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Classified as hazardous

1. Identification

GHS Product CHLORPYRIFOS 500EC Insecticide
Identifier
Product Code 1030
Product Type Group 1B Insecticide
Company Name NUFARM AUSTRALIA LIMITED. (ABN 80 004 377 780)
Address 103-105 Pipe Road Laverton North
Victoria 3026 Australia
Telephone/Fax Tel: +61 3 9282-1000
Number Fax: +61 3 9282-1001
Emergency phone 1800 033 498 (24hr Australia)
number
Recommended use of For control of a wide range of insect pests on fruit, vegetables, oilseeds,
the chemical and cotton, cereals, pasture, turf and other situations as specified in the

Directions for Use Table on the label.

THIS PRODUCT IS TOO HAZARDOUS FOR USE BY HOUSEHOLDERS.

HOUSEHOLDERS MUST NOT USE THIS PRODUCT IN OR AROUND THE HOME.

Other Information This Safety Data Sheet describes the properties of the concentrated product.
The physical properties and the assessments may not apply to the properties of
the product once it has been diluted for application.

restrictions on use

2. Hazard Identification

GHS classification of OT3 Acute Toxicity - Oral: Category 3

the AH1 Aspiration Hazard: Category:l

SC-2 Skin Corrosion/Irritation: Category 2

ED2A Eye Damage/Irritation:. .Category 2A

CA2 Carcinogenicity: Category 2

SE-3NARC STOT Single Exposure. Category 3 (narcotic)
FL4 Flammable Liquids: Category 4

Signal Word (s) DANGER

Hazard Statement (s) H301 Toxic if swallowed.
H304 May be fatal if swallowed and enters airways.
H315 Causes ‘skin<irritation.
H319 Causes.serious eye irritation.
H351 Suspected of causing cancer.
H336 May cause drowsiness or dizziness.
AUHO66 Repeated exposure may cause skin dryness or cracking
H227 Combustible liquid
H400 Very toxic to aquatic life.
H410 Very toxic to aquatic life with long lasting effects.

substance/mixture

General P10l If medical advice is needed, have product container or label at hand.
Precautionary P102 Keep out of reach of children.
Statement (s) P103 Read label before use.
P104 Read Safety Data Sheet before use.
Pictogram (s) Skull and crossbones,Health hazard,Exclamation |S47(3[Environment,

The below pictograms are GHS Hazard symbols for workplace use only.
See SECTION 14 for Dangerous Goods information.

Precautionary P264 Wash hands and exposed skin thoroughly after handling.
statement — P270 Do not eat, drink or smoke when using this product.
Prevention P280 Wear protective gloves, clothing, eye and face protection.

P202 Do not handle until all safety precautions have been read and understood.
P26l Avoid breathing spray.
Precautionary P308+P313 IF exposed or concerned: Get medical advice/attention.
statement — Response P301+P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.
P330 Rinse mouth.
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P331 Do NOT induce vomiting.
P302+P352 IF ON SKIN: Wash with plenty of soap and water.
P332+P313 If skin irritation occurs: Get medical advice/attention.
P362 Take off contaminated clothing and wash before reuse.
P304+P340 IF INHALED: Remove victim to fresh air and keep at rest in a
position comfortable for breathing.
P312 Call a POISON CENTER or doctor/physician if you feel unwell.
Other Information Poisons Schedule S6

3. Composition/information on ingredients

Chemical Liquid

Characterization

Ingredients Name CcAas Proportion
Chlorpyrifos 2921-88-2 500 g/L
Liguid Hydrocarbons 64742-94-5 480 g/L
Other ingredients Balance
(considered

non-hazardous)

4. First-aid measures

Inhalation Remove patient to fresh air. Obtain medical advice.

Ingestion If swallowed do NOT induce vomiting; seek medical advice immediately and show
this container or label or contact the Poisons Information Centre on 13 11 26
(Aust). Make every effort to prewvent vomit from entering the lungs by careful

placement of the patient.
Do not give anything by mouth to a semi-conscious or unconscious person.
Skin If skin contact occurs, remove contaminated clothing and wash skin thoroughly
with water.
Seek medical advice, but only after the exposed skin has been thoroughly
washed.
Eye contact If in eyes, hold eyelids open and wash with copious amounts of water for at
least 15 minutes.
Seek medical advice.

First Aid Facilities If poisoning oceurs,. contact a doctor or the Poisons Information Centre
(Australia) on 13 11 26.
Adyvice to Doctor Vomiting may cause pulmonary aspiration. The stomach should be emptied as soon

as possible by careful gastric lavage (using a cuffed endotracheal tube
already in place). Artificial respiration should be started at the first sign
of respiratory failure. Cautious administration of fluids is advised, as well
as general supportive and symptomatic pharmacological treatment and absolute
rest. As early as possible, administer 2 mg of atropine sulfate i.v. and
1000-2000 mg of pralidoxime chloride or 250 mg of obidoxime chloride (adult
dose) i.v. to patients suffering from severe respiratory difficulties,
convulsions, and unconsciousness. Repeated doses of 2 mg of atropine sulfate
should be given, as required, based on the respiration, blood pressure, pulse
frequency, salivation, and convulsion conditions. The dose and the frequency
of atropine varies with each patient, but the patient should remain fully
atropinised (signs include dilated pupils, dry mouth, skin flushing).

Diazepam should be given in all but the mildest cases in doses of 10 mg, s.c.
or i.v., which may be repeated as required. For children, the doses are
0.04-0.08 mg of atropine/kg body weight, 250 mg of pralidoxime chloride per
child, or 4-8 mg of obidoxime chloride/kg body weight. Morphine, barbiturates,
phenothiazine derivatives, tranquillizers, and all kinds of central stimulants
are contraindicated.

5. Fire-fighting measures

Suitable Water fog, foam, carbon dioxide or dry chemical.

extinguishing media

Hazards from May emit toxic fumes of hydrogen chloride or phosgene if involved in fires or
Combustion exposed to extreme heat.

Products
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Special Protective Breathable air apparatus may have to be worn if material is involved in fires
Equipment for fire especially in confined spaces.

fighters

Hazchem Code 2X

Other Information STOP FIRE WATER FROM ENTERING DRAINS OR WATER BODIES.

6. Accidental release measures

Spills & Disposal Contain spill and absorb with clay, sand, soil or proprietary absorbent (such
as vermiculite).
Collect spilled material and waste in sealable open-top type containers for
disposal.
Dispose of at a landfill in accordance with local regulations.
If possible, ring 1800 033 498 for specialist advice.
Personal Protection For appropriate personal protective equipment (PPE), refer Section 8.

Clean-up Methods - Place damaged containers in recovery bins (if available) and return to
Large Spillages manufacturer.

Environmental Prevent from entering drains, waterways or sewers.

Precautions

7. Handling and storage

Conditions for safe Store in the closed, original container in a cool, well ventilated area.

storage, including Do not store for prolonged periods«in direct sunlight.

any incompatabilities Keep container tightly sealed and do mot store with seed, fertilisers or
foodstuffs.

Other Information Always read the label and any attached leaflet before use.

8. Exposure controls/personal protection

Occupational No biological exposure limit allocated.
exposure limit values Safe Work Australia has set the following exposure standard for chlorpyrifos
: TLV (TWA) 0.2 mg/m3, STEL -. SK
'SK' notice - absorption through the skin may be a significant source of
exposure. The exposure standard is invalidated if such contact should occur.

The manufacturer of the solvent has recommended an occupational exposure
limit of 100 mg/m3; 15ppm TWA, as total hydrocarbon.

Appropriate Handle in-well ventilated areas, generally natural ventilation is adequate.
engineering controls

Respiratory If exposure to vapour or spray is expected, a half face respirator with
Protection cartridge type A should be worn.

Personal Protective When opening the container, preparing spray and using the prepared spray wear
Equipment cotton overalls buttoned to the neck and wrist and a washable hat,

elbow-length PVC gloves and face shield or goggles.
Wear impervious footwear such as plastic or rubber boots.
Re-entry period: Do not enter treated area until spray has dried.
Hygiene Measures After use and before eating, drinking or smoking, wash hands, arms and face
thoroughly with soap and water.
After each day's use, wash contaminated clothing and safety equipment.

Requirements Check State or Territory regulations that require people who use pesticides in
Concerning Special their job or business to have training in the application of the materials.
Training

9. Physical and chemical properties

Form Liquid

Appearance Straw coloured liquid.
Melting Point <0°C

Boiling Point >150°C

Solubility in Water Forms an emulsion in water.
Specific Gravity 1.09 - 1.11
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pH
Vapour Pressure

Vapour Density
(Air=1)

Volatile Component
Surface Tension
Flash Point

Flammability

Flammable Limits -
Lower
Flammable Limits -
Upper
Kinematic Viscosity

neutral
2.5 mPa @ 25°C for chlorpyrifos
>1

40 - 50%
26.6 mN/M

68°C (PMCC - AS2106)

Combustible liquid C1. AS1940. Combustible
Liquid (GHS) .

0.6% v/v for solvent

(does not sustain combustion)

7.0% v/v for solvent

4.56 x 10-6 m2/sec

10. Stability and

reactivity

Incompatible
Materials

Possibility of
hazardous reactions
Hazardous
Polymerization

Avoid contact of the concentrate with strong alkalis and alkaline materials
such as lime.

Avoid contact of the concentrate with strong acids.
Keep away from strong oxidising agents, may react violently.

Hazardous polymerisation is not possible.

11. Toxicological Information

Toxicology
Information

Acute Toxicity - Oral

Acute Toxicity -
Dermal

Acute Toxicity -
Inhalation
Ingestion

Inhalation

Skin

Eye
Skin Sensitisation

Carcinogenicity

Reproductive
Toxicity
Chronic Effects

Other Information

Print Date: 15/08/2016

RTI 220261

No harmful effects are expected if the precautions on the label and this MSDS
are followed.

LD50 (rat) 135 - 163 mg/kg for chlorpyrifos
LD50 (rat) >2000 mg/kg for chlorpyrifos
LC50 (rat) (4hr) >0.2 mg/l for chlorpyrifos

Possible /symptoms of exposure include: vomiting and central nervous
system depression.

If aspirated into the lung, e.g. from vomiting, the presence of solvent may
result in chemical pneumonitis or pulmonary oedema.

When applying the product as a spray avoid breathing in spray mist.

Breathing in high concentrations of vapour can produce central nervous
system depression, which can lead to loss of coordination, impaired judgement
and if exposure is prolonged, unconsciousness.

The rate of absorption for chlorpyrifos is low hence,
moderately toxic by this route.

Prolonged contact with the concentrate can cause defatting of the skin and
may result in dermatitis.

The concentrate may cause irritation of the eyes.

nausea,

the product is

Product is not a skin sensitiser.

An impurity present in the solvent has been found to cause tumors in
laboratory studies. The active ingredient(s), chlorpyrifos is not considered
carcinogenic.
Data indicates no reproductive effects.

Data indicates no teratogenic effects.
Regular exposure may result in lowering of cholinesterase activity which will
recover within a few days after exposure ceases.
The Australian Acceptable Daily Intake (ADI) for chlorpyrifos for a human is
0.003 mg/kg/day, set for the public for daily, lifetime exposure. This is
based on the NOEL of 0.03 mg/kg/day, the level determined to show no effects
during long term exposure for the most sensitive indicators and the most
sensitive species. (Ref: Comm. Dept. of Health and Ageing, Office of Chemical

Ccs: 1.7.

Page 8 of 359 Office of Industrial Relations

2



|!‘ Safety Data Sheet

N“farm Page: 5o0of 6

Infosafe No™ NUOOW Issue Date :August 2016 ISSUED by NUFARM
Product Name CHLORPYRIFOS 500EC Insecticide

Classified as hazardous

Safety, 'ADI List', December 2015).

12. Ecological information

Persistence and Average field half life of chlorpyrifos is 33 - 56 days.

degradability

Known Harmful The product is a marine pollutant for sea transport.

Effects on the

Environment

Other Precautions Do not contaminate dams, waterways or sewers with this product or the

containers which have held this product.
Do not spray on vegetation where honeybees are foraging.
Environmental Spray drift should be avoided, read the label for more information.
Protection
Acute Toxicity - Fish The following is data for the active ingredient, chlorpyrifos.
LC50 (96hr) for rainbow trout is 0.0013 mg/1.
Very toxic to fish.

Acute Toxicity - LC50 (48hr) for chlorpyrifos is 0.0001 mg/1l.
Daphnia

Acute Toxicity - Moderately toxic to birds.

Other Organisms LD50 for mallard ducks is 490 mg/kg

Bees: Toxic to bees. LD50 is 0.059 ng/bee.

13. Disposal considerations

Product Disposal Ideally, the product should be used for its intended purpose. If there is a
need to dispose of the product, approach local authorities who hold periodic
collections of unwanted chemicals (ChemClear®) .

On site disposal of the concentrated product is not acceptable.

Container Disposal Do not use this container for any other purpose.

Triple or preferably pressure rinse containers before disposal. Add
rinsings to the spray tank.

If recycling, replace cap ‘and return clean containers to recycler or
designated collection peint.

If not recycling, puncture or shred and bury containers in local authority
landfill.

If no landfilleis available, bury the containers below 500mm in a disposal
pit specifically marked and set up for this purpose clear of waterways,
desirable vegetation and tree roots.

Empty .containers and product should not be burnt.

drumMUSTER is the national program for the collection and recycling of
empty, cleaned, non returnable crop production and on-farm animal health
chemical containers. If the label on your container carries the drumMUSTER
symbol, triple rinse the container, ring your local Council, and offer the
container for collection in the program.

Returnable containers: empty contents fully into application equipment.
Replace cap, close all valves and return to the point of supply for refill or
storage.

14. Transport information

Transport It is good practice not to transport agricultural chemical products with
Information food, food related materials and animal feedstuffs.

U.N. Number 3018

UN]nnperﬂﬁpng ORGANOPHOSPHORUS PESTICIDE, LIQUID, TOXIC - (contains CHLORPYRIFOS)

name

Transport hazard 6.1

class(es)

Hazchem Code 2X

Packaging Method 3.8.6

Packing Group III
Storage and Considered dangerous for transport by the Australian Code for the Transport of
Transport Dangerous Goods by Road and Rail.

Print Date: 15/08/2016 cs: 1.7.2
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EPG Number 6A3

IERG Number 35

IMO Marine Marine Pollutant
Pollutant

15. Regulatory information

Regulatory WHS Schedule 11, item 10 ( flammable liquid category 4 ), item 35 ( acute
Information toxicity category 3 ).
Poisons Schedule S6
National and or There is a legislative requirement in most States in Australia for workers to
International be medically monitored when using organophosphates, by:- 'estimation of red
Regulatory cell and plasma cholinesterase acivity towards the end of the day on which
Information organophosphates have been used'.

Ref: Control of Workplace Hazardous Substances, NOHSC:1005.
Packaging & POISON
Labelling KEEP OUT OF REACH OF CHILDREN

READ SAFETY DIRECTIONS BEFORE OPENING OR USING

Other Information This product is registered with the Australian Pesticides and Veterinary

Medicines Authority (APVMA). APVMA product number: 32902.

16. Other Information
Date of preparation Revised 15/08/2016.

or last revision of This SDS replaces document dated October 2015.
SDS
Contact Person/Point Normal Hours: Mrs Kathleen Marsh Phone: +61 3 9282 1000
After Hours: Shift Supervisor Phone: 1800 033 498
Revisions The SDS was reviewed. Minor.changes were made to the information.
Highlighted Section 2 - Hazard statement for Combustible Liquid added.

Section 15 - Regulatory-information updated.
...End Of MSDS...

© Copyright ACOHS Pty Ltd

Copyright in the source code of the HTML, PDF, XML, XFO and any other_ electronic files rendered by an Infosafe system for Infosafe MSDS displayed is the intellectual
property of Acohs Pty Ltd.

Copyright in the layout, presentation and appearance of eéch Infosafe MSDS displayed is the intellectual property of Acohs Pty Ltd.
The compilation of MSDS's displayed is the intellecthal propérty of Acohs Pty Ltd.

Copying of any MSDS displayed is permitted for personal use/only and otherwise is not permitted. In particular the MSDS's displayed cannot be copied for the purpose of
sale or licence or for inclusion as part of afcollection of MSDS without the express written consent of Acohs Pty Ltd.
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PN12641
ISBN Creative Commons

This copyright work is licensed under a Creative Commons Attribution-Noncommercial 4.0
International licence. To view a copy of this licence, visit creativecommons.org/licenses. In essence,
you are free to copy, communicate and adapt the work for non-commercial purposes, as long as you
attribute the work to Safe Work Australia and abide by the other licence terms.
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Foreword

This Code of Practice on how to manage the risks associated with hazardous chemicals in
the workplace is an approved code of practice under section 274 of the Work Health and
Safety Act 2011 (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 Regulation 2011
(WHS Regulation).

Under section 26A of the WHS Act duty holders must comply with an approved code
of practice or follow another method, such as a technical or industry standard, if it
provides an equivalent or higher standard of work health and safety than the standard
required in this code.

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 that 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 WHS
Regulation. 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.

An inspector may refer to an approved code of practice when issuing an improvement or
prohibition notice. This may include issuing an improvement notice for failure to comply with
a code of practice where equivalent or higher standards of work health and safety have not
been demonstrated.

Scope and application

This code is intended to be read by a person conducting a business or undertaking (PCBU).
It provides practical guidance to PCBUs on how to manage health and safety risks
associated with hazardous chemicals used in their workplace.

A PCBU can be a manufacturer, importer or supplier of hazardous chemicals, or a business
owner who uses, handles, generates or stores hazardous chemicals at their workplace. They
may also be more than one of these things.

This code may be a useful reference for other persons interested in the duties under the
WHS Act and the WHS Regulation.

This code applies to all types of work and all workplaces covered by the WHS Act.
This code applies to:

e substances, mixtures and articles used, handled, generated or stored at the workplace
which are defined as hazardous chemicals under the WHS Regulation

e the generation of hazardous chemicals from work processes, for example toxic fumes
released during welding.

This code does not apply to the transportation of dangerous goods or explosives which are
subject to state and territory laws based on the requirements under the Australian Code for
the Transport of Dangerous Goods by Road and Rail (ADG Code) and the Australian Code
for the Transport of Explosives by Road and Rail 3rd edition. Most substances and mixtures
that are dangerous goods under the ADG Code are also hazardous chemicals. Any person
conducting a business or undertaking (PCBU) has a responsibility under WHS laws to
manage the risks from hazardous chemicals, including those that are also dangerous goods.

RTI 220261 Page 138 of 359 Office of Industrial Relations
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Manufacturers, importers or suppliers of hazardous chemicals that are used, or are likely to
be used, in workplaces should refer to the following codes of practice:

e Preparation of safety data sheets (SDS) for hazardous chemicals
e Labelling of workplace hazardous chemicals.

A PCBU who uses, handles or stores hazardous chemicals listed in Schedule 14 of the WHS
Regulation should also refer to the Safe Work Australia Guidance materials for health
monitoring.

A PCBU who operates a licensed major hazard facility or uses, handles or stores hazardous
chemicals at or above 10 per cent of the prescribed threshold quantities in Schedule 15 of
the WHS Regulation should also refer to the Safe Work Australia Guidance materials for
major hazard facilities.

