe can cause fatigue and in extreme cases death. Using compressed and liquefied gases can result in dangerously low levels of oxygen, either through consumption of oxygen in the air (burning of fuel, or oxidation process such as microbial activity or rusting) or where an accumulation of gases displaces oxygen in air. For example, gases that are heavier than air can accumulate in low lying areas such as pits, wells and cellars and gases that are lighter than air can accumulate in high areas such as roof spaces and lofts. Working in a confined space with inadequate ventilation, where hazardous vapours can accumulate, is a potential asphyxiation hazard. 

You should identify possible causes of asphyxiation in your workplace. In welding and allied processes, asphyxiation can occur from gas slowly leaking in a work area. 

Compressed air 


Compressed air can be hazardous and should be handled carefully by workers. For example, the sudden release of gas can cause hearing damage or even rupture an eardrum. Compressed air can also deeply penetrate the skin resulting in an air bubble in the blood stream known as an embolism. Even a small quantity of air or other gas in the blood can be fatal. 

Ensuring workers are trained to handle compressed air properly can eliminate many of the associated ri
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FOREWORD 

This Code of Practice on how to manage the risks of hazardous chemicals in the workplace is an approved code of practice under section 274 of the Work Health and Safety Act (the WHS Act). 
An approved code of practice is a practical guide to achieving the standards of health, safety and welfare required under the WHS Act and the Work Health and Safety Regulations (the WHS Regulations). 
A code of practice applies to anyone who has a duty of care in the circumstances described in the code. In most cases, following an approved code of practice would achieve compliance with the health and safety duties in the WHS Act, in relation to the subject matter of the code. Like regulations, codes of practice deal with particular issues and do not cover all hazards or risks which may arise. The health and safety duties require duty holders to consider all risks associated with work, not only those for which regulations and codes of practice exist. 
Codes of practice are admissible in court proceedings under the WHS Act and Regulations. Courts may regard a code of practice as evidence of what is known about a hazard, risk or control and may rely on the code in determining what is reasonably practicable in the circumstances to which the code relates. 
Compliance with the WHS Act and Regulations may be achieved by following another method, such as a technical or an industry standard, if it provides an equivalent or higher standard of work health and safety than the code. 
An inspector may refer to an approved code of practice when issuing an improvement or prohibition notice. 
This Code of Practice has been developed by Safe Work Australia as a model code of practice under the Council of Australian Governments’ Inter-Governmental Agreement for Regulatory and Operational Reform in Occupational Health and Safety for adoption by the Commonwealth, state and territory governments. 
A draft of this Code of Practice was released for public consultation on 26 September 2011and was endorsed by the Workplace Relations Ministers’ Council on [to be completed]. 

SCOPE AND APPLICATION 

This Code provides practical guidance for persons conducting a business or undertaking on how to manage health and safety risks in relation to hazardous chemicals. 

This Code applies to substances, mixtures and articles used, handled or stored at the workplace which are defined as hazardous chemicals under the WHS Regulations. It does not apply to the transport of dangerous goods. This Code also applies to the generation of hazardous chemicals from work processes, for example toxic fumes released during welding. It also applies to chemicals which may not normally be hazardous chemicals, but may give rise to hazards in some circumstances, for example asphyxiation hazards. 

If you manufacture, import or supply hazardous chemicals that are used, or are likely to be used, in workplaces you should refer to the Codes of Practice for: 
• Preparation of Safety Data Sheets for Hazardous Chemicals 
• Labelling of Workplace Hazardous Chemicals 


If you use, handle or store hazardous chemicals listed in Schedule 14 of the WHS Regulations you should also refer to the Health Monitoring Guide [under development]. For asbestos containing materials you should refer to the Codes of Practice on: 
• How to Manage and Control Asbestos in the Workplace 
• How to Safely Remove Asbestos. 

Implementation of the GHS 

The WHS Regulations implement a new system of chemical hazard classification, labelling and safety data sheet requirements based on the United Nations’ Globally Harmonised System of Classification and Labelling of Chemicals (the GHS). Transition to this new system will occur over a 5 year period from 1 January 2012 until 31 December 2016. This Code refers to hazard classes and categories under the GHS. 

Prohibited and restricted hazardous chemicals. 

The WHS Regulations prohibit or restrict the use, storage or handling of certain hazardous chemicals in some situations. For example, substances containing arsenic must not be used in spray painting or abrasive blasting, while the carcinogen 4-nitrodiphenyl is prohibited from all uses. However, certain chemicals can be used, handled or stored in the workplace after receiving approval from a regulator. 


How to use this code of practice 

In providing guidance, the word ‘should’ is used in this Code to indicate a recommended course of action, while ‘may’ is used to indicate an optional course of action. 

This Code also includes various references to provisions of the WHS Act and Regulations which set out the legal requirements. These references are not exhaustive. The words ‘must’, ‘requires’ or ‘mandatory’ indicate that a legal requirement exists and must be complied with. 



1. INTRODUCTION 


1.1 Who has health and safety duties in relation to hazardous chemicals? 


A PERSON CONDUCTING A BUSINESS OR UNDERTAKING HAS THE PRIMARY DUTY UNDER THE WHS ACT TO ENSURE, SO FAR AS IS REASONABLY PRACTICABLE, THAT WORKERS AND OTHER PERSONS ARE NOT EXPOSED TO HEALTH AND SAFETY RISKS ARISING FROM THE BUSINESS OR UNDERTAKING. THIS DUTY INCLUDES THE SAFE USE, HANDLING AND STORAGE OF SUBSTANCES. 

There are more specific requirements relating to hazardous chemicals under the WHS Regulations, including that a person conducting a business or undertaking must: 

|manage risks to health and safety associated with using, handling, generating and storing of hazardous chemicals at a workplace | 
|review and if necessary revise control measures | 
|obtain the current Safety Data Sheet (SDS) from the manufacturer, importer or supplier of the chemical when or before it is first | 
|supplied for use at the workplace, or as soon as practicable after the hazardous chemical is first supplied to the workplace but | 
|before the hazardous chemical is used at the workplace | 
|ensure the SDS is readily accessible to a worker who is involved in using, handling or storing the hazardous chemical at the workplace| 
|and an emergency service worker, or anyone else, who is likely to be exposed to the hazardous chemical at the workplace | 
|ensure that a hazardous chemical is correctly labelled in accordance with the GHS and it complies with Part 3 of Schedule 9 of the WHS| 
|Regulations | 
|identify any risk of a physical or chemical reaction in relation to a hazardous chemical used, handled, generated or stored at a | 
|workplace | 
|ensure that, when storing flammable or combustible materials at the workplace, they are kept at the lowest practicable quantity | 
|if there is a possibility of fire or explosion in a hazardous area being caused by an ignition source, ensure that the ignition source| 
|is not introduced into the area (from outside or within the space) | 
|ensure that the workplace is provided with fire protection, fire fighting equipment and emergency equipment that is designed and built| 
|for the types of hazardous chemicals used, handled and stored at the workplace, and the conditions under which they are used, handled,| 
|generated or stored | 
|prepare an emergency plan if the quantity of a class of hazardous chemical used, handled, stored or generated at a workplace exceeds | 
|the manifest quantity for that hazardous chemical, including providing a copy of the emergency plan to primary emergency services | 
|organisation | 
|ensure that no-one at the workplace is exposed to a substance or mixture in an airborne concentration that exceeds the exposure | 
|standard for the substance or mixture | 
|ensure, so far as is reasonably practicable, that if there is a risk from a spill or leak of a hazardous chemical, a spill containment| 
|system is provided and is provided in each part of the workplace where the hazardous chemical is used, handled, generated or stored | 
|provide any supervision to a worker that is necessary to protect the worker from risks arising from the work at the workplace if the | 
|worker uses, handles, generates or stores a hazardous chemical or operates, tests, maintains, repairs, or decommissions a storage or | 
|handling system for a hazardous chemical | 