Guidance for work involving asbestos or asbestos-containing materials is available in the
following codes of practice:

o How to manage and control asbestos in the workplace Code of Practice
o How to safely remove asbestos Code of Practice.

Implementation of the Globally Harmonized System of Classification and Labelling
of Chemicals (GHS)

The WHS Regulation implements a system of chemical hazard classification, labelling and
SDS requirements based on the 3rd revised edition of the Globally Harmonized System of
Classification and Labelling of Chemicals (GHS). Transition to-the GHS occurred over a five-
year period from 1 January 2012 until 31 December 2016.

How to use this code of practice

This code includes references to the legal requirements under the WHS Act and the WHS
Regulation. These are included for convenience only and should not be relied on in place of
the full text of the WHS Act or the WHS Regulation. The words ‘must’, ‘requires’ or
‘mandatory’ indicate a legal requirement exists that must be complied with.

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.
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1. Introduction
1.1. What are hazardous chemicals?

Under the WHS Regulation, a hazardous chemical is any substance, mixture or article that
satisfies the criteria of one or more hazard classes in the Globally Harmonized System of
Classification and Labelling of Chemicals (GHS), as modified by Schedule 6 of the WHS
Regulation. However, some hazard classes and categories of the GHS are excluded by the
WHS Regulation. See Appendix A for the definition of ‘hazardous chemical’ and other terms
used in this code.

Most substances, mixtures, and articles that are dangerous goods under the Australian
Code for the Transport of Dangerous Goods by Road and Rail (ADG Code) are hazardous
chemicals, except those that have only radioactive hazards (class 7 dangerous goods),
infectious substances (division 6.2) and most class 9 (miscellaneous) dangerous goods.

A comparison of dangerous goods classifications under the ADG Code with those under the
GHS is provided in Appendix B.

In relation to chemicals, a hazard is a set of intrinsic properties of the substance, mixture,
article or process that may cause adverse effects to organisms or the environment. There
are two broad types of hazards associated with hazardous chemicals which may present an
immediate or long-term injury or iliness to people. These are:

¢ Health hazards—These are properties of a chemical that cause ‘adverse health effects.
Exposure usually occurs through inhalation, skin contact or ingestion. Adverse health
effects can be acute (short term) or chronic (long term). Typical acute health effects
include headaches, nausea or vomiting and skin corrosion, while chronic health effects
include asthma, dermatitis, nerve damage or cancer. Examples of chemicals with health
hazards include toxic chemicals (poisons), carcinogens (cancer-causing chemicals) and
reproductive toxins (chemicals which may cause.infertility or birth defects).

e Physical hazards—These are properties of a'chemical that can result in immediate
injury to people or damage to property.. They arise through inappropriate handling or use
and can often result in injury to people and/or damage to property as a result of the
intrinsic physical hazard. Examples of physical hazards include flammable, corrosive,
explosive, chemically-reactive and oxidising chemicals.

Many chemicals have properties that make them both health and physical hazards.

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

Duty holders who have a role in managing the risks of hazardous chemicals include:

e persons conducting a business or undertaking (PCBUSs)
designers, manufacturers, importers, suppliers and installers of plant, substances or
structures

o officers.

Workers and other persons at the workplace also have duties under the WHS Act, such as
the duty to take reasonable care for their own health and safety at the workplace.

A person can have more than one duty and more than one person can have the same duty
at the same time.

Early consultation and identification of risks can allow for more options to eliminate or
minimise risks and reduce the associated costs.
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Person conducting a business or undertaking

WHS Act Section 19

Primary duty of care

Under the WHS Act, a person conducting a business or undertaking (PCBU) has the primary
duty to ensure, so far as is reasonably practicable, that the health and safety of workers and
other persons are not put at risk from work carried out as part of the conduct of the business
or undertaking. This includes ensuring the safe use, handling and storage of substances.

A PCBU must eliminate risks arising from hazardous chemicals in the workplace, or if that is
not reasonably practicable, minimise the risks so far as is reasonably practicable.

PCBUs have a duty to consult workers about work health and safety and may also have
duties to consult, cooperate and coordinate with other duty holders.

WHS Regulation Part 7.1
Hazardous chemicals

The WHS Regulation includes a number of specific duties for a PCBU to manage the risks to
health and safety associated with using, handling, generating and storing hazardous
chemicals at a workplace. The duties include:

e correct labelling of containers and pipework, using warning placards and outer warning
placards and displaying of safety signs

e maintaining a register and manifest (where relevant) of hazardous chemicals and
providing notification to the regulator of manifest quantities if required

e identifying risk of physical or chemical reaction of hazardous chemicals and ensuring the

stability of hazardous chemicals

ensuring that exposure standards are not-exceeded

provision of health monitoring to workers

provision of information, training, instruction and supervision to workers

provision of spill containment system for hazardous chemicals if necessary

obtaining the current safety data sheet (SDS) from the manufacturer, importer or supplier

of the chemical and making the SDS readily available to workers

controlling ignition sources and accumulation of flammable and combustible substances

provision and availability of fire protection, firefighting equipment, emergency equipment

and safety equipment

e preparing an emergency plan, and if the quantity of a class of hazardous chemical at
a workplace exceeds the manifest quantity for that hazardous chemical, providing a copy
of the emergency plan to the primary service organisation

e stability and support of containers for bulk hazardous chemicals including pipework and
attachments

e decommissioning of underground storage and handling systems

e notifying the regulator as soon as practicable of abandoned tanks in certain
circumstances.

These duties under the WHS Regulation do not apply to some hazardous chemicals at the
workplace in certain circumstances. These circumstances are listed in regulation 328 of the
WHS Regulation, and include:

e hazardous chemicals and explosives being transported if the transport is regulated under
another safety law

e hazardous chemicals in batteries when incorporated in plant

¢ hazardous chemicals in portable firefighting or medical equipment for use in a workplace

e potable liquids that are consumer products at retail premises
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¢ food and beverages within the meaning of the Food Standards Australia New Zealand
Food Standards Code that are in a package and form intended for human consumption

e tobacco or products made of tobacco

e therapeutic goods within the meaning of the Therapeutic Goods Act 1989
(Commonwealth) at the point of intentional intake by or administration to humans

e veterinary chemical products within the meaning of the Agricultural and Veterinary
Chemicals Code Act at the point of intentional administration to animals.

The WHS Regulation contains prohibitions or restrictions on certain hazardous chemicals
(for example certain carcinogens) except in specified circumstances and a restriction on the
age of a person who can supply hazardous chemicals.

There are also duties relating to the building, operation and management of pipelines used
for the transfer of hazardous chemicals.

Designers, manufacturers, importers and suppliers of hazardous
chemicals

WHS Act Part 2 Division 3

Further duties of persons conducting businesses or undertakings

Designers, manufacturers, importers and suppliers of substances'must also ensure, so far
as is reasonably practicable, that the substance they design, manufacture, import or supply
is without risks to health and safety. This duty includes carrying out testing and analysis as
well as providing specific information about the substance. Under the WHS Regulation,
manufacturers and importers must correctly classify hazardous chemicals.

WHS Regulation Part 7.1 Division 2

Obligations relating to safety data sheets and.other matters

The WHS Regulation also imposes duties on importers, manufacturers and suppliers relating
to the preparation of SDS, the disclosure of ingredients, packing, labelling and supply of
hazardous chemicals.

Officers

WHS Act section 27

Duty of officers

Officers, for example company directors, have a duty to exercise due diligence to ensure the
PCBU complies with the WHS Act and the WHS Regulation. This includes taking reasonable
steps to ensure 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

WHS Act section 28

Duties of workers

Workers have a duty to take reasonable care for their own health and safety and to not
adversely affect the health and safety of other persons. Workers must comply with
reasonable instructions, as far as they are reasonably able, and cooperate with reasonable
health and safety policies or procedures that have been notified to workers. If personal
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protective equipment (PPE) is provided by the business or undertaking, the worker must so
far as they are reasonably able, use or wear it in accordance with the information and
instruction and training provided.

Other persons at the workplace

WHS Act Section 29

Duties of other persons at the workplace

Other persons at the workplace, like visitors, must take reasonable care for their own health
and safety and must take reasonable care not to adversely affect other people’s health and
safety. They must comply, so far as they are reasonably able, with reasonable instructions
given by the PCBU to allow that person to comply with the WHS Act.

1.3.  What is required to manage the risks associated
with hazardous chemicals?

This code provides guidance on how to manage the risks associated with hazardous
chemicals in the workplace using the following systematic process:

Identify hazards—find out what could cause harm.

o Assess risks, if necessary—understand the nature of the harm that could be caused by
the hazard, how serious the harm could be and the likelihood of it happening. This step
may not be necessary if you are dealing with a known risk with known controls

¢ Eliminate risks so far as is reasonably practicable.

e Control risks—if it is not reasonably practicable to€liminate the risk, implement the most
effective control measures that are reasonably practicable in the circumstances in
accordance with the hierarchy of control measures, and ensure they remain effective
over time.

e Review control measures to ensure they are working as planned.

Hierarchy of control measures

The WHS Regulation requires duty holders to work through the hierarchy of control
measures when managing certain risks; however, it can be applied to any risk. The hierarchy
ranks control measures from the highest level of protection and reliability to the lowest. You
must, so far as is reasonably practicable:

o first, eliminate risks by eliminating hazards; this is the most effective control measure
e then substitute hazards with something safer, isolate hazards from people and/or use
engineering controls to minimise any risks that have not been eliminated
then use administrative controls to minimise any remaining risks
o then use personal protective equipment (PPE) to minimise any risks that remain.

The control measures you apply may change the way work is carried out. In these situations,
you must consult your workers and develop safe work procedures, and provide your workers
with training, instruction, information and supervision on the changes.

Further guidance on the risk management process and the hierarchy or control measures is
in the How to manage work Health and safety risks Code of Practice.

Consulting with workers

WHS Act section 47

Duty to consult workers
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A PCBU must consult, so far as is reasonably practicable, with workers who carry out work
for the business or undertaking and who are (or are likely to be) directly affected by a health
and safety matter.

This duty to consult is based on the recognition that worker input and participation improves
decision-making about health and safety matters and assists in reducing work-related
injuries and disease.

The broad definition of a ‘worker’ under the WHS Act means a PCBU must consult, so far as
is reasonably practicable, with contractors and subcontractors and their employees, on-hire

workers, outworkers, apprentices, trainees, work experience students, volunteers and other

people who are working for the PCBU and who are, or are likely to be, directly affected by a

health and safety matter.

Workers are entitled to take part in consultations and to be represented in consultations by a
health and safety representative who has been elected to represent their work group.

Consulting, cooperating and coordinating activities with other duty
holders

WHS Act section 46
Duty to consult with other duty holders

The WHS Act requires a PCBU to consult, cooperate and coordinate 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.

There is often more than one business or undertaking involved when working with
hazardous chemicals, that may each have responsibility-for the same health and safety
matters, either because they are involved in the same activities or share the same
workplace.

In these situations, each duty holder should exchange information to find out who is doing
what and work together in a cooperative and coordinated way so risks are eliminated or
minimised so far as is reasonably practicable.

For example if you engage a contractor to carry out work that involves the use of hazardous
chemicals you should consult with other duty holders on site to ensure they are aware of the
chemical use and cooperate with each other to ensure that each of their activities do not
create risks for workers on the site.

Further guidance on consultation is available in the Work health and safety consultation,
cooperation and coordination Code of Practice.

1.4. Prohibited and restricted hazardous chemicals

The WHS Regulation prohibits or restricts the use, storage or handling of certain hazardous
chemicals in certain situations. For example, substances containing arsenic must not be
used in spray painting or abrasive blasting, while a number of carcinogens such as 4-
nitrodiphenyls are prohibited from all uses except for genuine research or analysis
authorised by the regulator. Certain chemicals can be used, handled or stored in the
workplace after receiving approval from the regulator. Schedule 10 of the WHS Regulation
provides further information on the hazardous chemicals that are restricted or prohibited for
use (see Appendix C of this Code).
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1.5. Exposure standards

WHS Regulation section 49

Ensuring exposure standards for substances and mixtures not exceeded

A PCBU must ensure that no person at the workplace is exposed to a substance or mixture
in an airborne concentration that exceeds the relevant exposure standard for the substance
or mixture.

Exposure standards represent the airborne concentration of a particular substance or
mixture that must not be exceeded. There are three types of exposure standard:

e 8-hour time-weighted average: the average airborne concentration of a particular
substance permitted over an eight-hour working day and a five-day working week,

e peak limitation: a maximum or peak airborne concentration of a particular substance
determined over the shortest analytically practicable period of time which does not
exceed 15 minutes

e short term exposure limit: the time-weighted maximum average airborne concentration of
a particular substance permitted over a 15-minute period.

Exposure standards are based on the airborne concentrations of individual substances that,
according to current knowledge, should neither impair the health of, nor cause undue
discomfort to, nearly all workers. They do not represent a fine dividing line between a healthy
and unhealthy work environment.

Chemicals with workplace exposure standards are listed in the Workplace Exposure
Standards for Airborne Contaminants. These exposure standards are also available from the
Hazardous Chemical Information System (HCIS) on the Safe Work Australia (SWA) website.
The HCIS database contains additional information and guidance for many substances.
Although exposure standards may also be listed in Section 8 of the SDS, you should always
check the Workplace Exposure Standards for Airborne Contaminants or HCIS to be certain.

Guidance on interpreting exposure standards is available in the Guidance on the
Interpretation of Workplace Exposure Standards for Airborne Contaminants.

To comply with the WHS Regulation, monitoring of workplace contaminant levels for
chemicals with exposure standards may need to be carried out.

1.6. Preparing a register and manifest of hazardous
chemicals

WHS Regulation section 346

Hazardous chemicals register

A PCBU must ensure that a register of hazardous chemicals at the workplace is prepared
and kept up to date. The register must 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 is a list of the product names of all hazardous chemicals used, handled or
stored at the workplace accompanied by the current SDS for each hazardous chemical
listed. It must be updated as new hazardous chemicals are introduced to the workplace or
when the use of a particular hazardous chemical is discontinued.

More information about hazardous chemical registers can be found in the Hazardous
Chemical Register Fact Sheet.
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Manifest of Schedule 11 hazardous chemicals

WHS Regulation section 347

Manifest of hazardous chemicals

A PCBU must prepare a manifest of Schedule 11 hazardous chemicals at the workplace
when a prescribed Schedule 11 manifest quantity is exceeded.

A manifest is different from a register. A manifest is a written summary of specific types of
hazardous chemicals with physical hazards, acute toxicity or skin corrosion that are used,
handled or stored at a workplace. A manifest is only required where the quantities of those
hazardous chemicals exceed prescribed threshold amounts. It contains more detailed
information than a register of hazardous chemicals as its primary purpose is to provide the
emergency services organisations with information on the quantity, classification and
location of hazardous chemicals at the workplace. It also contains information such as site
plans and emergency contact details.

The manifest must comply with the requirements of Schedule 12 of the WHS Regulation and
it must be updated as soon as practicable after any change to the amount or types of
chemicals being used, stored, handled or generated at the workplace.

A manifest quantity is the quantity referred to in Schedule 11 of the WHS Regulation, table
11.1, column 5 for that hazardous chemical (reproduced in Appendix D of this Code).
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2. |dentifying hazards

2.1. How to identify which chemicals are hazardous

The first step in managing risks involves identifying all the chemicals that are or are likely to
be used, handled, stored or generated at your workplace in consultation with workers. The
identity of chemicals in the workplace can usually be determined by looking at the label and
the SDS, and reading what ingredients are in each chemical or product. In some cases, a
chemical may not have a label or an SDS, for example where fumes are generated in the
workplace from an activity such as welding.

A manufacturer or importer must determine the hazards of a chemical against specified
criteria. This process is known as classification, and it is the hazard classification of a
chemical that determines what information must be included on labels and SDS, including
the type of label elements, hazard statements and pictograms. Manufacturers and importers
are required to prepare labels and SDS and must regularly review the information on them to
ensure it is correct and up to date; for example, new information on a chemical may lead to a
change in its hazard classification. Specific guidance on what a manufacturer or importer
must include in an SDS and label can be found in:

e Preparation of safety data sheets for hazardous chemicals Code of Practice
o Labelling of workplace hazardous chemicals Code of Practice.

As a person conducting a business or undertaking (PCBU), you should always read the label
in conjunction with the SDS to make sure all chemical hazards are identified. In cases where
an SDS or label is not required, for example with welding rods, product specification sheets
may provide information on the types of hazardous chemicals generated during a process.
You may also need to research other sources such as codes of practice or guidance
documents on the process.

The manufacturer, importer or supplier may provide further information about the hazardous
chemical. Information on chemicals can also be found in the HCIS database.

Hazardous chemicals that are contained in plant forming part of a manufacturing process,
such as a piping system, must also be identified. This is to ensure controls can be
implemented in the event of an accidental rupture or spill or when maintenance or cleaning
is required.

Hazardous chemicals.generated in the workplace

Some processes will produce hazardous chemicals as by-products or waste. These hazards
may not be easily identified' when generated at the workplace, for example hydrogen
sulphide in a sewer or diesel exhaust fume from truck engines. Information on by-products
may be available from an SDS, but not always. You should find out what hazardous
chemicals may be produced from work activities, for example: use of welding rods may
liberate toxic fumes and vapours, grinding metals may release toxic metal dust or fumes, off-
gassing of solvent vapours from glues used to manufacture timber products such as Medium
Density Fibreboard (MDF), and dusts released from machining timbers are hazardous to
health or can present a dust explosion risk.

If you generate hazardous chemicals in the workplace, you must manage the risks
associated with those chemicals.

2.2. Safety data sheets (SDS)

WHS Regulation Part 7.1 Division 2

Obligations relating to safety data sheets and other matters
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The manufacturer or importer must prepare a safety data sheet (SDS) for the hazardous
chemical before first manufacturing or importing the hazardous chemical or as soon as
practicable after the first manufacturing or importing and before first supplying it to a
workplace.

The manufacturer or importer of the hazardous chemical must provide the current SDS for
the hazardous chemical to any person, if the person:

o s likely to be affected by the hazardous chemical
e asks for the SDS.

The supplier must provide the current SDS for the hazardous chemical:

¢ when the chemical is first supplied to the workplace
o if the SDS is amended, when the hazardous chemical is first supplied to the workplace
after the SDS is amended.

As a PCBU, you must obtain the SDS (and any amended version) for a hazardous chemical
from the manufacturer, importer or supplier no later than when the chemical is first supplied
at the workplace or as soon as practicable after it is first supplied, but before it is used at the
workplace.

You may obtain a third party SDS, that is, an SDS produced by someone other than the
Australian manufacturer or importer. However, by itself a third party SDS is not sufficient to
meet your duty to obtain a safety data sheet—the Australian manufacturer or importer’'s SDS
must be obtained.

An SDS provides critical information about hazardous chemicals. For example, an SDS
includes information on:

the chemical's identity and ingredients
health and physical hazards

safe handling and storage procedures
emergency procedures

disposal considerations.

If the SDS for a hazardous chemical is not supplied, you must contact either the
manufacturer, importer or supplier to obtain one before the chemical is used at the
workplace.

Important hazard information‘to note from the SDS is listed in Table 1.