Manufacturers, importers and suppliers of hazardous chemicals have specific duties under the WHS regulations relating to the determination and classification of hazardous chemicals, correct labelling and the preparation and provision of safety data sheets. 

Officers, such as company directors, have a duty to exercise due diligence to ensure that the business or undertaking complies with the WHS Act and Regulations. This includes taking reasonable steps to ensure that the business or undertaking has and uses appropriate resources and processes to eliminate or minimise risks that arise from hazardous chemicals at the workplace. 

Workers have a duty to take reasonable care for their own health and safety and not adversely affect the health and safety of other persons. Workers must comply with any reasonable instruction and cooperate with any reasonable policy or procedure relating to the use, handling and storage of hazardous chemicals at the workplace. 

1.2 The meaning of key terms 


DANGEROUS GOODS MEAN DANGEROUS GOODS UNDER THE ADG CODE. MOST DANGEROUS GOODS ARE HAZARDOUS CHEMICALS. 

Dangerous goods describe certain substances, mixtures or articles that present a risk during transport, either through their physicochemical hazards, acute toxicity or hazards to the environment. These types of substances, mixtures or articles either meet the criteria of, or are listed in, the ADG Code. The classes and categories of hazardous chemicals that are dangerous goods are listed in Schedule 11 of the WHS Regulations and Appendix I of this code. 

Note: The WHS Regulations refer to hazard classes and categories in accordance with the GHS, rather than dangerous goods classes, categories and divisions. A comparison of dangerous goods classifications under the ADG code with those under the GHS is provided in Appendix B. 

Hazardous chemical means 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 7 of the WHS Regulations), but excludes a substance, mixture or article in the following hazard classes: 
• acute toxicity - oral - category 5 
• acute toxicity - dermal - category 5 
• acute toxicity - inhalation - category 5 
• skin corrosion/irritation - category 3 
• serious eye damage/eye irritation - category 2B 
• aspiration hazard - category 2 
• flammable gas - category 2 
• acute hazard to the aquatic environment – categories 1, 2 and 3 
• chronic hazard to the aquatic environment - categories 1, 2, 3 and 4, or 
• hazardous to the ozone layer. 

Most substances and mixtures that are dangerous goods under the Australian Code for the Transport of Dangerous Goods by Road or Rail (ADG) Code are hazardous chemicals. 

Note: The hazardous chemicals part of the WHS Regulations does not apply to some hazard classes and categories in the GHS and the ADG Code. For example, environmental hazards, class 6.2, class 7 and class 9 dangerous goods are excluded. 

Health hazards include chemicals that can make a person sick, ill or cause injury, as a result of direct contact with, or exposure to the chemical. Exposure usually occurs through inhalation, skin contact or ingestion. Adverse health effects can occur a short time after exposure – these are known as acute effects, or a long time after exposure – these are known as chronic effects. Typical acute health effects include symptoms like headaches, nausea or vomiting and skin corrosion, while chronic health effects include symptoms like asthma, dermatitis or cancer. 

Label means written, printed or graphical information elements concerning a hazardous chemical that is affixed to, printed on, or attached to the container of a hazardous chemical. 

Physicochemical hazards are those that result from the physical or chemical properties of the substance, mixture or article. These properties are normally associated with hazardous chemicals that are dangerous goods. Examples include flammable, corrosive, explosive, chemically reactive and oxidising chemicals. Chemicals with physicochemical hazards pose risks to workers and to property. 

Risks arising from chemicals with physicochemical hazards are often different from those of health hazards, as they generally do not occur as a result of interaction of the chemical with people. 

Safety Data Sheet (SDS) means a document that describes the identity, chemical and physical properties, health and environmental hazard information, uses, precautions for use, safe handling procedures and safe disposal procedures of a hazardous chemical. Schedule 7 of the WHS Regulations prescribes what information must be contained in a SDS. 

Further definitions and abbreviations used in this Code are listed in Appendix A. 

1.3 What is required to manage the risks of hazardous chemicals? 

IN ORDER TO MANAGE RISK UNDER THE WHS REGULATIONS, A DUTY HOLDER MUST: 

a) identify reasonably foreseeable hazards that could give rise to the risk 
b) eliminate the risk so far as is reasonably practicable 
c) if it is not reasonably practicable to eliminate the risk – minimise the risk so far as is reasonably practicable by implementing control measures in accordance with the hierarchy of risk control 
d) maintain the implemented control measure so that it remains effective, and 
e) review, and if necessary revise all risk control measures so as to maintain, so far as is reasonably practicable, a work environment that is without risks to health and safety. 

This Code provides guidance on how to manage the risks of hazardous chemicals by following a systematic process that involves: 
• identifying hazardous chemicals and processes which generate hazardous chemicals 
• if necessary, assessing the risks associated with these hazards 
• implementing and maintaining risk control measures, and 
• reviewing risk control measures. 

Where a small number of chemicals with known hazards are involved, risks may be able to be controlled without the need to undertake a risk assessment. If a risk assessment for hazardous chemicals is undertaken, the level of detail and complexity of the assessment will depend on individual circumstances. 


Chapter 3 of this Code provides guidance on how to do simple, generic and detailed risk assessments and when they may be appropriate. 


Guidance on the general risk management process is available in the Code of Practice: How to Manage Work Health and Safety Risks. 





Consulting your workers 


Consultation involves sharing of information, giving workers a reasonable opportunity to express views and taking those views into account before making decisions on health and safety matters. 

The WHS Act requires that you consult, so far as is reasonably practicable, with workers who carry out work for you who are (or are likely to be) directly affected by a work health and safety matter. 

If the workers are represented by a health and safety representative, the consultation must involve that representative. 