Table 1 Important hazard information to note from the SDS

Hazard Important hazard information to note from the SDS
classification

Hazard This information will be present on the SDS in the form of hazard
classification statements, for example ‘may cause cancer’ or ‘flammable liquid’.

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.
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Hazard
classification

Advice or
warnings for at-
risk workers

Instructions
on storage

Physical
properties

Situations that
may generate
hazardous
chemicals

Environmental
hazards

Important hazard information to note from the SDS

The SDS may also include summaries of toxicological data, or advice or
warnings for people that might be at risk, such as:

e people who are sensitised to particular chemicals
e warnings for pregnant women
e people with existing medical conditions such as asthma.

This may include advice on certain materials that are incompatible when
storing the chemical, or advice on potential hazardous degradation
products.

Examples include—storage of acids and bases; storage of ether for
extended periods to avoid formation of explosive peroxides .

Physical properties can have a significant effect on the hazard. Some key
properties to note include:

e 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?

flashpoint, fire point and explosive limits

viscosity

density

particle size

vapour pressure

solubility and pH

reactivity

boiling and/or freezing point or range

electrical and/or heat conductivity

e the nature and concentration of combustion products.

Examples may include:

e . use of welding rods which may liberate hazardous fumes and vapours

e directions for use of chlorine bleach, warning that harmful levels of
chlorine gas may be generated if the substance is mixed with
incompatible chemicals

e warnings that some metals, including alkali metals, in contact with water
or acids, liberate flammable gas

e information on by-products or breakdown products like formation of
explosive peroxides in ether.

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.
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If you are using a consumer or domestic chemical for its usual purpose (for example,
washing dishes in the lunchroom) you will not need to obtain an SDS. However, chemicals
which are generally for domestic use and considered safe in the home may present greater
risks in the workplace depending on the manner and quantities in which they are used. This
is particularly relevant, for example, where domestic cleaning chemicals are purchased from
a supermarket and used at a workplace in a way or quantity which is not consistent with
home use.

If you are using a domestic chemical in a manner different to normal household use, you
should obtain the SDS in order to determine the level of risk to workers and the appropriate
controls. The SDS should contain more detailed information on hazards and risks, for
example on incompatibilities with other chemicals and risks from use in enclosed areas.

Providing access to SDS in the workplace

WHS Regulation section 344

Person conducting business or undertaking to obtain and give access to safety data sheets

You must ensure the current SDS is readily accessible to workers involved in using, handling
or storing the hazardous chemical at the workplace and emergency service workers, or
anyone else who is likely to be exposed to the hazardous chemical.

The SDS should be kept in a location near the work area where the substance is used—this
may be as hard copy or in another format, including electronically. You must ensure that all
workers likely to be exposed to the hazardous chemical know how to find the SDS.

In some cases it may be practicable to provide workers.with access to SDS via an electronic
database, for example in universities where potentially thousands of chemicals may be used,
stored or handled at the site. However, the electronic database should be readily available to
workers, workers should know how to use it, and a backup means of providing the SDS
should also be provided, for example as hard copies in a filing system.

This requirement does not apply to hazardous.chemicals and consumer products in certain
circumstances. For more information refer to the Hazardous Chemicals Register Fact Sheet.

2.3. Labels

WHS Regulation Part 7.1 Division 2

Obligations relating to safety data sheets and other matters

The manufacturer and importer of a hazardous chemical must ensure it is correctly labelled
as soon as practicable after manufacturing or importing the hazardous chemical.

The supplier of a hazardous chemical must not supply the chemical to another workplace if
they know or ought reasonably to know that the hazardous chemical is not correctly labelled.

As a PCBU, you must ensure that hazardous chemicals, the containers of hazardous
chemicals or hazardous chemicals in pipe work are correctly labelled.

Some labels do not contain all hazard information, for example, on some consumer product
labels, some agricultural and veterinary chemical products, 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 refer to the SDS when reading a label to
ensure all chemical hazards are identified.
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Table 2 below shows examples of elements on a label that indicate the type of hazard and
the severity of the hazard.

Table 2 Examples of hazard information on a label

Label element Examples

Signal words Danger or Warning

These provide an immediate
warning to the reader

Hazard statements May cause cancer

Fatal if inhaled

Flammable liquid and vapour

Causes severe skin burns and eye damage

May cause respiratory irritation

These describe the nature and
severity of the chemical hazard
based on a chemical’s
classification

Pictograms

These provide a pictorial %
representation of the type of

hazard that can be easily

recognised at a glance

Flammable Acute toxicity ~Warning

A

Human-health-~ Corrosive

Incorrectly labelled or«wunlabelled containers

If you find a container that does not have a label or is incorrectly labelled, action must be
taken to correctly label the container. Containers that have had chemicals transferred into
them (decanted) in the workplace, and containers of chemical wastes must be labelled
correctly.

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 it is then found to be
hazardous, the container must be appropriately labelled. If the contents cannot be identified,
they should be disposed of in accordance with relevant local waste management
requirements.

2.4. Other sources of information

Additional information regarding hazards and risks associated with the use, handling,
generation and storage of hazardous chemicals can be obtained from the following sources:

incident records

previous risk assessments

Australian Code for the Transport of Dangerous Goods by Road and Rail

The Standard for the Uniform Scheduling of Medicines and Poisons (SUSMP)
National Industrial Chemical Notification and Assessment Scheme (NICNAS)
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European Chemicals Agency (ECHA)

regulatory authorities

trade unions and employer associations

work health and safety consultants

internet searches of authoritative websites, such as those of international work health
and safety agencies like the US Occupational Safety and Health Administration (OSHA),
or the European Commission Joint Research Centre’s Institute for Health and Consumer
Protection.
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3. The risk management process

A risk assessment is not mandatory for hazardous chemicals under the WHS Regulation.
However, in many circumstances it will be the best way for you, as a person conducting a
business or undertaking (PCBU), to determine the measures that should be implemented to
control risks. It will help you to:

identify which workers are at risk of exposure

determine what sources and processes are causing that risk
identify if and what kind of control measures should be implemented
check the effectiveness of existing control measures.

Where the hazards and associated risks are well -known and have well established and
accepted control measures, it may not be necessary to undertake a risk assessment, for
example, where there are a small number of chemicals in a workplace and the hazards and
risks are well understood. If after identifying a hazard you already know the risk and how to
control it effectively, you may simply implement the controls.

Your risk assessment should also consider foreseeable failures of plant and equipment, as
well as any control measures, for example:

o A power failure may impact on the operation of a mechanical ventilation system at the
workplace.
e Accidental spills have the potential to corrode or impact on nearby plant or equipment.

Documenting risk assessments is not mandatory but may.help when.reviewing where
improvements can be made and risks controlled more effectively.

Appendix F provides an overview and Appendix G provides a checklist of the risk
assessment process.

Further guidance on the risk management process .and the hierarchy of control measures is
available in the How to manage work health.and safety risks Code of Practice.

3.1. Decide who should'do the assessment

Assessments are based on a thorough understanding of what happens, or might happen, in
the workplace and should be carried out by a person or persons who have:

e a practical understanding of the WHS laws, codes of practice and relevant guidance
materials

e an understanding of the work processes involved at the workplace

e enough resources to gather information, consult the appropriate people, review existing
records and examine the workplace.

The person or persons should also have abilities to:

e interpret the information on the label and SDS of the hazardous chemical
observe the conditions of work, and to foresee potential problems

e communicate effectively and where appropriate consult with manufacturers, importers,
suppliers, managers, technical specialists and workers including contract workers

e draw all the information together in a systematic way to form valid conclusions about
exposures and risks

e accurately report the findings to all parties concerned.

A single person such as a supervisor may be suitably competent to perform simple
assessments. In more complex cases, several persons representing a variety of skills may
need to be involved in collecting and assessing the information. Whether a single person or
multiple people undertake the assessment, they should consult with workers and their health
and safety representatives.

Managing risk&of Ba@afidous chemicals in the workplace Code of Practinge2023 of 359 Office of InduBtge RBlefides



Seeking external assistance

In some cases, it may be necessary to seek external professional assistance to assist or
undertake risk assessments. External assistance may be required to:

e design an air-monitoring strategy
e collect and analyse samples, and/or
e interpret monitoring and testing results.

External 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

The type of risk assessment that should be conducted will depend on the nature of the work
being performed.

A basic assessment consists of:

e reviewing the labels and the SDS of the hazardous chemicals and assessing the risks
involved in their use

e deciding whether the hazardous chemicals in the workplace are already controlled with
existing control measures, as recommended in the SDS or other reliable sources, or
whether further control measures are needed.

For example, the SDS and label might report that a cleaning agent has potential skin
irritation effects and may liberate a toxic gas when in contact with certain other chemicals,
while it in itself is non-volatile. A basic assessment might indicate that you should, as part of
your duties to manage risks to health and safety associated with using, handling, generating
or storing a hazardous chemical at a workplace, implement control measures such as
requiring the use of protective clothing and gloves, and requiring the chemical to be kept
away from incompatible materials.

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 that involve the use of the
chemical being assessed.

For example, a business orindustry association might do a generic assessment for a
number of workplaces that-.use, handle, generate or store identical chemicals (such as
service stations or dry cleaners). When conducting a generic assessment, it is important that
the workplace, tasks and hazardous chemicals being assessed are identical in
characteristics, properties, potential hazards and risks. Generic assessments are not
appropriate for very high risk chemicals such as carcinogens.

A detailed assessment may be needed when there is a significant risk to health and for
very high risk chemicals such as carcinogens, mutagens, reproductive toxicants or
sensitisation agents in the case of health hazards. Information on the label and SDS will
allow you to determine whether the chemical has these hazards. Schedule 10 of the WHS
Regulation provides further information on the hazardous chemicals that are restricted or
prohibited for use (see Appendix C of this Code). A more detailed assessment may also be
required when there is uncertainty as to the risk of exposure or health.

In order to complete a detailed assessment, further information may be sought and decisions

taken to:

¢ eliminate the uncertainty of any risks

e select appropriate control measures

e ensure that control measures are properly used and maintained
e determine if air monitoring or health monitoring are required.
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It may be necessary to engage external professional assistance to undertake a more
detailed assessment.

Structuring risk assessments

Risk assessments can be simplified by evaluating the nature of the work in smaller, more
manageable parts. You do not need to do a risk assessment covering each 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 (locations/areas 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.

e Grouping similar work—Workers performing similar work or using similar substances
may be grouped together if it has been established that their exposures are
representative of their group. They are referred to as ‘similarly exposed groups’. In doing
this you can avoid having to repeat exposure assessments for each and every worker.

e Grouping similar chemicals—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:

— arange 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).

o 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. Workers may sometimes not adhere strictly to standard operating
procedures for certain tasks. This could be because they have devised a more efficient
and/or safer method for performing that'task, or because the control measures or
personal protective equipment (PPE) provided make it cumbersome and difficult.
Workers should be encouraged to share their views and concerns on working practices
and be involved in discussions on how to improve working methods. Also, it is good
practice to find out what changes.in workplace activities occur during cleaning,
maintenance, breakdowns and during staff absences or shortages.

e Sourcing other information—You should take account of any information about
incidents, fires, spills, 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.

Considering both health and physical risks

Hazardous chemicals may present an immediate or long-term risk to human health through
their toxicological properties (health hazards), or a risk to safety of persons and property as
a result of their physical hazards. In some cases, chemicals may present both health and
physical hazards, for example solvents such as benzene, toluene and xylene.

There are many common elements to assessing risks from health and physical hazards, but
also several key differences in the way these risks are assessed. As a consequence, the
assessment of health and physical 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. Health risk
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depends on hazard severity and level of exposure, and thus depends on both the type of
chemical and also the nature of the work itself.

As with all risk assessments, the assessment of chemical hazards needs to consider all
workers potentially at risk, including those not directly involved in a work activity, as well as
other people such as visitors to the workplace.

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

The type of hazard (for example, hazard classifications of carcinogenicity, sensitisation,
acute toxicity) and relevant routes of exposure (for example, inhalation, ingestion, skin
contact) should be known from the hazard identification step (see Chapter 2). This
information is needed in the risk assessment to understand the level of risk from likely or
potential exposure scenarios in your workplace.

For particulates in air, the primary health concern is effects on the lungs due to inhalation
exposure. For example, crystalline silica is considered hazardous principally because of the
long-term, irreversible lung effects (such as silicosis) that may arise from prolonged or
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
crystalline silica dust rather than other routes of exposure (for example, contact with the
skin). In the case of crystalline silica, it is the respirable fraction of the dust that presents the
greatest risk to workers as this fraction contains the smallest particles which can reach
further into the lungs causing the most damage.

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

Some chemicals may exhibit ototoxic effects. That is, they may cause hearing loss or
exacerbate the effects of noise. Evaluating the use of these chemicals should be carried out
in conjunction with the Managing noise and preventing hearing loss at work Code of
Practice.

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 fumes 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 physical 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, strong acids and caustics
respectively) are corrosive to the skin and eyes.

Some substances give off distinctive odours which can alert workers to the presence of a
hazardous chemical. For example, hydrogen cyanide has a smell of bitter almonds.
However, not everyone can smell hydrogen cyanide and higher concentrations of hydrogen
cyanide can also overload nasal receptors resulting in workers being unable to detect it.
Thus, odour should not be relied on as a means of detecting the presence of hazardous
chemical.
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The chemical and physical properties of a substance are also important in assessing risks
from physical hazards, described in Section 3.4: How to assess physical risks.

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 (e.g. during cleaning) and make them
airborne

e 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:

e 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)

e contractors

e visitors

e supervisors and managers.

You should consider:

e how specific tasks or processes are actually carried out in the workplace (for example,
decanting, spraying, heating). By observing and consulting workers you can find out if
they are not adhering strictly to standard procedures or if procedures are not adequately
providing protection to workers

o the quantity of the chemicals being used."Use of larger quantities could result in greater
potential for exposure

e the risk controls in place and their effectiveness. For example, a ventilation system may
be in use but when poorly designed, installed or maintained it may not achieve the
correct level of protection (such as if filters are not regularly cleaned)

o whether each worker’s work technique has a significant bearing on their level of
exposure—poor techniques can lead to greater exposure

o workers who may be working alone with hazardous chemicals and if any additional
precautions or checks may be necessary in case they become incapacitated.

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:

o Which work activities involve routine and frequent exposure to hazardous chemicals (for
example, daily exposure, including during end-of-shift cleaning) and who are the people
performing these activities?

o What happens when non-routine work, production of one-off items or isolated batches,
trials, maintenance or repair operations are performed?

o 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.
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Estimating the level of exposure to hazardous chemicals

Once you have investigated the hazardous chemicals, the following information should then
be used to estimate the level of exposure:

the quantities used

the frequency and duration of exposure

the effectiveness of the controls already in place
whether workers are working directly with the substance.

An estimation of the amount of exposure to hazardous chemicals can be obtained by a
number of methods:

e Personal sampling—This can determine inhalation exposure.

e Static area sampling—This can determine the level of airborne concentrations of
chemicals; however this method is not acceptable for determining compliance with
exposure standards.

e Air monitoring—This should be carried out by a person such as an occupational
hygienist with skills to carry out the monitoring according to the appropriate standard and
to interpret the results. Results from air monitoring indicate how effective your workplace
controls are, for example whether ventilation systems are operating as intended.
Records of air monitoring for airborne contaminants with exposure standards must be
kept for a minimum of 30 years, and must be available to workers who are exposed.

¢ 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.

e Simple tests such as indicator tubes or dust lamps. However, in most cases the amount
of exposure may vary throughout the day, so suchtests may not establish workers'
exposure with confidence and it may be necessary to.undertake detailed air monitoring.
For chemicals that present a significant hazard you should consider undertaking air
monitoring to determine the level of exposure.

Complying with exposure standards

WHS Regulation section 49

Ensuring exposure standards for substances and mixtures not exceeded

As described in Section 1.5 of this Code, you must ensure that no person at the workplace is
exposed to a substance or mixture in an airborne concentration that exceeds the exposure
standard for the substance or mixture. Air monitoring may be necessary to ensure that
workers are not exposed to airborne concentrations above the chemical’s exposure
standard.

Some chemicals with exposure standards can also be absorbed through the skin—these are
given a notation of ‘Sk’ in the publication Workplace Exposure Standards for Airborne
Contaminants.

Biological monitoring may be a helpful means of assessing a worker’s overall exposure to a
hazardous chemical that can be absorbed through the skin as well as inhaled. Further
information on biological monitoring is available in the Guidance material for health
monitoring.

Where results of monitoring show concentrations of airborne contaminants approaching (for
example reaching greater than half of) the exposure standard, you should review your
control measures. Even if monitoring indicates that exposure is below an exposure standard,
sensitive workers may still be at risk. Exposure standards do not represent a ‘no-effect’ level
which makes exposure at that level safe for all workers, therefore you should ensure that
exposure to any hazardous chemical is kept as low reasonably practicable. This includes
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exposure to hazardous chemicals that do not have exposure standards, as they may still
pose a risk to workers.

Some chemicals, such as isocyanates, are known to be sensitisers and can induce an
adverse reaction in workers at levels well below the exposure standard once sensitisation
has occurred. If a worker becomes sensitised to a chemical, the exposure standard for that
chemical is no longer relevant and control measures such as improving engineering controls
or job rotation to remove the affected worker from potential exposure to the chemical should
be implemented.

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

3.4. How to assess physical risks

The assessment of physical 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, physical risks arise mainly from hazardous chemicals where they come
into contact with other things such as ignition sources.

Fire and explosion

WHS Regulation Part 3.2: Division 8

Hazardous atmospheres

As a PCBU, you must manage the risk to health and safety associated with a hazardous
atmosphere or an ignition source in a hazardous atmosphere at the workplace.

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 (commonly referred to as the fire triangle—see Figure

1):

e a source of fuel (a flammable-or combustible substance)
e a source of oxygen (usually.in‘the air)
¢ an ignition source (a source of energy sufficient to cause ignition).
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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:

e those hazardous chemicals that are flammable (for example, flammable solids, liquids or
gases, including their vapours and fumes)

o other fire-risk substances in other hazard classes (for example, pyrophoric solids, liquids
and gases that ignite spontaneously in contact with air, substances that react with water
to emit flammable gases)

e 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. Common
fuel and oxygen sources are listed in Appendix H.

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.

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 in Table 3.
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Table 3 Common examples of ignition sources

Type of ignition source Examples

Flames e Welding flames, gas heaters, pilot lights
Sparks e Welding arcs, starters for fluorescent lighting, electric motors,
electrical equipment like power points, cigarette lighters,
switches and telephones
e Static electricity including from friction sources
e Lightning
e Friction from drilling, grinding, scraping of metal on concrete
Heat e Hot surfaces including light bulbs, ovens, radiators or heaters,
flue pipes, vehicle engines and exhaust systems, pumps and
generators

e Exothermic chemical reactions (those which generate heat)

Some electrical equipment may also be a source of ignition. However, not all electrical
equipment is an ignition source if it is specifically designed so that it does not create sparks.
This type of equipment is referred to as ‘intrinsically safe’.

You must identify any ignition source in your workplace that has thepotential to ignite
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
delivery vehicles (with hot engine and exhaust systems), visitors, or 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 being 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. For example, vapours which have a density greater than air
can move along the floor and spread to adjacent work areas where ignition sources may be
present, thereby creating a significant risk in those areas.

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 chemical is released. Increasing pressure generally increases the temperature of
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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
(e.g. 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 and explosion 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 where an oxidiser could come 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 and explosion 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—and 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 canbe 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 when 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 gases.

Dust clouds can also be generated when the pressure of an explosion disturbs dust
accumulated in other areas. These new dust clouds may also ignite, causing further dust
explosions.

Effect of particle size on dust explosion risk

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

The classification of dust hazardous atmospheres is complex and depends on many factors,
including the rate of dust dispersion, sedimentation characteristics and particle size. Further
information is contained in the following Australian Standards:

o AS/NZS 4745: Code of Practice for handling combustible dusts
AS/NZS 60079.10.2: Explosive atmospheres—Classification of areas—Explosive dust
atmospheres.

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 I.

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 the 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 are not hazardous chemicals
but that could add to the overall fire load, such as wooden pallets, paper, combustible
liquids or other combustible materials.

e 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.

e 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.

e 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.

o 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.

e 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.

Compressed gases

Compressed and liquefied gases are used as fuel, a source of oxygen or as shielding gases
in certain types of welding. The hazards associated with compressed and liquefied gases
include fire, explosion, toxicity, asphyxiation, oxidation and uncontrolled release of pressure.
Gas leakage is one of the greatest hazards.

Cylinders contain large volumes of gas under high pressure and precautions need to be
taken when storing, handling and using cylinders.
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Asphyxiation hazards

Asphyxia is a condition that occurs where there is lack of oxygen. This can occur either
through:

e consumption of oxygen in the air (burning of fuel, or oxidation processes such as
microbial activity or rusting)

e an accumulation of gases displacing oxygen in air, or
inhalation of a chemical affecting the ability of the body to use oxygen (e.g. hydrogen
cyanide can asphyxiate a person by binding to haemoglobin in the blood following
inhalation).

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. 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 an enclosed or 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. If asphyxiation
hazards are due to working in a confined space, see the Confined spaces Code of Practice
for further guidance.

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 risks. Training and work procedures should emphasise the safe use of air tools
and safeguard against the deliberate misuse of compressed air. Also, maintaining air
receivers properly prevents the potential for an explosive rupture.
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4. Controlling risks
4.1. The hierarchy of control measures

There are a number of ways to control the risks associated with hazardous chemicals. Some
control measures are more effective than others. Control measures can be ranked from the
highest level of protection and reliability to the lowest. This ranking is known as the hierarchy
of control.

As a person conducting a business or undertaking (PCBU), you must always aim to
eliminate a hazard and associated risk first. If this is not reasonably practicable, the risk must
be minimised by using one or more of the following approaches:

e substitution
e isolation
e implementing engineering controls.

If a risk then remains, it must be minimised by implementing administrative controls, so far
as is reasonably practicable. Any remaining risk must be minimised with suitable personal
protective equipment (PPE).

Administrative control measures and PPE do not control the hazard at the source. They rely
on human behaviour and supervision and when used on their own, tend to be the least
effective ways of minimising risks.

Eliminating the hazard

This means removing the hazard or hazardous work practice from the workplace. This is the
most effective control measure and must always be considered before other control
measures. You may choose to not use a hazardous chemical (for example using nails
instead of using chemical-based adhesives) or eliminate exposure (for example eliminating a
handling activity and potential worker exposure by purchasing pre-mixed or diluted
chemicals instead of manually mixing or diluting chemicals at the workplace).

Substitution

Substitution is the replacement of a hazardous chemical with a chemical that is less
hazardous and presents lower risks, for example:

e substituting a less volatile material to control a vapour hazard (which may cost less than
the installation and:maintenance of a mechanical ventilation system)

e substituting a highly flammable liquid with one that is less flammable or combustible

e using hazardous chemicals with a single hazard class rather than those with multiple
hazards

e substituting high hazard chemicals like carcinogens, mutagens, reproductive toxicants
and sensitisers with less hazardous chemicals

e using diluted acids and alkalis rather than concentrates

e using a product in either paste or pellet form rather than as a dust or powder.

Note: The elimination and substitution of hazardous chemicals can be supported by
implementing a purchasing policy that promotes the purchase of non-hazardous and less
hazardous chemicals.

Isolation

Isolation involves separating people from the chemicals or hazards by distance or barriers to
prevent or minimise exposure. Examples of isolation include isolating workers from
chemicals, and segregation of chemicals.
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Isolate workers from chemicals
This can be achieved through methods such as:

e use of closed systems such as those used during the processing and transfer of
flammable liquids in petroleum refineries, or the use of glove boxes or glove bags

e placing a process, or a part of it, within an enclosure which may also be fitted with
exhaust extraction to remove contaminants

e isolating operations in one room with access restricted to properly protected personnel
placing operators in a positive pressure cabin that prevents airborne contaminants
entering

e distancing workers from hazardous chemicals and any potential hazards generated by
their use.

Isolate chemicals from other chemicals (segregation of chemicals)

Hazardous chemicals should be physically separated from any chemicals or other things that
may be incompatible. This is achieved by distance, barriers, or a combination of both
barriers and distance.

Isolation as a control measure is usually used to control physical hazards because of the
greater consequences when incompatible materials interact. However, it is also important to
consider isolation from other hazardous chemicals. The choice of isolation measure used will
depend on a range of factors, including:

e the quantity of hazardous chemicals stored and handled in the work area

o the type of installation involved, and the processes applied-to the hazardous chemicals in
the work area and their associated hazards

¢ all other activities in the work area which may increase the risks

e any other control measures in place that will minimise the risks.

If possible, separation distances should be applied in a way that would not require additional
control measures. If this is not possible, barriers may be required.

When choosing to use a barrier, you should consider:

the effect that climatic elements may have on a barrier and its effectiveness
the level of fire resistance provided by-the barrier

the structural capability which may be required to withstand weather
overpressure resulting fromeinternal or external incidents.

When storing chemicals.onshelving or other storage systems, hazardous chemicals should
not be stored above or'below other chemicals or other things which may be incompatible,
potentially interact or contaminate. Hazardous chemicals should never be stored where they
could contaminate food, food packaging and other items like personal use products,
cosmetics, cigarettes, medication and toiletries.

Information on safely storing and segregating flammable liquids is available in AS 1940: The
storage and handling of flammable and combustible liquids.

Engineering controls

Engineering controls are physical in nature, including mechanical devices or processes that
eliminate or minimise the generation of chemicals, suppress or contain chemicals, or limit
the area of contamination in the event of spills and leaks. They often involve partial
enclosure, use of exhaust ventilation or automation of processes. Examples of engineering
controls include:

using intrinsically safe electrical equipment in hazardous areas

using robots to minimise operator exposure, for example, spraying in coating operations
partially enclosed and ventilated spray booths or fume cupboards

fully enclosed ventilation booths (see diagram 1 in Figure below)

local exhaust ventilation to capture airborne contaminants close to their point of release
(see diagrams 2 and 3 in Figure below).
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Ventilation

Ventilation is a major engineering control. Correct design is essential to ensure that
ventilation is effective. There are a range of different ventilation systems, and the most
appropriate form needs to be used.

Design considerations for ventilation systems

Ventilation is a means of maintaining a safe atmosphere by the introduction or recirculation
of air; by natural, forced or mechanical means. Maintaining a safe atmosphere in the storage
and handling area of hazardous chemicals is an important control measure. Recirculation
should be avoided unless precautions are taken to detect and avoid harmful contamination,
and prevent accumulation of airborne contaminants. Recirculation should only be used
where temperature control is required.

A ventilation system should operate exclusively for the particular building, room or space.
Where this is not practicable, the system may be linked to another area provided that this
does not increase the risk to exposure of hazardous chemicals, for example by recirculating
hazardous or flammable vapours or spreading them into other areas where that chemical is
not being used.

Ventilation systems should be suitable for the types of hazardous chemicals on the
premises. For example, if a hazardous chemical has vapours which are denser than air,
these will accumulate in low-lying areas. In this case, extraction of vapours should be from
the lowest point and fresh air introduced from above.

Exhaust systems and ducting should be resistant to the vapours, mists or dusts being
extracted. The risk of fire propagation can be reduced by installing self-closing fire dampers,
for example in laboratory fume cupboards. Extraction ducting should not be linked to multiple
items of plant if there is any risk of fire spreading through the ducting. Provision against
flashback, for example by installing flame arresters, may be necessary.

Exhaust gases and air should be discharged where they will not cause other hazards. For
example, fume cupboard extraction systems should not exhaust close to air intakes and
should be in compliance with any local building or environmental protection requirements.
Exhaust systems can also be fitted with. meansto reduce airborne contaminants which may
be harmful to the environment or people prior to discharge to the atmosphere. This might
include particulate filters, absorbents and adsorbents (for example carbon), catalysts,
scrubbers or burners.

Regular checks of these systems.should be included in planned maintenance schedules to
ensure that vents remain unobstructed.

To ensure the effectiveness of ventilation systems, they should be designed in accordance
with appropriate technical standards, and installed and maintained by qualified or
experienced persons, such as engineers or occupational hygienists.

Further information on the design of ventilation systems can be found in:

e AS 1940: The storage and handling of flammable and combustible liquids

e AS/NZS 60079.10.1: Explosive atmospheres—Classification of areas—Explosive gas
atmospheres [IEC 60079-10-1, Ed 1.0 MOD]

e HSG258 Controlling airborne contaminants at work: A guide to local exhaust ventilation
(LEV), 3" edition 2017, Health and Safety Executive (UK)

e Industrial Ventilation: A Manual of Recommended Practice for Design, 28" edition,
American Conference of Governmental Industrial Hygienists (ACGIH).
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'DIAGRAM 5

Figure 2 Diagram 1 shows an abrasive blasting cabinet; Diagram 2 shows side hood ventilation for an
open surface tank; Diagram 3 shows an enclosure around a grinding wheel; Diagram 4 shows good
design carrying away contaminants from the operator's breathing zone; Diagram 5 shows poor design
carrying contaminants through the operator's breathing zone.

Mechanical ventilation

Inlet and outlet vents located on opposite sides of the storage area at low levels provide
airflow across the floor. Where both inlet and outlet are mechanically assisted, capacities
and rates should be adjusted to ensure that the pressure inside the store or room never
exceeds that outside and airflow into any adjoining work areas and offices is prevented.

Local exhaust ventilation

Local exhaust ventilation is used to remove airborne contaminants before they reach the
breathing zone of workers in the area. It is used for effective control of more highly toxic
contaminants created in large quantities and is applied close to the source of generation. It is
more effective than increasing general ventilation to try to dilute toxic contaminants.
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Local exhaust ventilation is designed to capture airborne contaminants close to the source of
generation. This prevents them from contaminating the working environment. The ventilation
should be arranged to prevent contaminants from entering the breathing zone of the
operator. In Figure 2, the exhaust extraction shown in diagram 4 is well-designed, while that
shown in diagram 5 is poorly designed as it carries contaminants directly through a person’s
breathing zone.

Natural ventilation

Natural ventilation can be used to control small amounts of relatively low toxicity
contaminants including dusts, fumes, gases and vapours which have low and steady rates of
generation. It requires a large building space for dilution and relatively large capacity for
airflow through open doors, windows or ceiling exits. For solvent storage or handling areas,
where vapours heavier than air may accumulate in lower regions (for example, near floor
level) with a subsequent build-up of hazardous concentrations, vents should be provided at a
level immediately above any spill containment, on the opposite sides of the room or space,
to provide for airflow across the area. High level ventilation may also be necessary for
temperature control (for example, roof vents to allow the escape of warm air).

As natural ventilation does not capture or filter out airborne contaminants it should not be
used where it may cause a hazard in surrounding areas, for example when high levels of
chemicals are present and would accumulate outside.

Note: Vents in a screen wall may negate any fire protection or vapour barriers.

Administrative controls

Administrative controls should only be considered when other higher order control measures
are not practicable, or to supplement other control measures. For carcinogens,
administrative controls should only be used to provide additional protection.

Administrative controls should also be considered for emergencies when other control
measures fail, such as for managing spills and.leaks, and are particularly important for those
workers who are required to clean up spills, or who carry out regular cleaning and
maintenance work. Examples of administrative controls include:

o written rules and policies for using, handling or storing hazardous chemicals—for
example, having a written clean-up procedure for spills

e ajob rotation schedule—so that the same workers are not continually exposed to
chemicals with chronic health effects

e a purchasing policy—this may include just-in-time ordering so that large quantities of
chemical do not need to be stored on site, or preferential purchasing of premixed
chemicals so that workers do not need to manually mix hazardous chemicals

e restricted area policies—so that only staff who are involved in the use, handling, storage
or generation of hazardous chemicals are allowed access to high risk areas where there
may be a greater risk of exposure
implementing procedures to prevent introduction of ignition sources in hazardous areas

e using a work method that minimises the time that mixers, reactors or ovens are open to
the environment (both during and after use)—this limits the period of time in which a
chemical could escape into the work area

¢ having a cleaning schedule for work areas and a maintenance schedule for engineered
controls

e requiring staff to use vacuuming or wet sweeping methods to suppress dust that may be
generated during dry sweeping

e prohibiting eating, drinking and smoking in areas where hazardous chemicals are used,
stored or handled

e providing washing facilities for rinsing off chemicals (such as hand washing, showers,
laundering of clothes).

Training and supervision should always be provided to ensure administrative controls are
implemented effectively.
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Personal protective equipment (PPE)

WHS Regulation section 44

Provision to workers and use of personal protective equipment

PPE is anything used or worn by a person to minimise risk to the person’s health and safety.
PPE includes overalls, aprons, footwear, gloves, chemical resistant glasses, face shields,
respirators and air-supplied respiratory equipment.

If PPE is to be used at the workplace, you must ensure that the equipment is:

e selected to minimise risk to health and safety, including by ensuring that the equipment
is suitable for the nature of the work and any hazard associated with the work and is of
suitable size and fit and reasonably comfortable for the worker who is to use or wear it

e maintained, repaired and replaced so that is continues to minimise risk to the worker who
uses it, including by ensuring that the equipment is clean and hygienic, and in good
working order.

If you direct the carrying out of work, you must provide the worker with information, training
and instruction in the proper use and wearing of PPE, and the storage and maintenance of
PPE.

A worker must, so far as reasonably able, use or wear the PPE in‘accordance with any
information, training or reasonable instruction and must not intentionally misuse or damage
the equipment.

In most circumstances, PPE should not be relied as a control measure. It should be used
only as a last resort when all other reasonably practicable control measures have been used
and the risk has not been eliminated, or as interim protection until higher level controls are
implemented.

For some high risk activities, such as spray-painting, abrasive blasting and some emergency
response actions, PPE should always be used to supplement higher level control measures.

The effectiveness of PPE relies heavily on workers following instructions and procedures
correctly, as well as fit, maintenance, and cleaning. Workers might avoid using PPE if it must
be used for long periods, if dexterity. and clear vision are needed for the task, or if they have
not been adequately trained on how to fit and use it properly.

The best way to determine this is to observe workers performing the task. If they discard the
PPE or do not use it, this.may indicate that it does not fit, is uncomfortable or is a hindrance
to the work. You should also observe workers after the task is complete to ensure that the
PPE they have used is stored and maintained correctly.

PPE must be suitable for the task being performed. Examples include:

o Choosing appropriate chemical-resistant gloves, offering the best resistance to the
chemical being used. Some gloves may be resistant to some solvents but not to others.

e Using a full-face, air-fed respirator rather than a half-face respirator during spray-painting
operations to reduce exposure to hazardous chemicals like isocyanates, which can
cause skin and respiratory allergic reactions.

4.2.  Specific control measures

This section includes information on key control measures that should be considered when
managing risks from hazardous chemicals in the workplace. The information provided here
is general in nature and aims to provide an understanding of the principles involved in
managing the risks.

Information on control of risks may be included on SDS and labels. Table 4 shows some
examples.
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Table 4 Examples of information on control of risks

Type of Specific control measures included
information on
SDS and labels

Instructions Some products may have defined uses, e.g. agricultural and veterinary
on use chemicals, and some consumer chemicals. It may be illegal to use some
chemicals contrary to label directions.

Instructions This may include advice on not to store with certain incompatible materials, or
on storage advice on potential hazardous degradation products.

Examples include—storage of acids and bases; storage instructions to avoid
formation of explosive peroxides in ether during extended storage.

Personal This may include specific types of PPE to be used, e.g. use of nitrile gloves to
protective protect from exposure to hydrocarbon solvents; use of a specific type of
equipment (PPE) respiratory protection.

Labels provide precautionary statements such as:

o Use explosion proof electrical equipment
e Use only outdoors or in a well ventilated area.

Appendix J contains specific information on managing risks in particular situations or for
particular types of hazardous chemicals.

Fire and explosion risks

WHS Regulation section 355

Specific control—fire and explosion

As a PCBU you must, if there is a-possibility of fire or explosion in a hazardous area being
caused by an ignition source being introduced into the area, ensure the ignition source is not
introduced into the area (from outside or within the space).

Section 3.4 of this code identified the factors that should be considered when assessing
risks from fire and explosion. Key control measures for managing these risks include:

e designing buildings and plant to relieve and redirect pressure and flame in the event that

an explosion occurs

installing systems to detect leaks of flammable gases or vapours

using intrinsically safe equipment

installing ventilation to avoid creation of a hazardous atmosphere

substituting flammable materials for ones that are less flammable or combustible

ensuring incompatible materials are separated or segregated

reducing quantities of flammable and combustible materials, including items that

contribute to the fire load but that are not hazardous chemicals themselves (e.g. wooden

pallets)

¢ eliminating ignition sources from hazardous areas (this may include establishing a hot
work permit system, detailed below)

e ensuring equipment used in handling hazardous chemicals is maintained in accordance
with the manufacturer’s instructions

e cleaning to minimise accumulation of combustible dusts.
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Hot work

Hot work is any process involving grinding, welding, brazing, oxycutting, heat treatment or
any other similar process that generates heat or continuous streams of sparks. Undertaking
hot work in areas where flammable or combustible chemicals or other materials are present
creates a significant risk of fire or explosion. Conducting hot work on containers such as
drums, tanks and pipes that have not been properly decontaminated is a common ignition
scenario resulting in fatalities. A hot work permit system is a system designed to eliminate or
minimise risks from these activities, by controlling when and how hot work is undertaken in
these areas.

Further information on hot work permit systems is available in the following Australian
Standards:

o AS 1940: The storage and handling of flammable and combustible liquids
AS 2865: Confined spaces: Appendix F
o AS 1674.1: Safety in welding and allied processes—Fire precautions.

Oxidising agents can contribute to fire and explosion risks. Information on working with
oxidising agents can be found in AS 4326: The storage and handling of oxidising agents.

Eliminating ignition sources
Some common ignition sources are included in Table 3 of Section 3.4 of this code. Ignition
sources must be eliminated from any hazardous areas. This may be achieved by:

e use of intrinsically safe electrical equipment (which will not act as an ignition source).
Consider whether the hazardous chemicals can generate flammable or explosive
atmospheres, and ensure that any equipment being used, like stirrers, is intrinsically safe

e ensuring electrical equipment is effectively maintained. Poorly maintained electrical
equipment can present a significant risk (for example, through worn brushes)

e ensuring electrical equipment is properly earthed
implementing administrative controls such as permit systems preventing hot work (for
example, welding) in these areas.