Consultation with workers and their health and safety representatives is required at each step of the risk management process. By drawing on the experience, knowledge and ideas of your workers you are more likely to identify all hazards and choose effective risk controls. 


Consulting, co-operating and co-ordinating activities with other duty holders 

The WHS Act requires that you consult, co-operate and co-ordinate activities with all other persons who have a work health or safety duty in relation to the same matter, so far as is reasonably practicable. 

Sometimes you may share responsibility for a health and safety matter with other business operators who are involved in the same activities or who share the same workplace. In these situations, you should exchange information to find out who is doing what and work together in a co-operative and co-ordinated way so that all risks are eliminated or minimised as far as reasonably practicable. 


For example, if you engage a contractor to carry out cleaning at your workplace that involves the use of chemicals, you should find out what is being used, whether there are any risks associated with the chemicals and how they will be controlled. 


Further guidance on consultation is available in the Code of Practice: Work Health and Safety Consultation, Co-operation and Co-ordination. 

Provision of information, training and supervision 

You must ensure that relevant information, training and instruction are provided to workers who may be exposed to hazardous chemicals in your workplace. Information and training should address: 
• the nature of the hazardous chemicals involved and the risks to the worker 
• the control measures implemented, how to use and maintain them correctly, for example how and when to clean or replace filters on a spray painting booth 
• the arrangements in place to deal with emergencies, including evacuation procedures, containing and cleaning up spills and first aid instructions 
• the selection, use, maintenance and storage of any personal protective equipment required to control risks 
• any health monitoring which may be required. 

The information, training and instruction must be provided in a manner that is readily understandable by workers or other persons who may be expected to be in the workplace, like visitors. 
You must also provide any supervision necessary to protect your workers from health and safety risks arising from the work at the workplace, if the worker: 

• uses, handles, generates or stores a hazardous chemical, or 
• 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. 

2. HOW TO IDENTIFY HAZARDS 


There are two broad types of hazards associated with hazardous chemicals: those hazardous to human health and those with physicochemical effects. Hazardous chemicals may present an immediate or long term risk to human health through their toxicological properties – these are referred to as health hazards; or a risk to safety of persons and property as a result of their physicochemical hazards. 

The first step in managing risks involves identifying all the chemicals that are used, handled, stored or generated at your workplace in consultation with workers. Labels and safety data sheets are the main sources of information to find out whether the chemicals are hazardous. 

2.1 Labels and Safety Data Sheets (SDS) 


MOST HAZARD INFORMATION ON CHEMICALS WILL BE AVAILABLE FROM THE LABEL AND THE SDS. HOWEVER, SOME PRODUCT LABELS DO NOT CONTAIN ALL HAZARD INFORMATION—FOR EXAMPLE FOR CONSUMER PRODUCTS OR WHERE THE LABEL IS TOO SMALL TO FIT ALL RELEVANT HAZARD INFORMATION, OR WHEN HAZARDOUS CHEMICALS THAT ARE DANGEROUS GOODS ARE LABELLED TO MEET TRANSPORT REQUIREMENTS. 

You should always read the label in conjunction with the SDS to make sure all chemical hazards are identified. 

If you don’t have a safety data sheet for a hazardous chemical supplied to your workplace, you must obtain one from the supplier of the chemical before the chemical is used at the workplace. 

The WHS Regulations require the supplier to supply a current SDS for the product on the first supply. The WHS Regulations also require the person conducting a business or undertaking to obtain the current SDS from the supplier. 

The SDS will provide you with information relevant to the safe use, handling, generation and storage of the chemical. It contains information on the identity of the product and any hazardous ingredients, potential health effects, toxicological properties, physical hazards, safe handling and storage, emergency procedures, and disposal requirements specific to the chemical. 


Table 1 shows examples of label elements indicating the type of hazard and the severity of the hazard that may appear on a label or SDS. This information should be considered as part of the risk assessment, described in more detail in chapter 3 of this Code. 

Sometimes a hazard will not be easily identified through labelling, for example hydrogen sulphide in a sewer or diesel exhaust fume from truck engines. This is described further in section 2.3 below. 

2.2 Unlabelled containers 


IF YOU FIND A CONTAINER THAT DOES NOT HAVE A LABEL OR INCORRECTLY LABELLED, ACTION MUST BE TAKEN TO CORRECTLY LABEL THE CONTAINER IN ACCORDANCE WITH THE CODE OF PRACTICE: LABELLING OF WORKPLACE HAZARDOUS CHEMICALS. 

If the contents of the container are not known, this should be clearly marked on the container, for example, 'Caution - do not use: unknown substance'. Such a container should be stored in isolation until its contents can be identified and, if hazardous, the container is appropriately labelled. If the contents cannot be identified, they should be disposed of in accordance with relevant waste management requirements. 





Table 1: Examples of hazard information on labels and SDS 

|Label element |Examples | 
|Signal words – these provide an immediate |Danger or Warning. | 
|warning to the reader | | 
|Hazard statements – these describe the nature |May cause cancer | 
|and severity of the chemical hazard |Fatal if inhaled | 
| |Flammable liquid and vapour | 
| |Causes severe skin burns and eye damage | 
| |May cause respiratory irritation | 
|Pictograms – these provide a pictorial |[pic][pic][pic] | 
|representation of the type of hazard that can |[pic][pic] | 
|be easily recognised at a glance | | 
|Precautionary statements – these provide |Use explosion proof electrical equipment | 
|instructions for risk prevention, response, |Do not breathe vapours | 
|storage and disposal |Do not get in eyes, on skin or clothing | 
| |Use only outdoors or in a well ventilated area | 
| |If on skin: Wash with plenty of soap and water | 


Other important information to note from the label and SDS includes: 