Static electricity can be created from a range of activities including the transfer of hazardous
chemicals. Information on control of static electricity can be found in AS 1020: The control of
undesirable static electricity.

The auto-ignition temperature of the.hazardous chemical should be considered as some
hazardous chemicals may ignite-spontaneously above certain temperatures.

The WHS Regulation defines a hazardous area as an area in which:

e an explosible gas is present in the atmosphere in quantity that requires special
precautions to be taken for the construction, installation and use of plant, or

e a combustible dust is present or could reasonably be expected to be present in the
atmosphere in a quantity that requires special precautions to be taken for the
construction, installation and use of plant.

Hazardous areas generally exist around flammable or combustible materials, for example,
those present in tanks, drums or containers.

Further information on hazardous areas can be obtained from the following Australian
Standards:

o AS/NZS 60079.10.1: Explosive atmospheres—Classification of areas—Explosive gas
atmospheres (IEC 60079-10-1, Ed.1.0 MOD)

e AS/NZS 60079.10.2: Explosive atmospheres—Classification of areas—Combustible dust
atmospheres.
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Reducing vapour emissions
Accumulation of vapours creates the potential for a hazardous area to exist. Vapour
emissions resulting from transfer can be minimised by:

the use of enclosed transfer systems and vapour recovery connections
keeping lids open only for the minimum period required for transfer
minimising exposed surface areas

avoidance of splash filling

minimising the temperature of liquids being transferred

providing extraction ventilation for all sources of vapour.

When heated, the vapour pressure of flammable and combustible materials may increase,
resulting in higher vapour emissions. Containers of hazardous chemicals should therefore be
stored away from sources of heat (for example heaters or other heating appliances). Heat
may also deteriorate packaging and increase the risk of failure of the container.

Keeping hazardous chemicals stable

WHS Regulation section 356

Keeping hazardous chemicals stable

As a PCBU, you must ensure, so far as is reasonably practicable, that hazardous chemicals
do not become unstable, decompose or change so as to:

e create a hazard different to the hazard originally created by the hazardous chemical, or
e significantly increase the risk associated with any hazard in relation to the hazardous
chemical.

Some hazardous chemicals are inherently unstable or highly reactive, or can become
unstable under certain conditions.

The WHS Regulation requires that a PCBU must:

¢ maintain the recommended proportions of ingredients, and other components that
constitute the hazardous chemicals, forexample, phlegmatizers, diluents, solvents,
wetting agents, desensitisers, inhibitors and/or other adulterants

o keep the hazardous chemicals within any control temperature range where necessary.

To keep hazardous chemicals stable, you should also follow the manufacturer’s instructions
or instructions on the SDS including:

e using a stabilising ingredient where appropriate
o keeping the hazardous chemical and the packaging dry, unless the packages
themselves are impervious to moisture.

These requirements do not apply where:

o the hazardous chemical is changed or allowed to become unstable without a risk to
health or safety, as part of a deliberate process or activity, or

¢ the hazardous chemical undergoes a chemical reaction in a manifesting process or other
deliberate process.

Some hazardous chemicals may provide an expiry date on the label and SDS. Where a
chemical has passed its expiry date it should not be used, but be disposed of in accordance
with the manufacturer’s instructions and local laws.

Impact protection—containers, structures and plant

To prevent damage from the movement of the structure or plant, including any attached pipe
work or equipment, you should ensure that structures or plant used for the storage or
handling of hazardous chemicals are appropriately located and fixed to stable foundations.
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Measures required for preventing or controlling impact normally depend on the nature of
potential risks. Impact protection measures may be necessary for:

e structures containing large quantities of hazardous chemicals

e plant and equipment including storage and process vessels, associated pipe work,
pumps and controls

e storage areas (including transit storage) for packages, intermediate bulk containers
(IBCs) and associated shelves and racks

o exposed parts of the fire protection systems.

The most effective ways to protect containers, pipe work, pumps and attachments from
impact is to locate the containers away from trafficable areas or prevent vehicle access.
Installation of crash protection measures, such as bollards and guardrails, is an alternative
means of impact protection. These should be designed to absorb the energy of any
reasonably foreseeable impact and minimise the likelihood of injury to anyone involved in the
incident.

Containing spills

WHS Regulation section 357

Containing and managing spills

As a PCBU you must ensure, so far as is reasonably practicable, that where there is a risk of
a spill or leak of a hazardous chemical in a solid or liquid form, provision is made in each
part of the workplace where the hazardous chemical is used, handled, stored or generated
for a spill containment system that contains within the workplace any spill or leak of the
hazardous chemical and any resulting effluent.

When a spill, leak or accidental release of hazardous chemicals occurs, appropriate actions
must be taken to contain the hazardous chemicals within the workplace.

The spill containment system must describe how to contain, clean up and dispose of the spill
or leak and any resulting effluent. The systemmust not create a hazard by bringing together
different hazardous chemicals that are not compatible or that would react together to cause
a fire, explosion, harmful reaction or evolution of flammable, toxic or corrosive vapour.

Leaving containers open when/not.inuse is one of the main causes of spills and can also
lead to generating hazardous atmospheres and fire risks. Procedures, training and
supervision should ensure containers are sealed when not in use.

Any spill containment system should be large enough to ensure that all spills can be held
safely until cleaned up. Factors you should consider when designing a spill containment
system include:

the nature of the hazardous chemicals (whether liquid or solid)

the quantity of the hazardous chemicals

the size of the largest container or reasonably foreseeable largest spill

the potential impact if the hazardous chemicals escape to the environment

whether it is necessary to provide for the management of firefighting water at an incident
separate spill containment for incompatible goods

the materials used to construct the containment system, as well as any materials used
for absorption, are compatible with the hazardous chemicals

o other materials in the vicinity that will prevent contamination of groundwater or soil

¢ how the system’s integrity will be maintained in any reasonably foreseeable incident.

For large quantities of hazardous chemicals, bunding may be required. Bunding should be
designed and constructed in accordance with the relevant Australian Standard specific to the
type of hazardous chemical, for example AS 1940: The storage and handling of flammable
and combustible liquids, and in consultation with the emergency services authority.
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Transfer of hazardous chemicals

Transferring hazardous chemicals generally presents a far greater risk than static storage.
Unconfined transfer of hazardous chemicals should be eliminated where possible, or, if that
is not possible, steps should be taken to manage the risks of an unconfined transfer.
Common methods for eliminating or reducing risks during transfer operations include:

e avoiding spillage or overflow, including overflow protection on equipment and receiving
vessels

e providing emergency shut-offs to limit the amount of hazardous chemical released during
a loss of containment

e providing a spill containment system

reducing static electricity and vapour generation. This is particularly important for fire risk

hazardous chemicals such as flammable liquids

ensuring transfer fittings are compatible

avoiding sources of ignition

installing flow and pressure regulators on pipe work or pumps

installing interlocking of valves and switches

implementing systems for detecting losses from pipe work and fittings, such as static

pressure loss detectors, measurement to determine losses in transfer, or external

sSensors.

Plumbed eye wash stations and safety showers should be installed in areas where workers
may be exposed in the event of a spill during transfer operations.

Controlling risks from compressed gases
Key considerations for safe storage and handling of gas cylinders include:

¢ maintaining and regularly checking cylinders, regulators, hoses and pipes to cylinders to
ensure that there are no leaks or dents

storing cylinders in an upright position to_ensure the safety device functions correctly
securing cylinders to prevent dislodgement

transport cylinders with appropriate equipment such as trolleys or gas cages

keep the cylinder valve closed when the cylinder is not being used

keep all sources of heat and ignition away from gas cylinders, even if the cylinders do
not contain flammable material

e store cylinders outdoors or.in.very well ventilated areas.

Gas cylinders should be fitted with a bursting disc safety device and liquid petroleum gas
(LPG) cylinders should have‘an operational spring-loaded pressure relief valve.

If a small leak occurs, the cylinder valve should be closed, if it is safe to do so. Appropriate
PPE should be put on before attempting to locate the leak point. For toxic gases, self-
contained breathing apparatus may be required for emergency use. The area should be well
ventilated and air-conditioning systems should be turned off to avoid spreading gas.
However, if a large amount of gas escapes, the area should be evacuated. If it is safe to do
so, before evacuating, ventilate the area and remove or isolate ignition sources. Contact the
gas supplier for advice, or in an emergency, contact the emergency services authority.

Potential risks associated with the transport and storage of small gas cylinders (for example,
acetylene and LPG) in vehicles must also be managed appropriately.

A range of Australian Standards provide further information relating to controlling risks from
compressed and liquefied gases, such as AS/NZS 1596: The storage and handling of LP
gas, and AS 4332: The storage and handling of gases in cylinders.
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Asphyxiation hazards
Key considerations in minimising the risk of asphyxiation include:

e avoiding working in oxygen-depleted (under 19 per cent) atmospheres—air monitoring
may need to be undertaken to determine if the atmosphere is safe

o keeping the work area well-ventilated, particularly in low-lying areas and roof spaces
where gases can accumulate—this could be done by ensuring windows are open where
necessary and ventilation and extraction systems are on and are fully functional

e purging contaminants from the atmosphere or the space where work is being carried out
using an air-supplied respirator, particularly in confined spaces (see the Confined spaces
Code of Practice for further information)

e checking cylinders, cylinder fittings, hoses and connections to ensure that they are not
damaged or in poor condition—this might include checking fittings and hoses for signs of
corrosion or degradation or spraying them with a small amount of detergent solution or
leak-detection spray and looking for bubble formations which may indicate the presence
of a gas leak.

4.3. Maintaining control measures

WHS Regulation section 37

Maintenance of control measures

As a PCBU, you must ensure that the implemented control measures remain effective. This
includes checking that the control measures are fit for purpose; suitable for the nature and
duration of the work and are installed and used correctly.

Maintenance of control measures may involve the following:

e regular inspections of control measures
supervision to ensure workers are using the control measures properly

e preventative maintenance and testing programs for chemical storage and handling
systems

e periodic air monitoring to ensure that.engineering and administrative controls remain
effective.

Maintenance procedures should include mechanisms for workers to report defective control
measures as soon as they are identified so that prompt remedial action can be taken.

Preventative maintenance and integrity testing

WHS Regulation section 363
Control of risks from storage or handling systems

You must ensure, so far as is reasonably practicable, that a system used at the workplace
for the use, handling or storage of hazardous chemicals is used only for the purpose for
which it was designed, manufactured, modified, supplied or installed and is operated, tested,
maintained, installed, repaired and decommissioned having regard to the safety of workers
and other persons at the workplace.

Systems for the storage and handling of hazardous chemicals generally require ongoing
maintenance and testing to ensure that they continue to be safe for the intended use and
that they maintain their operational integrity. Such systems include, but are not limited to,
reaction vessels, chemical transfer lines, pumps, spill bunding, storage tanks and filters.

To ensure that the integrity of chemical handling systems are preserved, planned
maintenance programs should be designed and carried out at regular intervals, consistent
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with the manufacturer’s instructions or advice provided by other competent persons. If this is
not reasonably practicable, inspections and maintenance should be carried out annually.

Examples of preventative maintenance and integrity testing might include:

¢ Inspection of glass linings on steel or metal alloy reaction vessels to ensure there are no
cracks or holes which might allow contact of incompatible materials with the metal
vessel.

o Regular checking of bursting (rupture) discs and pressure-relief systems on pressure
vessels to ensure they have not ‘blown’ and are of the correct pressure rating for the
work being performed. Bursting or rupture discs are safety features of cylinders that
prevent damage or injury from over-pressurisation.

e Checking spill bunding walls for cracks or other signs of wear to ensure that, in the event
of a spill, the bunding will not leak or fail.

e Checking for signs of corrosion or degradation on tanks, pipe work and compressed gas
fittings.

If preventative maintenance checks show that the integrity of any chemical handling system
is in doubt or not performing as it is intended, repair or replacement of the faulty system
should be carried out as soon as practicable and before its next use.

4.4. Providing information, training, instruction
and supervision

WHS Act section 19
Primary duty of care
WHS Regulation section 39

Provision of information, training and instruction

The WHS Act requires that a PCBU ensure, so'far as reasonably practicable, the provision
of any information, training, instruction or supervision that is necessary to protect all persons
from risks to their health and safety arising from work carried out as part of the conduct of
the business or undertaking.

As a PCBU you must ensure that information, training or instruction provided to a worker is
suitable and adequate having regard to:

e the nature of the work carried out by the worker

e the nature of the risks associated with the work at the time the information, training or
instruction is provided

e the control measures implemented.

You must also ensure, so far as is reasonably practicable, that the information, training and
instruction are provided in a way that is readily understandable for the worker to whom it
is provided.

Workers must be trained and have the appropriate skills to carry out a particular task safely.
Training should be provided to workers by a competent person.
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WHS Regulation section 379
Duty to provide supervision

In addition to your general duty to provide any supervision necessary to protect all persons
from work health and safety risks, the WHS Regulation also imposes specific duties to
provide supervision necessary to protect a worker from risks to health and safety where the
worker:

e uses, handles, generates or stores a hazardous chemical

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

e s likely to be exposed to a hazardous chemical.

Information, training, instruction and supervision must be provided not only to workers but to
other persons at the workplace such as visitors.

Information, training and instruction should include the following:

the nature of the hazardous chemicals involved and the risks to the worker

o 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

e the arrangements in place to deal with emergencies, including evacuation procedures,
containing and cleaning up spills and first aid instructions

o the selection, use, maintenance and storage of any PPE required to control risks and the
limitations of the PPE
any health monitoring which may be required and the worker’s rights and obligations

o the labelling of containers of hazardous chemicals, the information that each part of the
label provides and why the information is being provided

e the availability of SDS for all hazardous chemicals, how to access the SDS, and the
information that each part of the SDS provides

e the work practices and procedures to be-followed in the use, handling, processing,
storage, transportation, cleaning.up and disposal of hazardous chemicals.

The WHS Regulation also includes. specific requirements to provide information, training and
instruction regarding:

e the proper use, wearing, storage and maintenance of PPE
e undertaking work in.confined spaces
e emergency procedures

e storage and handling systems for hazardous chemicals.

Information, training and instruction must be provided in such a way that it is easily
understood. The amount of detail and extent of training will depend on the nature of the
hazards and the complexity of the work procedures and control measures required to
minimise the risks.

Records of training provided to workers should be kept, documenting who was trained, when
and on what.
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S. Monitoring and review
5.1.  Health monitoring

WHS Regulation section 368

Duty to provide health monitoring

As a person conducting a business or undertaking (PCBU), you must ensure health
monitoring is provided to a worker carrying out work for the business or undertaking if:

e the worker is carrying out ongoing work using, handling, generating or storing hazardous
chemicals and there is a significant risk to the worker’s health because of exposure to a
hazardous chemical referred to in Schedule 14, table 14.1 of the WHS Regulation, and

o the person identifies that because of ongoing work carried out by a worker using,
handling, generating or storing hazardous chemicals there is a significant risk that the
worker will be exposed to a hazardous chemical (other than a hazardous chemical
referred to in Schedule 14, table 14.1 of the WHS Regulation) and either:

— valid techniques are available to detect the effect on the worker’s health, or

— avalid way of determining biological exposure to the hazardous chemical is available
and it is uncertain, on reasonable grounds, whether the exposure to the hazardous
chemical has resulted in the biological exposure standard being exceeded.

Health monitoring of a worker means monitoring the worker to.identify changes in their
health status because of exposure to certain substances. It involves the collection of data to
measure exposure or evaluate the effects of exposure and to determine whether or not the
absorbed dose is within safe levels.

Health monitoring allows decisions to be made about implementing ways to eliminate or
minimise the worker’s risk of exposure, for example reassigning a worker to other duties that
involve less exposure, or improving control measures.

Schedule 14, table 14.1 (reproduced at Appendix E of this code) includes the type of health
monitoring that must be carried out.for each hazardous chemical listed, where the risk to
health is significant, unless:

e an equal or better type of health monitoring is available

e the use of that other type of monitoring is recommended by a registered medical
practitioner with experience in health monitoring

o there is low exposure to Schedule 14 chemicals.

Health monitoring is not an alternative to implementing control measures. Health monitoring
is a way of identifying if control measures are effective. If the results of health monitoring
indicate that a worker is experiencing adverse health effects or signs of exposure to a
hazardous chemical, the control measures must be reviewed and if necessary revised.

You must:

o inform workers and prospective workers about health monitoring requirements

e ensure health monitoring is carried out by or under the supervision of a registered

medical practitioner with experience in health monitoring

consult workers in relation to the selection of the registered medical practitioner

pay all expenses relating to health monitoring

provide certain information about a worker to the registered medical practitioner

take all reasonable steps to obtain a report from the registered medical practitioner as

soon as practicable after the monitoring has been carried out

e provide a copy of the report to the worker as soon as practicable after obtaining the
report
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e provide a copy of the report to the regulator if the report contains test result that indicate
the worker may have contracted a disease, injury or illness or recommends remedial
measures should be taken as a result of the work that triggered the requirement for
health monitoring

e provide the report to all other persons conducting a business or undertaking who have a
duty to provide health monitoring for the worker as soon as reasonably practicable after
obtaining the report

e keep reports as confidential records for at least 30 years after the record is made (40
years for reports relating to asbestos exposure)

e not disclose the report to anyone without the worker’s written consent unless required
under the WHS Regulation.

The WHS Regulation also contains specific requirements relating to health monitoring for
lead and asbestos. Further information on health monitoring can be found in SWA’s Health
monitoring for exposure to hazardous chemicals — guide for persons conducting a business
or undertaking.

5.2. Reviewing control measures

WHS Regulation section 38
Review of control measures

You must review and, as necessary, revise control measures'so asto maintain, so far as is
reasonably practicable, a work environment that is without risks to health or safety.

WHS Regulation section 352

Review of control measures

You must also ensure that any measures implemented to control risks in relation to a
hazardous chemical at the workplace are reviewed and as necessary revised.

Control measures must be reviewed.(and revised if necessary) in the following
circumstances:

e when the control measure does not control the risk it was implemented to control so far
as is reasonably practicable

o before a change at the workplace that is likely to give rise to a new or different risk to
health and safety that the measure may not effectively control

e anew relevant hazard or risk is identified
the results of consultation indicate that a review is necessary

¢ a health and safety representative requests a review if that person reasonably believes
that:

— acircumstance in any of the above points affects or may affect the health and safety
of a member of the work group represented by the health and safety representative

— the control measure has not been adequately reviewed in response to the
circumstance

— if an SDS or register of hazardous chemicals is changed

— if a health monitoring report for a worker contains:

o test results that the worker has been exposed to a hazardous chemical and has
an elevated level of the chemical or metabolites for that hazardous chemical in
their body

0 any advice that test results indicate the worker may have contracted a disease,
injury or iliness as a result of carrying out the work that triggered the need for
health monitoring
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o any recommendation that the PCBU take remedial measures, including whether
the worker can continue to carry out the type of work that triggered the
requirement for health monitoring.

— if atmospheric monitoring indicates that the airborne concentration of a hazardous
chemical at the workplace exceeds the relevant exposure standard
— at least once every five years.

A change at the workplace includes:

e achange to the workplace itself or any aspect of the work environment
e achange to a system of work, a process or a procedure.

Common review methods include workplace inspection, consultation, testing and analysing
records and data.