|The route of entry |This information is important as it lets you assess the health risks to your workers. Routes of entry can | 
| |include inhalation (breathing it in), skin contact, ingestion (swallowing it), eye contact and injection | 
| |through high pressure equipment. | 
| |Depending on the substance, the severity of the harm could range from minor to major, for example, from | 
| |minor skin irritation to chronic respiratory disease. Some chemicals may not be hazardous by all routes of | 
| |entry. For example, silica is hazardous only by inhalation so the risk assessment needs to consider how | 
| |inhalation could occur in the workplace. | 
|Advice or warnings for |The SDS may also include summaries of toxicological data, or advice or warnings for people that might be at | 
|at-risk workers |risk, such as | 
| |people who are sensitised to particular chemicals, | 
| |warnings for pregnant women or | 
| |people with existing medical conditions such as asthma. | 
|Instructions on use |Some products may have defined uses, for example, agricultural and veterinary chemicals, and some consumer | 
| |chemicals. It may be illegal to use some chemicals contrary to label directions. | 
|Instructions on storage |This may include advice on not to store with certain incompatible materials, or advice on potential | 
| |hazardous degradation products | 
| |Examples include – storage of acids and bases; or storage instructions to avoid formation of explosive | 
| |peroxides in ether during extended storage | 
|Physicochemical properties |Physicochemical properties can have a significant effect on the hazard. Some key properties to note | 
| |include: | 
| |(a) physical state: is it solid, liquid or gas? | 
| |- if solid – what is the potential for dust explosion? | 
| |- if liquid – is it mobile/viscous/volatile/miscible? | 
| |- if gas (and vapours) – is it lighter/heavier than air? | 
| |(b) flashpoint, fire point and explosive limits | 
| |(c) viscosity | 
| |(d) density | 
| |(e) particle size | 
| |(f) vapour pressure | 
| |(g) solubility and pH | 
| |(h) reactivity | 
| |(i) boiling and/or freezing point or range | 
| |(j) electrical and/or heat conductivity, and | 
| |(k) the nature and concentration of combustion products. | 
|Use situations that may |Examples may include: | 
|generate hazardous chemicals|use of welding rods which may liberate hazardous fumes and vapours, | 
| |directions for use of bleach, warning that harmful levels of chlorine may be generated if the substance is | 
| |mixed with incompatible chemicals. | 
| |Warnings that alkali metals, in contact with water or acids, liberate flammable gas | 
| |Information on by-products or breakdown products like formation of explosive peroxides in ether | 
|Personal protective |This may include specific types of personal protective equipment to be used, for example use of nitrile | 
|equipment |gloves to protect from exposure to chlorinated or hydrocarbon solvents, or a specific type of respiratory | 
| |protection. | 
|Environmental hazards |The SDS should contain information on environmental hazards and risks. An awareness of this information | 
| |will assist you to meet any environmental laws in your state or territory. | 


2.3 Hazardous chemicals generated or manufactured in the workplace 

UNDER THE WHS REGULATIONS, THE PERSON CONDUCTING THE BUSINESS OR UNDERTAKING HAS A DUTY TO MANAGE RISKS FROM HAZARDOUS CHEMICALS, INCLUDING THOSE RESULTING FROM POTENTIAL CHEMICAL OR PHYSICAL REACTIONS BETWEEN THE CHEMICAL AND ANOTHER SUBSTANCE OR MIXTURE, AND A SUBSTANCE THAT MAY BE GENERATED. 

You must identify reasonably foreseeable hazards from any hazardous chemicals that are manufactured, produced or generated in the workplace. You may be required under the WHS Regulations to classify and label the chemical, and prepare an SDS. 

Some information on likely by-products may be available from SDSs, but not always. You should find out what by-products and waste materials may be produced from work activities, for example: use of welding rods may liberate toxic fumes and vapours, grinding metals release toxic metal fumes, off-gassing of glues from manufactured timber products (for example, MDF), and dusts released from machining timbers may be toxic or present a dust explosion risk. 

2.4 Chemicals with exposure standards 


ONCE YOU HAVE IDENTIFIED ALL THE CHEMICALS AND SUBSTANCES AT YOUR WORKPLACE, YOU MUST DETERMINE WHETHER ANY HAVE A WORKPLACE EXPOSURE STANDARD. CHEMICALS WITH WORKPLACE EXPOSURE STANDARDS ARE LISTED IN THE SAFE WORK AUSTRALIA PUBLICATION, WORKPLACE EXPOSURE STANDARDS FOR AIRBORNE CONTAMINANTS WHICH IS AVAILABLE FROM THE SAFE WORK AUSTRALIA WEBSITE. THESE EXPOSURE STANDARDS ARE ALSO AVAILABLE FROM THE HAZARDOUS SUBSTANCES INFORMATION SYSTEM, WHICH CAN ALSO BE ACCESSED FROM THE SAFE WORK AUSTRALIA WEBSITE. 

2.5 Hazardous chemical register 

THE WHS REGULATIONS REQUIRE THAT A REGISTER OF HAZARDOUS CHEMICALS AT THE WORKPLACE BE PREPARED AND KEPT UP TO DATE. THE REGISTER MUST ALSO BE READILY ACCESSIBLE TO WORKERS INVOLVED IN USING, HANDLING OR STORING HAZARDOUS CHEMICALS AND TO ANYONE ELSE WHO IS LIKELY TO BE AFFECTED BY A HAZARDOUS CHEMICAL AT THE WORKPLACE. THE REGISTER MUST INCLUDE A LIST OF HAZARDOUS CHEMICALS USED, HANDLED OR STORED AT THE WORKPLACE AND MUST CONTAIN THE CURRENT SDS FOR EACH HAZARDOUS CHEMICAL LISTED. 

The register should be updated as new hazardous chemicals are introduced to the workplace or when the use of a particular hazardous chemical is discontinued. 

A manifest for hazardous chemicals listed in Schedule 11 is also required under the WHS Regulations where threshold quantities are exceeded. See also Appendix I of this code. 

2.6 Other sources of information 

ADDITIONAL INFORMATION REGARDING RISKS AND HAZARDS ASSOCIATED WITH THE USE, HANDLING, GENERATION AND STORAGE OF HAZARDOUS CHEMICALS CAN BE OBTAINED FROM THE FOLLOWING: 
• incident and accident records 
• previous risk assessment records 
• Australian Code for the Transport of Dangerous Goods by Road and Rail 
• state and territory regulatory authorities 
• Hazardous Substances Information System (HSIS) database 
• European Chemical Substances Information System (ESIS) 
• The Standard for the Uniform Scheduling of Medicines and Poisons (SUSMP) 
• National Industrial Chemical Notification and Assessment Scheme (NICNAS) 
• trade unions and employer associations 
• occupational health and safety consultants, and 
• internet searches of reputable and authoritative websites, such as those of international work health and safety agencies like the US Occupational Safety and Health Administration, or the European Chemicals Bureau. 

3. HOW TO ASSESS RISKS 


The assessment process enables a distinction to be made between the ‘hazard’ of a chemical and the ‘risk’ to health and safety that arises from its use, handling, generation and storage. A risk assessment involves considering what could happen (consequence) if someone is exposed to a hazard and the likelihood of it happening. 

When assessing risks to health and from physicochemical hazards, it is useful to make a determination of the overall risk based on the likelihood and consequences. 

Your risk assessment should also consider foreseeable failures of plant and equipment, as well as any control measures, for example: 
• A power failure may impact on the operation of a mechanical ventilation system at the workplace. 
• Accidental spills have the potential to corrode or impact on nearby plant or equipment. 

Appendix C provides some examples of common risks in a workplace and possible controls that may be considered. Appendix D and Appendix E provide an overview and checklist of the risk assessment process. A case study on how to assess risks associated with workplace hazardous chemicals is at Appendix F. 

3.1 Decide who should do the assessment 


ASSESSMENTS ARE BASED ON A THOROUGH UNDERSTANDING OF WHAT HAPPENS, OR MIGHT HAPPEN, IN THE WORKPLACE. YOU MAY CONDUCT THE ASSESSMENT IN-HOUSE. HOWEVER, IF SPECIFIC EXPERTISE OR EQUIPMENT IS REQUIRED TO CONDUCT A RISK ASSESSMENT AND THIS IS NOT AVAILABLE WITHIN YOUR WORKPLACE, THEN A PROFESSIONAL SHOULD BE CONSULTED. 

Anyone who does an assessment should have a practical understanding of the WHS Regulations, codes of practice and relevant guidance materials, including an understanding of the work processes involved at the workplace. The person should have the authority to do the work, and should have enough resources to gather information, consult the appropriate people, review existing records and examine the workplace. 

The person should also have abilities to: 
• interpret the information on the label and SDS of the hazardous chemical 
• observe the conditions of work and to foresee potential problems 
• communicate effectively and consult with workers, contract workers, managers, specialists etc 
• draw all the information together in a systematic way to form valid conclusions about exposures and risks, and 
• report the findings accurately to all parties concerned. 

A single person such as a works manager or works chemist may be suitably competent to perform simple assessments, while in more complex cases, several people representing a variety of skills will probably need to be involved in collecting and assessing the information. 

When to seek professional help 


Some aspects of a risk assessment are complex and may require expert technical assistance to do them effectively. Examples where professional advice may be needed includes: 
• the design of an air monitoring strategy 
• collection and analysis of samples 
• interpretation of monitoring and testing results, and 
• undertaking health monitoring. 

Professional assistance may also be required in the design, installation and maintenance of control measures, such as ventilation systems or fire protection systems. 

3.2 Decide what sort of risk assessment is appropriate 


A RISK ASSESSMENT CAN BE UNDERTAKEN WITH VARYING DEGREES OF DETAIL, DEPENDING ON THE TYPE OF HAZARDS AND THE INFORMATION, DATA AND RESOURCES THAT YOU HAVE AVAILABLE. 

a) Simple and obvious assessment - A simple and obvious assessment consists of: 
• Reviewing the label and the SDS of the hazardous chemicals used in the workplace and identifying the risks involved in their use. 
• Evaluating the above information and risks. 
• Concluding that the hazardous chemicals in the workplace are already or can be readily controlled, with existing control measures, as recommended in the SDS or other reliable sources, and there is not a significant risk to health and safety. 

For example, a cleaning agent may have potential skin irritation effects while being non-volatile. The assessment process is simple in that being aware of the SDS or label information, workers who handle this chemical will require the control measure (such as the use of protective gloves) in order to protect the skin. Without such an assessment, skin irritation when handling the cleaning agent could have occurred. 

b) Generic assessment – for some workplaces, generic assessments are possible, that is, ones which apply to many similar workplaces or situations. In a generic assessment, an assessment is made of a particular workplace, area, job or task and the assessment is then applied to similar work activities which involves the use of the chemical being assessed. 

Example, a person conducting a business or undertaking, or alternatively allied industries or trade associations, might do a generic assessment for a number of workplaces that use, handle, generate or store identical chemicals (such as service stations). 

When conducting a generic assessment, you should consider that the workplace, tasks and hazardous chemicals being assessed are identical in characteristics, properties, potential hazards and risks. 

c) Detailed assessment - In certain workplaces, a more detailed assessment may be required when there is a 'significant risk' to health or uncertainty as to the risk of exposure or health. 

For example, a detailed assessment may be required for a dry cleaning shop where some of the clothing to be cleaned is processed using chemical products. If the assessment process is unable to determine risks that may arise from the use of the chemical, you should then obtain or seek more information regarding the chemical or engage a professional to help evaluate potential risk associated with the chemical. 

In order to complete a detailed assessment, further decisions may need to be taken to: 
• eliminate the uncertainty of any risks 
• select appropriate control measures 
• ensure that control measures are properly used and maintained, and 
• determine if atmospheric monitoring or health monitoring are required. 


Simplifying the risk assessment 

The risk assessment process can be simplified by evaluating the nature of the work in smaller, more manageable parts. You do not need to do a single risk assessment covering every work activity in the whole workplace. Instead, evaluate the nature of the work by: 

Dividing up the workplace 

If it is not practicable for the workplace to be assessed as a whole, divide it into smaller units (departments, buildings, locations or processes) to make risk assessment more manageable. Walking through the workplace and looking at floor plans or process plans will help you decide how to divide up the workplace. 

Grouping similar work 


Workers performing similar work or using similar substances may be grouped together. Risk assessments can then be performed on selected workers where it has been established that their exposures are representative of their group. These are referred to as similarly exposed groups. In this way, you can avoid having to repeat exposure assessments for each and every worker. 

If the work involves a large number of different hazardous chemicals, they may be grouped on the basis of their form, properties and the way they are used or handled. This kind of grouping may be appropriate for example, where: 
• a range of solvent-based paints containing a number of different solvents and additives are used in the same or similar way (for example, sprayed, brushed or applied with a roller), 
• solvent-based liquid pesticides are used in the same or similar way (for example, decanted, mixed or sprayed). 

Examining work practices and conditions 


Once you have divided the workplace into manageable units, you should observe and consult with workers to find out how the job is actually done. People do not always work ‘by the book’, and may devise their own methods of work. Also, find out what happens during cleaning, maintenance, breakdowns and during staff absences or shortages. 

You should take account of any information about incidents, fires, spillages, illnesses or diseases that may be related to the use of the hazardous chemical. Check your accident/incident records. Ask those doing the work if they have experienced symptoms listed on the SDS. This information will help you to determine if exposure has been significant. 

Assessment to consider both health and physicochemical risks 


Hazardous chemicals may present an immediate or long term risk to human health through their toxicological properties, or a risk to safety of persons and property as a result of their physicochemical hazards. 

For example, exposure to liquefied petroleum gas (LPG) whilst contained in a cylinder presents a low risk. However, if the cylinder is damaged causing hazardous chemical to leak, which is then ignited, a fire could result in serious burns. If that leak occurs in a store room or similar enclosed space, it could result in an explosion that could destroy the building and kill or injure anyone nearby. Each of the outcomes involves a different type of harm with a range of severities, and each has a different likelihood of occurrence. 

While there are many common elements to assessing risks from health and physicochemical hazards, there are also several key differences in the way these risks are assessed. As a consequence, the assessment of health and physicochemical risks are discussed separately in this chapter. 