You can use the same methods as in the initial hazard identification step to check control
measures. When reviewing the control measures, consultation must occur with workers and
their health and safety representatives. The following questions should be considered when
undertaking the review:

Are the control measures working effectively in both their design and operation?

Have the control measures introduced new problems?

Have all hazards been identified?

Have new work methods, new equipment or chemicals made the job safer?

Are safety procedures being followed?

Has the instruction and training provided to workers on how to work safely been

successful?

e Are workers actively involved in identifying hazards and possible control measures? Are
they openly raising health and safety concerns and reporting problems promptly?

¢ Are the frequency and severity of health and safety incidents reducing over time?

e If new legislation or new information becomes available, does it indicate current controls

may no longer be the most effective?

If problems are found, go back through the.risk-management steps, review your information
and make further decisions about risk control.
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0. Emergency preparedness

Regardless of controls put in place to prevent incidents occurring in your workplace, they
can still occur. For example, people can be exposed to chemicals and require immediate
medical treatment, a fire can start, or a loss of containment can occur. It is therefore
necessary to be prepared for any foreseeable incident.

6.1. Emergency plan

WHS Regulation section 43

Duty to prepare, maintain and implement emergency plan

As a person conducting a business or undertaking (PCBU), you must prepare an effective
emergency plan for the workplace.

WHS Regulation section 361

Emergency plans

An emergency plan must be prepared and provided to the emergency services organisation
if the quantity of Schedule 11 hazardous chemicals used, handled or stored at a workplace
exceeds the manifest quantity for that hazardous chemical. You must revise the plan in
accordance with any recommendations the primary emergency services organisation
provides about its effectiveness.

The purpose of the emergency plan is to plan for, and thus minimise the effects of, any
dangerous occurrence or near miss at a workplace resulting from handling of hazardous
chemicals.

When developing an emergency plan, consideration must be given to the following factors:

the nature of the work being carried out at the workplace
the nature of the hazards at the workplace

the size and location of the workplace

the number of workers and other persons at the workplace.

For workplaces that use, store or handle large quantities of hazardous chemicals, providing
a copy of emergency plans and details of actions to be taken in the event of an alarm or
emergency situation to neighbouring sites may assist in coordinating responses in the event
of an emergency.

Additional information regarding emergency management associated with the storage and
handling of flammable hazardous chemicals is available in AS 1940: The storage and
handling of flammable and combustible liquids.

More information about emergency plans can be found in SWA’'s Emergency Plans Fact
Sheet, and information about emergency plans for major hazard facilities can be found in
SWA'’s Guide for Major Hazard Facilities—Emergency plans.

Content of emergency plan
The emergency plan must provide for:
e emergency procedures that include:

— an effective response to an emergency

— evacuation procedures

— notification procedures to advise emergency services organisations at the earliest
opportunity

— medical treatment and assistance
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— communication procedures between the person coordinating the emergency
response and all persons at the workplace

e the testing procedures and how often they will be done
e how relevant workers will be provided with information, training and instruction about
implementing the emergency procedures.

A comprehensive emergency plan should also include:

a site map that indicates where hazardous chemicals are stored

responsibilities of key persons in managing emergencies

circumstances to activate the plan

systems for raising the alarm

estimating the extent of the emergency

alerting emergency services organisations to the emergency or if it has the potential to

become a dangerous occurrence

procedures that account for all people at the workplace

isolation of the emergency area to prevent entry by non-essential personnel

e roles of on-site emergency response teams (including First Aid Officers, Emergency
Wardens)
containment of any spillage

o the requirement for firefighting water retention to ensure that contaminated firefighting
water cannot enter waterways, drains or groundwater

e disconnection of power supplies and other energy sources.except when required to
maintain safety of a critical operation or to run emergency equipment such as fire
booster pumps

e prevention of hazardous chemicals or contaminated-material of any kind from entering
drains or waterways

e provision of relevant information and assistance to the emergency services authority,
both in anticipation of emergencies and when they occur

e maintenance of site security throughout the emergency

e provision for dealing with the public and the press

e site rehabilitation requirements.

Emergency procedures

The extent of emergency procedures required will depend on the size and complexity of the
workplace, types and quantities of hazardous chemicals and the processes involved when
the goods are in use. As a minimum, emergency procedures should include instructions on:

e how to raise the alarm, including how to contact the appropriate emergency services
organisation

e any actions to be taken by workers in an emergency to ensure the safety and health of
all persons at the workplace to minimise risks, damage to property as well as the
environment

e any actions to be taken by prescribed persons such as fire wardens, for example how to
evacuate the workplace or use fire extinguishers.

To be effective, workers need to be appropriately trained, and any procedures tested.
Workers should be consulted and ideally directly involved in the development of emergency
procedures.

An example of an effective emergency procedure is a simple one-page document in point
form, suitable for display on signs or to be carried by workers or visitors as a pocket card,
detailing evacuation procedures, assembly areas, identifying first aid officers and emergency
wardens at the workplace, contact numbers of emergency services organisations (such as
fire brigade, police, ambulance, local hospital and regulatory authorities).

Managing risk&of Ba@afidous chemicals in the workplace Code of Practinge2023 of 359 Office of InduBtze B6lefides



Consultation and communication

The emergency plan must be developed in consultation with your workers, the primary
emergency services organisation and neighbouring premises. The emergency services
organisation should also be consulted when developing and designing fire protection
systems used in the workplace.

Off-site considerations

Where any foreseeable incident may have effects beyond the boundary of the workplace,
the emergency plan should also address managing the off-site effects. Where off-site effects
are possible, the plan should contain information on necessary warnings or communications
with neighbouring premises.

Where the emergency plan includes activities that involve persons who reside or work
adjacent to the workplace, the relevant parts of the plan should be communicated to those
persons.

Implementation and testing
The emergency plan should be tested when first devised and after each modification.

Throughout the year, at suitable intervals, practice drills and simulated emergencies should
be undertaken and involve all workers and the emergency services authority. These drills
should be focused on familiarising anyone who would be involved-in an incident related to
the storage and handling of hazardous chemicals with the workplace procedures.

Reviewing the emergency plan
The emergency plan should be reviewed:

within five years of its development

in intervals of no more than five years

if there is a change of risk at or in the proximity of the workplace

when updated information becomes available

if a possible deficiency is identified, for example through regular testing.

Emergency plans should be readily-available in hard copy form at all times. The location of
the emergency plan should be easily located by all workers and should be discussed with
the emergency services organisation when it is updated or reviewed.

6.2. Emergency equipment and safety equipment

WHS Regulation Part 7.1 Division 5: Subdivision 3
Emergency plans and safety equipment

As a PCBU that uses, handles, generates or stores hazardous chemicals you must ensure
that equipment is always available at the workplace for use in an emergency.

The type of emergency equipment required to respond to an emergency, contain and clean
up spills and assist workers in conducting emergency procedures safely will vary depending
on the type and quantities of hazardous chemicals at the workplace.

Equipment must be located so it is readily accessible for all workers if an emergency arises.
If safety equipment is needed to respond to an emergency, you must ensure that it is
provided, maintained and readily accessible at the workplace. Safety equipment for use with
hazardous chemicals should be compatible with the hazardous chemicals they may come in
contact with. For example, water fire extinguishers must not be used on oil fires.
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Examples of emergency equipment that may be required in your workplace include:

e over packs such as oversized drums for containing leaking containers

e absorbent material suitable for the chemical likely to be spilled

booms, plates and/or flexible sheeting for preventing spillage from entering drains and
waterways

fire extinguishers

neutralising agents such as lime and soda ash

suitable pumps and hoses for removing spilled material

first aid kits (including antidotes for specific chemical exposures such as cyanide)
emergency showers and eye wash stations

hand tools such as mops, buckets, squeegees and bins

suitable protective clothing and equipment to protect the safety and health of personnel
involved in the clean-up.

6.3. Fire protection systems

WHS Regulation section 359

Fire protection and firefighting equipment

As a PCBU, you must ensure that fire protection and firefighting equipment:

e is designed and built for the types of hazardous chemicals at the workplace in the
quantities in which they are used, handled, generated or stored at the workplace and the
conditions under which they are used, handled, generated or stored

e is compatible with firefighting equipment used by the primary emergency service
organisation

e s properly installed, tested and maintained

e has its latest testing date recorded and test results are kept until the next test is
conducted.

Where large quantities of hazardous:chemicals are used, handled, generated or stored in
your workplace simple fire extinguishers may not be sufficient to deal with a fire. In these
cases you need to consider installing a fire protection system that is designed for the types
and quantities of hazardous.chemicals used, handled, generated or stored in your
workplace.

When installing a fire protection system you must have regard to:

e the fire load of the hazardous chemicals and from other sources

e the compatibility of the hazardous chemicals with other substances or mixtures at the
workplace

o the compatibility of the equipment with equipment used by the primary emergency
service organisation.

You should also consider the proximity of the workplace to other workplaces or premises
and any requirements under the Building Code of Australia.

The fire protection system should have the capacity to quickly control and extinguish any fire
that occurs involving the hazardous chemicals. It should also effectively protect the
hazardous chemicals stored within the workplace from any fire in adjacent properties.

If at any stage the fire protection or firefighting equipment becomes ineffective or inoperable,
you must assess the implications of having an unserviceable or inoperative system and must
control the risk with alternative measures. In these circumstances you should make sure that
alternative arrangements are made immediately. If alternative resources cannot be obtained
to provide the required level of protection, it may be necessary to cease operating until
effective fire protection can be restored. You must ensure that the fire protection and
firefighting equipment are returned to full operation as soon as possible.
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6.4. Monitors and alarms

Monitors and alarms can be critical to controlling an emergency situation as they allow the
emergency or dangerous situation to be identified early and response actions initiated
quickly. Effective alarm systems should:

e activate automatically and be capable of being operated manually through the use of
clearly identified alarm activators at convenient and safe locations, that are easily
accessible to work areas

o utilise alarm signals that are distinguishable from any other signal and are clearly audible
throughout the premises

e contain a visual component (for example, flashing lights) in situations where there are
high noise levels or the use of protective clothing may prevent the recognition of an
alarm signal

e remain operable if the main power supply fails.

Monitors and alarms should be installed in accordance with manufacturers’ specifications.
Fire alarms should be installed where fire control may require the direction of large quantities
of firefighting water (or equivalent) at a fixed installation, with minimum exposure to risks for
fire fighters. Where large quantities of hazardous chemicals are involved, it is recommended
that this be done in consultation with the relevant emergency services authority.

To ensure that monitors and alarms remain effective, they should be tested regularly.

6.5. Automatic sprinkler systems

Depending on the level of risk, you may choose to install an ‘automatic sprinkler system.
Automatic sprinkler systems may allow the fire to be controlled almost immediately after it
starts. However, they may not be suitable in all workplaces, for example where use of water
as the extinguishing agent is not appropriate because of the presence of chemicals that
react with water. Automatic sprinkler systems may comprise:

individual-actuation sprinklers
deluge sprinklers

foam sprinklers

a combination of any of the above.

6.6. Water supply

A reliable water supply‘is required to ensure that the protection system remains operable in
case of an emergency. The supply should be sufficient to supply both the internal fire
protection equipment and additional equipment used by the emergency services
organisation controlling a fire at the premises.

Where sulfficient supply is not available from the main water supply, it may be necessary to
supplement this with additional water storage and/or pumps. If the local authorities permit it,
water may be obtained from reliable alternative sources such as close-by rivers and dams,

using whatever resources are suitable.

The emergency services organisation that is attending a fire at the workplace should be
requested to conduct regular checks on the adequacy of the local water supply and water
pressure within the workplace.
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Appendix A—Glossary

Table 5 The meaning of key terms

Key terms

ADG Code

Article

Biological
monitoring

Combustible
substance

Container

Correct
classification

Duty holder

Exposure standard

Meaning

The Australian Code for the Transport of Dangerous Goods by Road and
Rail, as in force or remade from time to time, approved by the Transport
and Infrastructure Council. The ADG Code is accessible at the National
Transport Commission website www.ntc.gov.au

A manufactured item, other than a fluid or particle, that is formed into a
particular shape or design during manufacture and has hazard properties
and a function that are wholly or partly dependent on the shape or design.

The measurement and evaluation of a substance, or its metabolites, in the
body tissue, fluids or exhaled air of a person exposed to that substance,
such as blood lead level monitoring.

A substance that is combustible and includes dust, fibres, fumes, mists or
vapours produced by the substance.

Anything in or by which a hazardous chemical is, or has been, wholly or
partly covered, enclosed orpacked, including anything necessary for the
container to perform its function as a container.

The set of hazard classes and hazard categories assigned to a hazardous
chemical when it is correctly classified.

Note: Part 1 of Schedule 9 of the WHS Regulation sets out when a
hazardous chemical is correctly classified.

Any person who owes a work health and safety duty under the WHS Act
including a person conducting a business or undertaking, a designer,
manufacturer, importer, supplier, installer of products or plant used at work
(upstream duty holder), officer or a worker.

An exposure standard published by Safe Work Australia in the Workplace
Exposure Standards for Airborne Contaminants.

Flash point The lowest temperature (corrected to a standard pressure of 101.3 kPa) at
which the application of an ignition source causes the vapours of a liquid
to ignite under specified test conditions.

GHS The Globally Harmonized System of Classification and Labelling of
Chemicals, 3rd Revised Edition, published by the United Nations as
modified by Schedule 6 to the WHS Regulation.
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Key terms Meaning

Hazard A situation or thing that has the potential to harm a person. Hazards at
work may include: noisy machinery, a moving forklift, chemicals,
electricity, working at heights, a repetitive job, bullying and violence at the

workplace.
Hazard category A division of criteria within a hazard class in the GHS.
Hazard class The nature of a physical, health or environmental hazard under the GHS.

Note: This includes dangerous goods.

Hazardous area An area in which:

e an explosible gas is present in the atmosphere in a quantity that
requires special precautions to be taken for the construction,
installation and use of plant, or

e acombustible dust is present or could reasonably be expected to be
present in the atmosphere in a quantity that requires special
precautions to be taken for the construction, installation and use of
plant.

Hazardous chemical A substance, mixture or article that satisfies the criteria for a hazard class
in the GHS (including a classification referred to in Schedule 6 of the WHS
Regulation), but does not include-a substance, mixture or article that
satisfies the criteria solely for one of 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—category 1, 2 or 3
chronic-hazard to the aquatic environment—category 1, 2, 3 or 4
hazardous to the ozone layer.

Note: The Schedule 6 tables replace some tables in the GHS.

Hazard pictogram A graphical composition, including a symbol plus other graphical
elements, that is assigned in the GHS to a hazard class or hazard
category.

Hazard statement A statement assigned in the GHS to a hazard class or hazard category

describing the nature of the hazards of a hazardous chemical including, if
appropriate, the degree of hazard.

Health and safety A consultative body established under the WHS Act. The committee's

committee functions include facilitating cooperation between workers and the person
conducting a business or undertaking to ensure workers’ health and safety
at work, and assisting to develop work health and safety standards, rules
and procedures for the workplace.
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Key terms Meaning

Health and safety A worker who has been elected by their work group under the WHS Act to
representative represent them on health and safety matters.
Label 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.

Manufacture The activities of packing, repacking, formulating, blending, mixing, making,
remaking and synthesising of the chemical.

May ‘May’ indicates an optional course of action.

Mixture A combination of, or a solution composed of, two or more substances that
do not react with each other.

Must ‘Must’ indicates a legal requirement exists that must be complied with.
Officer An officer under the WHS Act includes:
e an officer within the meaning of section 9 of the Corporations Act 2001
(Commonwealth)
e an officer of the Crown within the meaning of section 247 of the WHS
Act
e an officer of a public authority within the meaning of section 252 of the
WHS Act.

A partner in a partnership.or an elected member of a local authority is not
an officer while acting in that-.capacity.

Person conductinga A PCBU is an umbrella concept which intends to capture all types of
business or working arrangements or relationships.

undertaking (PCBU) A pPCBU includes a:
e company
e unincorporated body or association
e sole trader or self-employed person.

Individuals who are in a partnership that is conducting a business will
individually and collectively be a PCBU.

A volunteer association (defined under the WHS Act, see below) or
elected members of a local authority will not be a PCBU.

Placard A sign or notice displayed or intended for display in a prominent place, or
next to a container or storage area for hazardous chemicals at a
workplace, that contains information about the hazardous chemical stored
in the container or storage area.

Placard quantity The quantity referred to in Schedule 11 of the WHS Regulation, table 11.1,
column 4 for that hazardous chemical.

Note: This schedule has been replicated in Appendix D of this code.
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Key terms

Precautionary
Statement

Risk

Should

Substance

Supply

Volunteer
association

Work group

Worker

Workplace

Meaning

A phrase prescribed by the GHS that describes measures that are
recommended to be taken to prevent or minimise the adverse effects of
exposure to a hazardous chemical or the improper handling of a
hazardous chemical.

The possibility harm (death, injury or illness) might occur when exposed to
a hazard.

‘Should’ indicates a recommended course of action.

A chemical element or compound in its natural state or obtained or
generated by a process:

e including any additive necessary to preserve the stability of the
element or compound and any impurities deriving from the process,
but

e excluding any solvent that may be separated without affecting the
stability of the element or compound, or changing its composition.

Selling or transferring ownership or responsibility for a chemical.

A group of volunteers working together for one or more community
purposes where none of the volunteers, whether alone or jointly with any
other volunteers, employs any:person to carry out work for the volunteer
association.

A group of workers established to facilitate the representation of workers
by one or more health and safety representatives. A work group may be
all workers at a workplace but it may also be appropriate to split a
workplace into-multiple work groups where workers share similar work
conditions or are exposed to similar risks and hazards. For example all
workers on-night shift.

Any person who carries out work for a person conducting a business or
undertaking, including work as an employee, contractor or subcontractor
(or their employee), self-employed person, outworker, apprentice or
trainee, work experience student, employee of a labour hire company
placed with a 'host employer' or a volunteer.

Any place where work is carried out for a business or undertaking and
includes any place where a worker goes, or is likely to be, while at work.
This may include offices, factories, shops, construction sites, vehicles,
ships, aircraft or other mobile structures on land or water.
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Appendix B—Comparison of hazard classes
and categories under the ADG Code and the

GHS

ADG class/category,
packing group

Class 1 Explosives

Unstable explosives
(Goods too dangerous
to be transported)

Equivalent GHS class and category as classified under the WHS

Regulation

Unstable explosives

Division 1.1 Division 1.1
Division 1.2 Division 1.2
Division 1.3 Division 1.3
Division 1.4 Division 1.4
Division 1.5 Division 1.5
Division 1.6 Division 1.6
Class 2 Gases Gases under pressure
NOTE: The GHS has 4 categories.which correspond to the transport
condition under the ADG Code. They are:
e Gas under pressure—Compressed gas
e Gas under pressure—Liquefied gas
e Gas under pressure—Refrigerated liquefied gas
e Gas under pressure—Dissolved gas.
Division 2.1 Flammable gases category 1
Flammable aerosols category 1 and category 2
Division 2.2 Oxidising gases category 1
Gases under pressure not otherwise specified
Division 2.3 Acute toxicity: Inhalation categories 1-4 (Note: category 4 only up to
LCso0 of 5000 ppmV)
Skin corrosion/irritation categories 1A—C
Class 3PG | Flammable liquids category 1
Class 3PGII Flammable liquids category 2
Class 3PG I Flammable liquids category 3
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ADG class/category,
packing group

Division 4.1 Self-
reactive substances
types A-G'*

Division 4.1 PG I

Division 4.1 PG lll

Division 4.2 PG 1

Division 4.2 PG II

Division 4.2 PG Il

Division 4.3 PG |

Division 4.3 PG I

Division 4.3 PG Il

Division 5.1 PG |

Division 5.1 PG I

Division 5.1 PG Il

Division 5.2 Organic
Peroxides types A-G'

Division 6.1 PG |

Division 6.1 PG I

Equivalent GHS class and category as classified under the WHS
Regulation

Self-reactive substances types A—F

ADG Code Type G self-reactive substances are not classified under the
WHS Regulation as hazardous chemicals.