3.3 Things to consider in assessing health risks 


THE ASSESSMENT OF HEALTH RISKS FROM HAZARDOUS CHEMICALS INVOLVES GAINING AN UNDERSTANDING OF THE SITUATIONS WHERE PEOPLE CAN BE EXPOSED TO, OR COME INTO CONTACT WITH THE CHEMICALS, INCLUDING THE EXTENT OF EXPOSURE AND HOW OFTEN THIS CAN OCCUR. AS WITH ALL RISK ASSESSMENTS, THE ASSESSMENT INVOLVING CHEMICAL HAZARDS NEEDS TO CONSIDER ALL WORKERS POTENTIALLY AT RISK, INCLUDING THOSE NOT DIRECTLY INVOLVED IN A WORK ACTIVITY, AS WELL AS OTHER PEOPLE LIKE VISITORS TO THE WORKPLACE. 

This section describes some of the things that should be considered in assessing health risks. 

The routes of entry by which the chemical can affect your health 


The type of hazard (for example, carcinogenicity, sensitisation, acute toxicity) and relevant routes of exposure (for example, inhalation, ingestion, skin contact) should be known from the hazard identification step. These are needed in the risk assessment to understand the level of risk from likely or potential exposure scenarios in your workplace. 

Silica is considered hazardous principally because of the long term, irreversible lung effects (such as silicosis), that may arise from repeated exposure to excessive concentrations. Its hazardous properties are associated with inhalation, so the evaluation of risk should be based on the potential for breathing in the silica dust rather than other routes of exposure (for example, contact with the skin). 

In contrast, even brief exposures to high concentrations of sodium hydroxide may lead to immediate effects which include irritation or burning of the skin, eyes and respiratory tract. Its hazardous properties relate to exposure via skin or eye contact and inhalation. Evaluation of risks to health for caustic soda should therefore consider the potential exposure through all of these routes. 

The physical form and concentration 


Some substances may be virtually harmless in some forms (such as a block of metal, a piece of wood or granulated solid chemicals) but may be very hazardous in another form (such as fine dust particles or fume that can be readily inhaled or solutions that may be splashed and readily absorbed through skin). This is also an important consideration in assessing risks from physicochemical hazards. 

The concentration of hazardous ingredients is also an important factor in the overall risk. Concentrates or pure substances may be extremely hazardous, while dilute solutions of the same chemical may not be hazardous at all. 

The chemical and physical properties of the substance 


Gases or liquids with low boiling points or high vapour pressures can give rise to high airborne concentrations in most circumstances, whereas high boiling point liquids such as oils are only likely to create a hazardous airborne concentration if they are heated or sprayed. Chemicals with a very low or high pH (for instance, acids and caustics respectively) are corrosive to the skin and eyes. 

Substances with a very low odour threshold can be easily detected by smell. However, extreme caution is needed because some chemicals with a high odour threshold may be present in high concentrations without any noticeable odour. Odour must not be used to assess risk. 

The chemical and physical properties are also important in assessing risks from physicochemical hazards, described later in this chapter. 

Determining who could be exposed, and when this could occur 


Workers can come in contact with a hazardous chemical and any waste, intermediate or product generated from the use of the substance if they: 
• work with it directly 
• are in the vicinity of where it is used or likely to be generated 
• enter an enclosed space where it might be present 
• disturb deposits of the substance on surfaces (for example, during cleaning) and make them airborne, and/or 
• come into contact with contaminated surfaces. 

You should consider all people at the workplace, including those who may not be directly involved in using, handling, storing or generating a hazardous chemical, such as: 
• ancillary or support/services workers (be aware that cleaners, maintenance and laboratory staff are often exposed to both the hazardous chemicals they use in the course of their work, such as cleaning products, and the hazardous chemicals used in the workplace by other workers) 
• contractors 
• visitors 
• supervisors and managers, and 
• office workers. 

You should consider: 
• the specific tasks or processes being undertaken in the workplace (for example, decanting, spraying, heating), not simply how they should be doing the task, but how they are actually doing it. By observing and consulting workers you can find out if they are bypassing correct procedures or if procedures are not adequately providing protection to workers. 
• the quantity of the chemicals being used. Use of larger quantities could result in greater potential for exposure 
• the risk controls in place and their effectiveness. For example, a ventilation system may be in use but when poorly maintained it may not achieve the correct level of protection (such as if filters are not regularly cleaned), and 
• whether each worker’s work technique has a significant bearing on their level of exposure. Poor techniques can lead to greater exposure. 

How often is exposure likely to occur and for how long? 


The total dose (amount) of a hazardous chemical a worker is likely to receive increases with an increase in the duration or frequency of exposure. Estimations of the duration and frequency of exposure can be based on observation, knowledge and experience of the work. Seek information from your workers and their health and safety representatives to find out: 
• which work activities involve routine and frequent exposure to hazardous chemicals (for example, daily exposure) and who are the people performing these activities? 
• what happens when non-routine work, production of one-off items or isolated batches, trials, maintenance or repair operations are performed? 
• what happens when there are changes to work practices in events such as cleaning, breakdowns, changes in volume of production, adverse weather conditions? 
• are there differences between workers within a group? Anyone whose work habits or personal hygiene (for example, washing before eating, drinking or smoking) are significantly different should be considered separately. 

What is the estimated exposure to hazardous chemical? 


Once you have investigated the hazardous chemicals, the quantities used, the frequency and duration of exposure, the effectiveness of the controls already in place, and whether workers are working directly with the substance this information should then be used to estimate the level of exposure. 

An estimation of the amount of exposure to hazardous chemicals can sometimes be obtained by observation. For example, you might look for evidence of fine deposits on people and surfaces, or the presence of dusts, mists or fumes visible in the air (for example, in light beams) or the presence of odours. 

An indication of the airborne concentrations of hazardous chemicals can often be obtained by simple tests, such as indicator tubes or dust lamps. However, in some cases the amount of exposure may vary throughout the day, so such tests may not establish workers’ exposure with confidence and it will be necessary to undertake detailed air monitoring. For chemicals that present a high hazard, you should consider undertaking air monitoring to determine the level of exposure. 

Biological monitoring may be a helpful means of assessing workers’ exposure to a hazardous chemical through all possible routes of absorption. 

Complying with exposure standards 


Some chemicals are known to present a high risk to workers by inhalation. These have been assigned Workplace Exposure Standards. To determine if a chemical used, handled or stored at your workplace has an exposure standard, refer to the Workplace Exposure Standards for Airborne Contaminants. 

A person conducting a business or undertaking must ensure that no one at the workplace is exposed to a substance or mixture in an airborne concentration that exceeds the relevant exposure standard. Air monitoring must be carried out to determine the is carried out 

Air monitoring must be carried out to determine the airborne concentration of hazardous chemicals if: 
• there is uncertainty whether the airborne concentration of the hazardous chemical is more than the exposure standard, or 
• monitoring is necessary to determine whether there is a risk to health. 

Where a chemical or an ingredient in a chemical product has an exposure standard, atmospheric monitoring may be necessary to determine the risks to workers and ensure that workers are not exposed to airborne concentrations above the chemical’s exposure standard. 

Even if monitoring indicates that exposure is below an exposure standard, sensitive workers may still be at risk. You must ensure that the risk of exposure is eliminated so far as is reasonably practicable, and if that is not reasonably practicable the risk must be minimised so far as is reasonably practicable by implementing new or improved control measures. 

For more information on how to interpret exposure standards and comply with the WHS Regulations, refer to the Workplace Exposure Standards for Airborne Contaminants and Guidance on the Interpretation of Workplace Exposure Standards for Airborne Contaminants available from the Safe Work Australia website. 

Chemicals requiring health monitoring 

A person conducting a business or undertaking must ensure that health monitoring is provided to a worker carrying out work for the business or undertaking if the worker is carrying out ongoing work using, handling, generating or storing a hazardous chemical and: 
• there is significant risk to the worker’s health because of exposure to a hazardous chemical referred to in Schedule 14 of the WHS Regulations, or 
• there is a significant risk to the worker’s health if the worker is exposed to a hazardous chemical that is not referred to in Schedule 14 and valid techniques are available to detect the effect on the worker’s health. 

For further information, refer to the Health Monitoring Guide for hazardous chemicals [under development]. 

Results of health monitoring that indicate that a worker is experiencing adverse health effects or signs of exposure to a hazardous chemical will mean that you must review and revise existing control measures to manage the risks to workers. 

3.4 How to assess physicochemical risks 


THE ASSESSMENT OF PHYSICOCHEMICAL RISKS IN THE WORKPLACE IS DIFFERENT IN MANY RESPECTS FROM THAT NEEDED WHEN ASSESSING HEALTH RISKS. WHEREAS HEALTH RISKS ARISE FROM INTERACTION OF PEOPLE WITH THE CHEMICAL, PHYSICOCHEMICAL RISKS ARISE MAINLY FROM HAZARDOUS CHEMICALS WHERE THEY COME INTO CONTACT WITH OTHER THINGS, LIKE CHEMICALS, SUBSTANCES AND MATERIALS IN FIXTURES AND FITTINGS IN EQUIPMENT AND PLANT, AS WELL AS IGNITION SOURCES. 

Fire and explosion 

A person conducting a business or undertaking must manage the risk to health and safety associated with an ignition sources in a hazardous atmosphere, unless the ignition source is part of a deliberate process or activity. 

Fire and explosion can result in catastrophic consequences, causing serious injuries or death of workers, as well as significant damage to property. They occur when the following three primary elements come together: 
• a source of fuel (a flammable or combustible substance) 
• a source of oxygen (usually in the air), and 
• an ignition source (a source of energy sufficient to cause ignition). 

Together, these three elements are commonly referred to as the fire triangle. 

Note: Chemical reactions and other processes which generate gases can also cause explosions through an increase in the pressure in the container in which the chemical is stored if the gas cannot escape, even if that gas does not itself ignite. 

The process for assessing fire and explosion risks can be described simply as identifying any situations where a fuel, oxygen and ignition source might come into contact with each other. However, there are a range of other factors that make a significant difference to the level of risk that must be considered, as described further below. 

When identifying hazards you should have identified all of the sources of fuel in your workplace that could contribute to fire and explosion risks. Fuels that present the highest risk are those hazardous chemicals that are flammable (for example, flammable solids, liquids or gases, including their vapours and fumes), other fire risk substances in other hazard classes (for example, pyrophoric liquids and solids, substances that react with water to emit flammable gasses) and other materials that are not hazardous chemicals, like wood, paper and leaves, and other combustible materials that contribute to the fire load. 

You should also identify sources of oxygen, such as oxygen gas and compressed air in cylinders, chemical oxidisers and peroxides. Oxygen is always present in the air. A list of common fuel and oxygen sources are listed in Tables G1 and G2 of Appendix G. 

Identifying ignition sources 


Ignition sources can be any energy source that has the potential to ignite a fuel. They can be categorised into three broad types: flames, sparks and heat. Some common examples of ignition sources are provided below. 


Table 2: Common examples of ignition sources 

|Type of ignition |Examples | 
|source | | 
|Flames |welding flames, gas heaters. | 
|Sparks* |Welding arcs, starters for fluorescent lighting, electric motors, | 
| |Static electricity including from friction sources | 
| |Lightning | 
| |friction from drilling, grinding, scraping of metal on concrete | 
|Heat |Light bulbs, ovens, radiators or heaters, flue pipes, vehicle engines and exhaust systems, | 
| |Exothermic chemical reactions (those which generate heat) | 


Not all electrical equipment is an ignition source. Some electrical equipment is specifically designed so that it does not create a source of ignition. This type of equipment is referred to as “intrinsically safe” and is discussed in the following sections. 

You must identify any ignition source in your workplace that has the potential to ignite a flammable or combustible material. You should also consider sources of ignition that are adjacent to your workplace or may periodically come into your workplace, for example vehicles (with hot engine and exhaust system) making deliveries, visitors or other portable items like cordless power tools, radios and fans. 


Other factors affecting fire and explosion risks 

The following physical and chemical characteristics of materials can influence the level of risk of a fire or explosion occurring. 


Form and physical state 

The form or physical state of chemicals, substances or other materials can have a significant influence on the level of risk of a fire or explosion. The physical state of a material is generally considered as either solid, liquid or gas, however materials can be further categorised as aerosolised droplets, vapours, fumes, mists, powders, dusts or fibres. 

Bulk materials in solid, liquid and gas forms behave differently and present different risks. Liquids spread readily compared to solids and have a greater risk of coming into contact with an ignition source if spilled. Gases present a greater risk as concentrations in air are generally higher than for liquids (and their vapours) and can spread more rapidly. Depending on the vapour density, some gases can flow across surfaces in a similar way to liquids, rather than dissipating quickly. 


Temperature and pressure 

Changes in temperature and pressure can affect the properties of a chemical. 

The explosive range of a chemical (for instance, its lower and upper explosive limits) can change with temperature. At higher temperatures, the lower explosive limit is usually lower, meaning that the substance is more likely to ignite at lower concentrations in air. Heating solid or liquid combustible substances can also increase the vapour pressure (for instance, the concentration of vapours emitted) of the substance making it more likely to ignite. 

Handling chemicals under pressure increases the risk in several ways. Any loss of containment will occur more rapidly than under normal atmospheric pressure so that more hazardous chemicals are released. Increasing pressure generally increases temperature of the material, and some chemicals also become unstable at higher temperatures and pressures causing an uncontrolled decomposition or reaction. 


Confinement 

The effects of an explosion can be exacerbated where the fuel and air mixture is contained, for example in a tank, duct or pipework, as well as in larger structures like silos, rooms or buildings. Explosions can be more violent than when unconfined, and flying debris (such as from the container or building) can cause serious injuries or death. 