Flammable solids category 1

Flammable solids category 2

Pyrophoric liquids category 1

Pyrophoric solids category 1

Self-heating substances category 1

Self-heating substances category 2

Substances and mixtures which in contact with water emit flammable
gases, category 1

Substances and mixtures which-in contact with water emit flammable
gases, category 2

Substances and mixtures which in contact with water emit flammable
gases, category 3

Oxidising solids, oxidising liquids, category 1

Oxidising solids, oxidising liquids, category 2

Oxidising solids, oxidising liquids, category 3

Organic peroxides types A—F

ADG Code Type G organic peroxides are not classified under the WHS
Regulation as hazardous chemicals.

Acute toxicity: Oral category 1
Acute toxicity: Dermal category 1

Acute toxicity: Inhalation category 1 (dusts, mists, vapours)

Acute toxicity: Oral category 2
Acute toxicity: Dermal category 2

Acute toxicity: Inhalation category 2 (dusts, mists, vapours)

" Depending on packing method, self-reactive substances and organic peroxides type A will either be classified under the ADG
Code as ‘Goods too dangerous to be transported’ or their comparative Divisions (4.1 or 5.2).
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ADG class/category,
packing group

Division 6.1 PG Il

Division 6.2

Division 7

Class 8 PG |

Class 8 PG Il

Class 8 PG I

Class 92

Goods too dangerous
to be transported

C1 combustible
liquids (flash point
60-150°C)

Equivalent GHS class and category as classified under the WHS
Regulation

Acute toxicity: Oral category 3
Acute toxicity: Dermal category 3

Acute toxicity: Inhalation category 3 (dusts, mists, vapours)

No equivalent GHS class and not classified under the WHS Regulation
as hazardous chemicals.

No equivalent GHS class and not classified under WHS Regulation as
hazardous chemicals.

Skin corrosion category 1A

Skin corrosion category 1B

Skin corrosion category 1C

Corrosive to metals category 1

Not classified under the WHS Regulation.

Self-reactive substances type A"
Organic peroxides type A’

Unstable explosives

Flammable liquids.category 4 (flash point 60-93°C)

2 Class 9 dangerous goods include ecotoxicological hazard classes and categories, and are not mandatory under WHS
Regulation. They may be used to supplement the GHS classification of a substance or a mixture or to comply with other

environmental legislation.
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Appendix C—Prohibited carcinogens,
restricted carcinogens and restricted
hazardous chemicals

The table below shows prohibited carcinogens, restricted carcinogens and restricted
hazardous chemicals, as specified in the WHS Regulation (Schedule 10) and WHS
Regulation 340 and 380-384.

The prohibition of the use of carcinogens listed in Table 6 column 2 and the restriction of the
use of carcinogens listed in Table 7 column 2 apply to the pure substance and where the
substance is present in a mixture at a concentration greater than 0.1%, unless

otherwise specified.

Table 6 Prohibited carcinogens

Column 1 Column 2

Item Prohibited carcinogen [CAS number]

1 2-Acetylaminofluorene [53-96-3]

2 Aflatoxins

3 4-Aminodiphenyl [92-67-1]

4 Benzidine [92-87-5] and its salts (including benzidine dihydrochloride [531-85-1])
5 bis(Chloromethyl) ether [542-88-1]

6 Chloromethyl methyl ether [107-30-2] (technical grade which contains

bis(chloromethyl) ether)

7 4-Dimethylaminoazobenzene [60-11-7] (Dimethyl Yellow)
8 2-Naphthylamine [91-59-8] and its salts
9 4-Nitrodiphenyl [92-93-3]

Table 7 Restricted carcinogens

Column 1 Column 2 Column 3
Item Restricted carcinogen [CAS Number] Restricted use
1 Acrylonitrile [107-13-1] All
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Column 1

Column 2

Column 3

Item Restricted carcinogen [CAS Number] Restricted use
2 Benzene [71-43-2] All uses involving benzene as a
feedstock containing more than 50% of
benzene by volume
Genuine research or analysis
3 Cyclophosphamide [50-18-0] When used in preparation for
therapeutic use in hospitals and
oncological treatment facilities, and in
manufacturing operations
Genuine research or analysis
4 3,3'-Dichlorobenzidine [91-94-1] and its All
salts (including 3,3'-Dichlorobenzidine
dihydrochloride [612-83-9])
5 Diethyl sulfate [64-67-5] All
6 Dimethyl sulfate [77-78-1] All
7 Ethylene dibromide [106-93-4] When used as a fumigant
Genuine research or analysis
8 4,4'-Methylene bis(2-chloroaniline) [101- Al
14-4] MOCA
9 3-Propiolactone [57-57-8] (Beta- All
propiolactone)
10 o-Toluidine [95-53-4] and o-Toluidine All
hydrochloride [636-21-5]
1 Vinyl chloride monomer [75-01-4] All
Table 8 Restricted hazardous chemicals
Column 1 Column 2 Column 3
Item Restricted hazardous chemical Restricted use
1 Antimony and its compounds For abrasive blasting at a concentration
of greater than 0.1% as antimony
2 Arsenic and its compounds For abrasive blasting at a concentration
of greater than 0.1% as arsenic
For spray painting
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Column 1

Column 2

Column 3

Item Restricted hazardous chemical Restricted use

3 Benzene (benzol), if the substance For spray painting

contains more than 1% by volume

4 Beryllium and its compounds For abrasive blasting at a concentration
of greater than 0.1% as beryllium

5 Cadmium and its compounds For abrasive blasting at a concentration
of greater than 0.1% as cadmium

6 Carbon disulphide (carbon bisulphide) For spray painting

7 Chromate For wet abrasive blasting

8 Chromium and its compounds For abrasive blasting at a concentration
of greater than 0.5% (except as
specified for wet blasting) as chromium

9 Cobalt and its compounds For abrasive blasting at a concentration
of greaterthan 0.1% as cobalt

10 Free silica (crystalline silicon dioxide) For abrasive blasting at a concentration
of greater than 1%

1 Lead and compounds For abrasive blasting at a concentration
of greater than 0.1% as lead or which
would expose the operator to levels in
excess of those set in the WHS
regulation covering lead

12 Lead carbonate For spray painting

13 Methanol (methyl alcohol), if the For spray painting

substance contains more than 1% by
volume

14 Nickel and its compounds For abrasive blasting at a concentration
of greater than 0.1% as nickel

15 Nitrates For wet abrasive blasting

16 Nitrites For wet abrasive blasting

17 Radioactive substance of any kind For abrasive blasting, so far as is

where the level of radiation exceeds reasonably practicable
1 Ba/g
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Column 1 Column 2 Column 3

Item Restricted hazardous chemical Restricted use
18 Tetrachloroethane For spray painting
19 Tetrachloromethane (carbon For spray painting

tetrachloride)

20 Tin and its compounds For abrasive blasting at a concentration
of greater than 0.1% as tin

21 Tributyl tin For spray painting

Note: Regulation 382 deals with polychlorinated biphenyls (PCBs).
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Appendix E—Requirements for
health monitoring

The table below shows the requirements for health monitoring, as specified in the WHS
Regulation (Schedule 14).

Table 9 Requirements for health monitoring

Column1 Column 2 Column 3
Item Hazardous Chemical Type of health monitoring
1 Acrylonitrile ¢ Demographic, medical and occupational history

e Records of personal exposure
e Physical examination

2 Arsenic (inorganic) e Demographic, medical and occupational history
e Records of personal exposure
e Physical examination with emphasis on the peripheral
nervous system and skin
e Urinary inorganic arsenic

3 Benzene

e Demographic, medical and occupational history
e Records of personal exposure
e Physical examination
e Baseline blood sample for haematological profile
4 Cadmium e Demographic, medical and occupational history
e  Records of personal exposure
e Physical examination with emphasis on the respiratory
system
e Standard respiratory questionnaire to be completed
e Standardised respiratory function tests including for
example, FEV1, FVC and FEV1/FVC
e Urinary cadmium and 2-microglobulin
e Health advice, including counselling on the effect of
smoking on cadmium exposure
5 Chromium e Demographic, medical and occupational history
(inorganic) e Physical examination with emphasis on the respiratory
system and skin
e  Weekly skin inspection of hands and forearms by a
competent person
6 Creosote o Demographic, medical and occupational history
e Health advice, including recognition of photosensitivity
and skin changes
e Physical examination with emphasis on the
neurological system and skin, noting any abnormal
lesions and evidence of skin sensitisation
e Records of personal exposure, including
photosensitivity
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Column 1

Item

10

11

12

13

Column 2

Hazardous Chemical

Crystalline silica

Isocyanates

Mercury (inorganic)

4.,4'-Methylene bis
(2-chloroaniline)
(MOCA)

Organophosphate
pesticides

Pentachlorophenol
(PCP)

Polycyclic aromatic
hydrocarbons (PAH)

Column 3

Type of health monitoring

Demographic, medical and occupational history
Records of personal exposure

Standardised respiratory questionnaire to be
completed

Standardised respiratory function test, for example,
FEV4, FVC and FEV4/FVC

Chest X-ray full size PA view

Demographic, medical and occupational history
Completion of a standardised respiratory questionnaire
Physical examination of the respiratory system and
skin

Standardised respiratory function tests, for example,
FEV4, FVC and FEV1/FVC

Demographic, medical and occupational history
Physical examination with emphasis on dermatological,
gastrointestinal, neurological and renal systems
Urinary inorganic mercury

Demographic, medical.and occupational history
Physical examination

Urinary total MOCA

Dipstick ‘analysis of urine for haematuria

Urine cytology

Demographic, medical and occupational history
including pattern of use

Physical examination

Baseline estimation of red cell and plasma
cholinesterase activity levels by the Ellman or
equivalent method

Estimation of red cell and plasma cholinesterase
activity towards the end of the working day on which
organophosphate pesticides have been used

Demographic, medical and occupational history
Records of personal exposure

Physical examination with emphasis on the skin, noting
any abnormal lesions or effects of irritancy

Urinary total pentachlorophenol

Dipstick urinalysis for haematuria and proteinuria

Demographic, medical and occupational history
Physical examination

Records of personal exposure, including
photosensitivity

Health advice, including recognition of photosensitivity
and skin changes
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Column 1 Column 2 Column 3

Item Hazardous Chemical Type of health monitoring

14 Thallium e Demographic, medical and occupational history
e Physical examination
e  Urinary thallium

15 Vinyl chloride e Demographic, medical and occupational history
e Physical examination
e Records of personal exposure
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Appendix F—Overview of a risk assessment
process

An overview of the process for the assessment of health risks arising from the use of
hazardous chemicals in the workplace is provided below.

Does arisk assessment need to be carried out?

v

— Decide who will carry out the assessment

v

Obtain information on the hazardous chemicals.
Check the following:

+ |abeland SDS of the product

+ Placards, manifest, hazardous chemical register
*  Previous risk assessments, incident records etc.

v

Conduct awalk-through of the workplace; consult with
workers andfor health and safety representatives.

v

Assess the risks associated with working with hazardous chemicals at the workplace:

+  Determine how workers interact with hazardous chemicals (including the use of
equipment. plant. etc.}

+  Assessif workers are or potentially are exposed to health and physical hazards
associated with working with hazardous chemicals (considerroute of entry)

+ Consider the effectiveness of the control measures in controlling hazards in the
workplace

# |sair monitoring or health monitoring required for any chemicals?

Is there a risk? Record risk S| Review risk
assessment assessment
Yes Need
professional
advice?
Implement Are additional
o Yes Mo : ] ;

additional control measures Record risk 5| Review risk
controls required? assessment assessment

Figure 2 Overview of the process for the assessment of health risks arising from the use of hazardous
chemicals in the workplace
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Appendix G—Risk assessment checklist

Table 10 Risk assessment checklist

Questions

1. Does a risk assessment need to be carried out?

2. Has it been decided who should carry out the risk assessment?

3. Have all the hazardous chemicals in the workplace been identified?

Has a hazardous chemical register been produced?

4. Has information about the hazardous chemicals been gathered? (refer to
labels, SDS, placards and relevant Australian Standards for the type of
hazardous chemical)

Q. 5-9 should be answered for each hazardous chemical or each
process where hazardous chemicals are used in the workplace

5. Have you checked other records associated with the hazardous
chemical?

(consider previous assessments, monitoring records, injury or incident
records, induction training, task-specific training)

If “Yes’, are there any hazardous chemical risks previously assessed as
‘high’ or as ‘significant risk’? Specify the risk(s).

6. Does the chemical have health hazards? (consider potential acute/chronic
health effects and likely route of entry)

7. Does the hazardous chemical have physical hazards?

8. Does the hazardous chemical have an exposure standard? (refer to the
Workplace Exposure Standards for Airborne Contaminants)

9. Do workers using the hazardous chemical require health monitoring?
(refer to Part 7.1, Division 6 and Schedule 14 of the WHS Regulation)

If “Yes’, air monitoring may be required.

10. Are workers, or can workers be potentially, exposed to hazardous
chemicals at the workplace, including by-products and waste?

For each hazardous chemical or group of hazardous chemicals in the
work unit, find out:

e |s the substance released or emitted into the work area?

e Are persons exposed to the chemical?

e How much are the persons exposed to and for how long? Air
monitoring may be required to determine exposure.

e Are there any risks associated with the storage and transport of the
chemical?

Yes No
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
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Questions Yes No

11. Are control measures currently in the workplace well maintained and O O
effective in controlling the hazards?

If ‘No’, take appropriate action.

12. What are the conclusions about risk? Only answer ‘Yes’ to one Ul ]
conclusion.

e Conclusion 1: Risks are not significant
e Conclusion 2: Risks are significant but effectively controlled

If you answer Yes to conclusion 1 or 2, go to Q.14.

— Conclusion 3: Risks are significant and not adequately controlled
— Conclusion 4: Uncertain about risks

If you answer ‘Yes’ to conclusion 3 or 4, go to Q.13.

13. Have actions resulting from conclusion about risks been identified? O O

Seek expert advice

Requires appropriate control measure
Requires induction training

Requires ongoing monitoring

Requires health monitoring

Requires emergency procedures and first aid

14. Has the assessment been recorded? O O
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Appendix H—Examples of common fuel and
oxygen sources

Table 11 Examples of fuel types and label elements

Fuel type

Flammable
gases

Flammable
and
combustible
liquids

Flammable
and
combustible
solids

Other fire risk
chemicals**

Dusts

Chemical
reactions***

Notes:

Examples*

Liquefied petroleum gas (LPG), natural gas,
hydrogen, acetylene, hydrogen sulphide,
carbon monoxide

Petrol, mineral turpentine, lighter fluid or
‘shellite’, kerosene, methylated spirits,
acetone, ether, ethanol, hexane, pentane,
naphtha, some solvent-based paints, diesel
including biodiesel, petroleum-based oils,
some oil-based paints, cottonseed, linseed
and eucalyptus oils

Bitumen, asphalt, fats and greases, waxes,
shellac, acetate and nitrocellulose films,
timber and timber products, paper,
cardboard, dry grasses, hay, straw, plastics,
silk, granulated rubber, metal shavings,
filings

Pyrophoric substances like some barium and
calcium alloys, iron sulphide and celluloid
scrap

Any dusts that are generated through other
processes, such as metal grinding, filing etc

Water-reactive chemicals like calcium
carbide, sodium hydride, and some
aluminium, lithium, magnesium or zinc
powders (which liberate flammable gases
like hydrogen on contact with water or acids)

Transport
label

Workplace

® &b ¢
s & ¢

(flammable
liquids
categories 1-3
only)

®

(flammable
solids only)

®

none

none

®

* The form of the substance or material can significantly affect the risk. In general, the smaller the particle size
the greater the risk. For example, fine shavings or powders of metals present a much greater risk than metals in
the bulk or massive form.

** Pyrophoric substances can react spontaneously in contact with air.

*** Chemical reactions 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.
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Table 12 Examples of oxygen sources and label elements

Examples of oxygen sources Workplace Label  Transport Label

Oxygen and air cylinders in welding equipment, ‘ "»Q“
hospitals for treatment of patients, reticulated gas @
supplies in a laboratory, air tanks in self-contained o
breathing apparatus (SCBA) equipment

51

Nitric acid, nitrates, nitrous oxide, sodium hypochlorite,
chlorates, perchlorates, hydrogen peroxide and organic a
Note: While oxygen is present in the air, the presence of additional oxygen sources will cause a fire to

peroxides, potassium permanganate
burn with more intensity and at a higher temperature. In oxygen enriched atmospheres (greater than around
23%) some substances that are not normally flammable can even self-ignite.
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Appendix I—Fire and explosion risks

Table 13 Fire and explosion risks

Industry

Agriculture

Automotive industry

Process

Handling grain at silos or with
auger loaders

Chaff and hay processing and
storage

Milling grains, sugars, cellulose
or fibres—cotton, linen,
polyesters, possible peroxide
powders

Processing oil and oil seeds—
cottonseed, linseed, other
vegetable oils, canola, olives

Viticulture and alcoholic spirit
manufacture

Drying and processing-grains
and vegetables for example,
tobacco.drying, vegetable
preparation

Using flammable or combustible
pesticides

Using liquid and gaseous
ammonia for nitrogen fixing in
soils

Manufacture

Motor mechanics

Auto electrical

Upholstery—vinyls, plastics,
glues and solvents, wadding

Hazards

Combustible particles in the form
of husks and fine dusts, dust
explosions

Combustible particles and dusts
and spontaneous combustion of
haystacks

Flammable and combustible
materials, dusts and fibres,
possible static build-up, oxidising
agents

Combustible oils with possible
combustible wastes

Flammable and combustible
materials and vats or tanks
containing flammable vapours

Cellulose fibres, dusts, and other
combustible material; rotting
vegetable matter produces
methane gas

Some pesticides contain
flammable or combustible carrier
liquids

Flammable gas, toxic gas,
corrosive

Fuels, oils, spray-painting,
electrical

Fuels, oils, solvents, oxy-
acetylene

Battery charging, oils, sparks

Flammable and combustible
materials
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Industry

Bakeries

Battery industry

Bootmaker / Shoe repairs

Chemical industry

(manufacturing)

Construction industry

Drycleaners

Electrical industry

Explosives industry

Fibreglass work

Film industry

Food industry

Process

Transferring and pouring flour

Recharging wet cells

Gluing, grinding and buffing
rubber, leather and plastics

Bulk storage, mixing, blending,
aerosol cans

Acetone, ether, polishes, oils,
waxes, matches, fire lighters,
cigarettes etc.