Fire risks involving chemical oxidisers 

Chemical oxidisers can react violently and unexpectedly with many chemicals such as organic material (for example, wood, paper, cellulose products), hydrocarbon solvents (for example, mineral turpentine, petrol, diesel) and other organic (carbon based) chemicals (for example, ethanol, mineral oils). 

You should assess any situation that could occur where an oxidiser comes into contact with these types of materials. This includes any containers and other equipment used in handling or transferring the chemicals. Oxidisers should be handled in compatible containers and with compatible equipment to avoid a dangerous reaction occurring. 

It is important to note that, since oxidisers provide oxygen through the chemical reaction, rather than air being the oxygen source, a risk of fire or explosion can still exist even if these materials are handled under an inert atmosphere like nitrogen. 


Fire risks from other chemical reactions 

Fires and explosions can occur as a result of chemical reactions. Many chemical reactions are exothermic – that is they give off heat during the reaction. This heat can act as an ignition source igniting any fuels present, pressure can build up in enclosed systems (for example, containers, flasks, pressure vessels) causing the container to rupture or even explode. 

You should assess any situation where incompatible chemicals could interact and cause a dangerous or uncontrolled violent reaction. 


Dust explosion risks 


Dust explosions present a significant risk in some workplaces, however they are often overlooked. Dust explosions usually occur where combustible dusts (or fibres, for example from paper, grain, finely divided organic compounds and metals) have accumulated and are then disturbed and released into the air, coming into contact with an ignition source. Common ways in which dusts can be disturbed include from wind when opening doors or windows, during cleaning or sweeping up of waste or using compressed air to blow out material accumulated in crevices, gaps or in machinery. 

Dusts may also be generated transferring materials, such as filling the hold of a ship or a silo with grain (liberating grain dust). 

When the dust cloud comes into contact with an ignition source such as a flame, hot surface or spark, ignition can occur causing an explosion. Dust-air mixtures can be classified as hazardous atmospheres in the same way as other flammable materials like vapours from flammable liquids and flammable gases. 

Effect of particle size on dust explosion risk 


The size of particles in a dust can have a significant impact on the dust explosion risk. Smaller particles have a greater surface to mass ratio and present a greater risk. For example, a block of metal may be practically inert in its massive form (for example, a metal ingot) but could be extremely reactive when in the form of filings or shavings, dust or powder. Similarly, the risk from an aerosol (for instance, fine droplets in air) form of flammable liquid is much greater than for the bulk liquid. Processes that generate fine particles, like grinding and milling operations of flour and nanomaterials can present significant risks that need to be managed. Special control measures may need to be used for handling such materials. 

The classification of dust hazardous atmospheres is complex and depends on many factors, including the rate of dust dispersion and sedimentation characteristics, and particle size. Further information is contained in the following Australian Standards: 
• AS/NZS 4745:2004 – Code of practice for handling combustible dusts; and 
• AS/NZS 61241.10:2005 – Electrical apparatus for use in the presence of combustible dust - Classification of areas where combustible dusts are or may be present. 

Common examples of the types of industries and processes that have a potential for presenting a fire, explosion or implosion risk are listed in Appendix H. 

Off-site risks 


Some activities, systems of work, structures and equipment that are not directly involved with the use, storage and handling of hazardous chemicals in your workplace may create a hazard that you need to be aware of when undertaking your risk assessment. These include: 
• Hazardous chemicals on adjacent or nearby premises that could be ignited by activities at your workplace, and other substances and materials that that are not hazardous chemicals but that could add to the overall fire load, such as wooden pallets, paper, combustible liquids or other combustible materials. 
• Activities and installations on adjacent premises, such as the operation of plant, equipment and vehicles, deliveries of hazardous chemicals, personnel movements in normal and emergency situations, visitor access and the trial of site emergency procedures. 
• The proximity of sensitive facilities which may be put at risk by the presence of hazardous chemicals and during an emergency, such as schools, hospitals, child and aged care facilities, theatres, shopping centres and residences. These may require special consideration when planning for emergencies. 
• The presence of incompatible materials, either other chemicals or the materials that plant, equipment, storage and handling systems are made of which could react with the chemicals being stored or handled. 
• Foreseeable failures of plant, equipment, storage systems, as well as natural disasters or extreme weather events such as temperature extremes, wind, lightning or rainfall, including the potential for flooding. 
• Other failures which could occur and events which may give rise to new hazards or greater risk. Any examination should be systematic, and include consideration of the possibility of human error in the system’s operation. 


Risks from corrosive substances 


Hazardous chemicals that are corrosive to metals can cause damage to plant and equipment, such as containers, pipes, fixtures and fittings. Corrosion can lead to leaks or complete failure and loss of containment of the chemical, resulting in serious damage to property, exposure of workers to the hazardous chemicals and potential injury and death. 

It is important that you understand what chemicals are safe, and not safe, to handle with each piece of plant and equipment in your workplace. 

Compressed gases 


Compressed and liquefied gases are used as fuel, a source of oxygen or as shielding gases in certain types of welding. Cylinders contain large volumes of gas under high pressure and precautions need to be taken when storing, handling and using cylinders. You need to identify what gases are at workplace and assess the risks of uncontrolled release of pressure in compressed and liquefied gases. 

The hazards associated with compressed and liquefied gases include fire, explosion, toxicity, asphyxiation, oxidation and uncontrolled release of pressure. Gas leakage is particularly one of the greatest hazards. 

Asphyxiation hazards 


Asphyxia is a condition that occurs where there is lack of oxygen. All gases, including fuel gases (for example, hydrogen, acetylene and liquid petroleum gas) and inert gases (for example, argon, helium and nitrogen) are an asphyxiation hazard in high concentrations. 

Too little oxygen in the air that we breathe can cause fatigue and in extreme cases death. Using compressed and liquefied gases can result in dangerously low levels of oxygen, either through consumption of oxygen in the air (burning of fuel, or oxidation process such as microbial activity or rusting) or where an accumulation of gases displaces oxygen in air. For example, gases that are heavier than air can accumulate in low lying areas such as pits, wells and cellars and gases that are lighter than air can accumulate in high areas such as roof spaces and lofts. Working in a confined space with inadequate ventilation, where hazardous vapours can accumulate, is a potential asphyxiation hazard. 

You should identify possible causes of asphyxiation in your workplace. In welding and allied processes, asphyxiation can occur from gas slowly leaking in a work area. 

Compressed air 


Compressed air can be hazardous and should be handled carefully by workers. For example, the sudden release of gas can cause hearing damage or even rupture an eardrum. Compressed air can also deeply penetrate the skin resulting in an air bubble in the blood stream known as an embolism. Even a small quantity of air or other gas in the blood can be fatal. 

Ensuring workers are trained to handle compressed air properly can eliminate many of the associated ri