Plastics manufacture and
rotomoulding

Curing agents

Solvent cleaners

Power generation, transformers
and transmission lines

Manufacturing, storage,
mixing/blending, loading,
including auger loaders, nitrates,
explosive powders, oxidising
agents

Catalysts and resins used
contain styrenes and organic
peroxides, also use of solvents
such as acetone and Methyl
ethyl ketones (MEK)

Acetate and nitrocellulose films
as well as solvents

Grains, flours, sugars,
fermentation gases, alcohols

Hazards

Grain flour dusts, heat
generation

Hydrogen gas generation
and sparks

Flammable glues and vapours

Flammable gases, flammable
liquids, flammable or
combustible solids and other
hydrocarbons, sulphur

Flammable and combustible
solids, powders, oxidation, heat,
static sparks

Flammable

Flammable liquids and vapours

Combustible oils, high
temperatures and heat,
sparks, fires

Potentially explosive metal
powders and dusts, mechanical
attrition milling, temperature and
pressure, flames, heat,
incompatible materials

Flammable liquids, oxidising
substances and exothermic heat
generation capable of causing
combustion in other flammable
or combustible materials

Highly flammable and may be
liable to spontaneous
combustion when exposed to air

Combustible particles in the form
of husks and fine dusts,
flammable or combustible gases,
and liquids
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Industry

Gas industry

Laboratories

Metal production and
manufacturing, iron, steel
and foundry work,
product manufacture

Mining

Paint industry

Paper and cardboard
manufacturing

Petroleum industry and
other chemical
manufacturing

Pharmaceutical

Plastics manufacture

Printing industry

Process

Manufacturing, storage,
transmission, pumping and
transport

Mixing, blending, storage,
heating, reactions, acids, alkalis,
oxides and peroxides, use of
Bunsen burners

Melting, casting, milling, grinding,
welding, electroplating

Coal mining

Metaliferous mines

Oil and solvent-based paints,
spray-painting

Paper and cardboard processes
bleaching fibres and paper—use
of peroxides, fibreboard box
manufacture

Crude oil and other petroleum
products such as petroleum
gases, petroleum fuels and oils
including diesel and biodiesel,
bitumen, kerosene etc

Bulk storage, mixing and
blending

Plastics including vinyls,
ethylene, styrene, vinyl chloride

Inks, dyes, solvents, paper and
cardboard

Hazards

LPG, methane, hydrogen,
acetylene, gas accumulation in
tanks, pipes and tankers

Flammable and combustible
gases, liquids, solids, dusts,
exothermic heat, flames,
oxidising agents

Molten metals and heat,
mechanical attrition milling, metal
dusts, shavings, filings, welding
gases and sparks

Flammable solvents and
electrolysis can produce
hydrogen gas bubbles

Coal dust, methane gas,
hydrogen gas, sulphur powder

Iron, aluminium, magnesium,
zinc

Metal powders and dusts

Flammable and combustible
aerosolised particles, mists
vapours, fumes

Combustible particles in the form
of fibres and dusts, flammable or
combustible materials and
articles, oxidising agents

Generation of flammable and
combustible hydrocarbons in the
form of flammable gases

Flammable and combustible
materials and articles

Flammable and combustible
solids, powders, oxidation, heat,
static sparks

Flammable and combustible
materials and articles, for
example paper & cardboard
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Industry

Recycling and waste
disposal

Road works

Sewage treatment

Textile industry

Tyre manufacture

Underground car parks
and cellars

Woodworking

Process

Landfill burial of organics wastes,
tyre shredding, paper and
cardboard accumulation.

Asphalt and bitumen, LPG
heating, kerosene, solvents

Organic waste treatment

Cotton, linen, silk, synthetics

Hot rubber moulding, gluing and
grinding rubber

Accumulation of heavier than air
gases, carbon monoxide

Milling and processing, furniture
and cabinet-making glues,
thinners, oils, waxes, plastics,
rubber, shellac

Hazards

Generation of methane gas,
combustible rubber particles and
dusts, combustible paper
products.

Flammable and combustible
materials and articles

Generation of methane and
hydrogen sulphide gases

Fibres

Heat, flammable and
combustible glues, combustible
dusts and solids

Flammable gas and asphyxiant

Sawdust, fine wood dusts,
flammable and combustible
solvents
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Appendix J—Practical examples of control

measures

The following table illustrates some situations involving risks from hazardous chemicals that
may be encountered in the workplace, and provides some examples of controls that may be
considered to eliminate or minimise the risks. The conclusions you make in your assessment
should be supported by clear and valid evidence.

Table 14 Examples of risks from hazardous chemicals in the workplace

Examples of risks

Use of petrol-driven vehicles in poorly
ventilated work areas

Activities which involve prolonged
skin contact with hazardous
chemicals that are either readily
absorbed through the skin or that can
directly affect the skin

Handling of caustic or acidic
chemicals where there is a potential
for splashes onto the skin or eyes

Dry sweeping of fine particulates

Manually cleaning printing screens or
large printing rollers with large
quantities of volatile solvents

Processes for which monitoring
results approach or exceed exposure
standards

Evidence of significant quantities of
fine deposits on workers and
surfaces, or processes that generate
fine mists or solid particulates
(including fumes) within the breathing
zones of workers

Application of volatile chemicals over
large surface areas

Examples of controls

Ensure adequate ventilation. Consider use of electric or
diesel vehicles.

Change work practices to avoid skin contact, or select
and use appropriate PPE to control exposure.

Consider installing automated systems to dispense or
transfer chemicals between containers. Use eye
protection. Provide an emergency eye wash facility.

Use vacuum cleaning as an alternative, or wet cleaning
methods.

Automate or enclose the process and ensure adequate
ventilation. Use non-volatile solvents or
detergent/water-based cleaning solutions.

Upgrade ventilation systems so that monitoring results
are well below the exposure standard. More efficient
ventilation systems may avoid the need for expensive
air monitoring in some situations.

Review control measures of the process to minimise
release of particles at the source. Examples may
include enclosing the process or installing ventilation
systems. Review and revise housekeeping procedures
to remove dust build-up more frequently.

Substitute less volatile and hazardous solvents.
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Safe management of higher hazard chemicals

The following information provides more specific guidance and recommendations on
managing the risks for particular types of hazardous chemicals, primarily those hazardous
chemicals that have physical hazards. It gives in more detail some precautions that you
should consider to assist in the safe management of higher hazard chemicals like gases
under pressure, flammable liquids and solids, self-reactive and oxidising substances as well
as advice on how to manage the risks during the abandonment or removal of underground
storage tanks.

Gas cylinders (gases under pressure)

Used or empty cylinders should be treated with the same precautions as for full cylinders,
since residual hazards remain.

Testing and maintenance of gas cylinders

Gas cylinders need to be tested periodically to ensure that they remain safe to use. A poorly
maintained gas cylinder can leak, exposing workers to harmful or potentially explosive
vapours, or fail catastrophically. In-built safety features may also become inoperable over
time. Details of inspection and testing for gas cylinders are provided in AS 2030.1: Gas
cylinders—General requirements.

As a guide, gas cylinders should be tested every 10 years for dry gases and more frequently
for damp or corrosive gases—check with the gas supplier if you need advice. The last test
date will be stamped on the cylinder near the valve or on the collar, or.on the foot ring of
some small cylinders. If the test period has expired, the cylinder may be unsafe to use and it
should not be refilled until it is re-tested (and receives a new date stamp). However, it is
permissible to use up the cylinder’s contents after its test date has expired, prior to testing.
Alternatively it could be replaced with a new cylinder. Testing stations can give advice on
disposal of a used cylinder if you wish to replaceit. Owners of cylinders should keep records
of testing and test dates.

Storage and handling of gas-cylinders
Cylinders may be stored safely by following these steps:

e any cap provided for use with.a cylinder is kept in place on the cylinder at all times when
the cylinder is not beingfilled-and not connected for use

e the cylinder valve is kept securely closed when not in use, including when empty (unless
the cylinder is connected by permanent piping to a consuming device)

e any removable valve protection cap or valve outlet gas tight cap or plug is kept in place
on the cylinder at all times (unless the cylinder is being filled or connected for use)

e keep the cylinder secured against unintended movement by installing chains preventing
the cylinder from falling

e do not lubricate valves or attempt repair of leaks—if the valve is not closing properly,
immediately remove the cylinder to a safe area outdoors and seek expert assistance

e have a water hose or fire extinguisher handy to put out any small fire close to the
cylinder—a water spray can also be used to keep the cylinder cool in the event of a fire.

To ensure the in-built safety features of a cylinder function correctly, cylinders of liquefied
flammable gas need to be positioned so that the safety relief device is in direct contact with
the vapour space within the cylinder. Keep the cylinder upright, unless the design permits
other positions—this depends on the position and operation of the relief device. If in doubt
check the manufacturer’s or supplier’s instructions.

For further guidance on safe storage and handling of gas cylinders, refer to AS 4332: The
storage and handling of gases in cylinders.
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Further advice on storage and handling of specific gases is available from the following
Australian Standards:

AS/NZS 2022: Anhydrous ammonia—Storage and handling

AS 1894: The storage and handling of non-flammable cryogenic and refrigerated liquids
AS/NZS 2927: The storage and handling of liquefied chlorine gas

AS 3961: The storage and handling of liquefied natural gas

AS/NZS 1596: The storage and handling of LP gas

AS 4839: The safe use of portable and mobile oxy-fuel gas systems for welding, cutting,
heating and allied processes

o AS 4289: Oxygen and acetylene gas reticulation systems.

Unodourised liquefied petroleum gas (LP gas) or dimethyl ether

Although the sense of smell should not be relied upon to detect gas leaks and hazardous
chemicals, it can often provide some level of warning to nearby workers in some instances.
Unodourised LP gas can be particularly hazardous and, due to the absence of any
discernible odour, it cannot be detected by the sense of smell. Dimethyl ether (DME), a
highly flammable gas, is often used as a propellant for LP gas.

The risks from storing and using unodourised LP gas can be reduced by using the following
control measures:

o Keep the storage and handling of unodourised LP gas or DME to a minimum, and restrict
uses to those for which no less hazardous alternative is available (for example, aerosol
propellant).

e The area where it is stored and handled should be well.ventilated, or in a room designed
for that purpose fitted with explosion ventilation, or in the open. Access to these areas
should be restricted to essential personnel.

e Gas detection equipment should be installed to detect gas where an explosive
atmosphere could develop. The gas detectorshould provide an automatic alarm before
dangerous levels of gas are reached so that immediate action may be taken. The gas
detector should emit an audible sound and-have a visual display.

Flammable liquids in packagesand in bulk

Australian Standard AS 1940: The storage and handling of flammable and combustible
liquids provides guidance on the-safe storage and handling of flammable and combustible
liquids, including aspects such ‘as package stores, bulk storage, tank design, pipe work and
valves.

Abandoning or removing underground tanks of flammable liquids

The WHS Regulation requires notification to the regulator when an underground, partially
underground or fully mounded tank containing flammable liquids or flammable gases is to be
abandoned. When the container no longer contains hazardous chemicals, placards and
signs should be removed.

Any work on existing or abandoned underground tanks or associated pipe work is potentially
dangerous where residual levels of the flammable gases, liquids and vapours are present.
Introducing an ignition source may cause an explosion or other dangerous occurrence
unless suitable procedures are adopted.

Tar-like deposits and sludge may have accumulated in the tank and pipe work. Flushing with
water may not remove them and vapour testing may not detect this. Exposure of these
deposits to air and sunlight under normal temperatures, or work involving heat (e.g. use of
grinders or oxy-acetylene cutting), may release vapours creating a potential explosion
hazard.
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By following the steps listed below, the likelihood of dangerous occurrences can be
minimised or even eliminated:

¢ Remove the tank from the ground and transport to a disposal area and arrange for the
tank to be decommissioned.
Fill the tank with an inert solid material like concrete or sand.

o Ifitis intended that the tank be used again (within two years), you can fill the tank with
water and a corrosion inhibitor.

Further information on removal and disposal of underground tanks is available in Australian
Standards, for example AS 4976: The removal and disposal of underground petroleum
storage tanks.

Self-reactive substances, flammable solids, pyrophoric liquids and
solids, self-heating substances and mixtures and substances which in
contact with water emit flammable gas

There are a number of key considerations for controlling the fire risks from storing and
handling the above types of hazardous chemicals. These include:

e ensuring non-combustible materials are used in the construction of buildings and storage
areas
installing and maintaining appropriate fire protection systems

o utilising separation distances (or barriers such as fire resistant screen walls)

e ensuring ignition and heating sources are controlled within the storage and handling
areas, for example, electrical equipment used in these areas is intrinsically safe

e ensuring adequate ventilation and/or extraction is provided-to avoid creation of a
hazardous atmosphere or hazardous area

¢ installation of explosion doors or vents if there is the potential that flammable gases or
vapour could be formed or there is the potential to form combustible dusts

e ensuring that the storage area is moisture free and protected from the elements
ensuring that measures are taken to protect light or temperature sensitive materials, for
example, by installing temperature controls or protecting from direct sunlight.

Tanks to be used for storing or handling these hazardous chemicals should be designed and
operated to ensure that:

e moisture cannot enter the tanks
e valves and fittings are readily.accessible, easily operated and operate as designed
o if practicable, remote operation for primary shut off valves at the tank is provided.

Flammable solids

Nitrocellulose film and other nitrocellulose products—handling and storage
Nitrocellulose film and products containing nitrocellulose can represent a significant
explosion hazard if the risks are not properly controlled. Risks can be minimised by:

e reducing the amount of material stored or handled in the work area at any one time
ensuring the storage and handling area is constructed from non-combustible materials

e ensuring there is sufficient means of escape in the event of an emergency. For example,
use of outward opening doors, and removing all non-essential furniture and equipment
from the work area to allow unimpeded access to the emergency exit

e eliminating all ignition sources, including:

— using intrinsically safe electrical wiring and equipment suitable for use in hazardous
areas

— guard or enclose heating elements and other electrical equipment to prevent ignition
or decomposition of any nitrocellulose products

— keeping the temperature of any surfaces and equipment (including enclosures) to a
suitably safe temperature for the material being used
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¢ installation of an automatic sprinkler system

e preventing accumulations of excessive amounts of waste materials

o displaying suitable signs warning of hazards and precautions (for example, ‘No
smoking’).

Oxidising agents

Oxidising substances are hazardous chemicals that are reactive and can support
combustion. They can react and are incompatible with a range of other substances including
organic materials (wood, paper) and hydrocarbon solvents. You should always refer to the
SDS to check for any incompatibilities with the materials you are using, storing or handling.

Unintended dangerous reactions of oxidising agents can be avoided by observing the
following precautions:

e keep away from combustible or readily oxidisable materials, including fuel containers,
sulphur and powdered metal and any other incompatible materials. Stores of oxidisers
should be a reasonable distance away (for example, at least 5 m)

e place packages and containers on clean pallets, racks or shelving to allow easier
detection of leaks and to prevent contact with other substances. Some oxidising
chemicals can ignite on contact with timber, therefore old and weathered pallets should
not be used

¢ eliminate sources of heat if practicable. If this is not practicable, ensure that heat sources
do not allow the oxidising agents to be heated to within about 15°C of their
decomposition temperature

e keep packages closed when not in use to avoid spillage

e do not park or drive any vehicles (for example, forklifts) nearby because heat from the
engine or fuel or oil leaks may cause a dangerous occurrence

e do not store any liquids above oxidising agents in case leaks cause incompatible
materials to spill onto the oxidising substance

e do not allow accumulation of dust and keep surfaces clean in areas where oxidising
substances are handled in the workplace

e clean up spillages immediately and dispose of waste in accordance with your local
regulations. Do not mix substances in-the waste bin because they might react or cause a
fire.

Solid (dry) pool chlorine

If your workplace keeps large quantities of solid (dry) pool chlorine on the premises, avoid
dangerous reactions by observing the precautions listed above for Oxidising agents. You
should also ensure thatthe pool.chlorine is kept a safe distance away (for example, at least
10 m) from any ammonium salt like ammonium sulfate, or be separated from it by suitable
bunding.

Organic peroxides

Organic peroxides are capable of self-reaction and stabilisers are usually necessary. Some
are classified as ‘Goods too dangerous to be transported’ and extreme caution is needed
when storing or handling these materials.

Like oxidising agents, organic peroxides can be highly reactive with incompatible materials
and precautions are necessary to avoid unintended reactions occurring. Risks can be
eliminated or minimised by observing the following precautions:

o keep packages in a specifically designated and designed cabinet, room or external
storage building containing explosion vents and/or doors to limit the effects in the event
of an explosion

o keep a suitable safety zone (for example, 5 m) opposite the cabinet or storeroom doors
and blow out panels

e use cabinet doors with friction or magnetic catches to allow any pressure build-up
to escape more easily
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e keep nothing else in the organic peroxides store. If this is not practicable, then measures
should be taken to ensure that incompatible materials cannot come into contact with the
organic peroxides

e keep the storage area free of waste, dirt, dust or metal filings (these could react with
spillages) or any combustible materials

¢ eliminate ignition sources inside, or outside within a suitable exclusion zone (for
example, 3 m) of the storage area or entrance to the store

o keep packages on sealed or laminated hardwood or coated metal shelves free from rust
or corrosion to avoid a harmful reaction in the event of a spill

e keep a space of at least 100 mm between the packages and the floor, ceiling or walls.
Fitting a guarding system or raised shelving can assist with this

e Kkeep suitable spill containment equipment close to the store which can be accessed
quickly and used in the event of a spillage

e if opening packages, take them at least 3 m clear of the store. Reseal all packages
before returning them to the store.

Temperature controls can be important in the safe handling and storage of organic
peroxides. To avoid harmful reactions or decomposition of the organic peroxides due to
temperature:

e determine any critical temperatures including any recommended maximum temperature.
The label and SDS may provide this information. Otherwise, other sources should be
consulted. Keep the store within the recommended temperature range for the different
types of organic peroxides present and keep organic peroxides out of direct sunlight

e do not permit heating to be installed in the storage area.

If cooling or refrigeration is required to maintain the desired temperature in the storage area,
expert advice should be obtained because air conditioners and unmodified refrigerators are
potential ignition sources.

Further information on storage and handling of organic peroxides can be obtained from AS
2714: The storage and handling of organic peroxides.

Corrosives

Corrosive substances and mixtures can be either alkaline or acidic and these two categories
are incompatible. Acids should never be stored with alkaline chemicals due to the potential
for harmful reactions. Some reactions-of acids and alkaline chemicals can be highly
exothermic and rapidly generate large amounts of gas, causing an explosion risk.

Risks associated with storage and handling of corrosive substances and mixtures can be
eliminated or minimised by observing the guidance in the following Australian Standards:

e AS 3780: The storage and handling of corrosive substances
AS 1940: The storage and handling of flammable and combustible liquids (where the
corrosive substance or mixture is also a flammable liquid or has a dangerous goods
Subsidiary Risk of Class 3 (flammable liquid)

o AS/NZS 3833: The storage and handling of mixed classes of dangerous goods, in
packages and intermediate bulk containers.

Eyewash and safety showers should be readily accessible where corrosives are handled
or transferred.
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Appendix K—Case studies

A number of examples illustrating the process of risk assessment and control are presented
in this section. They do not cover all the possible hazards, risks and control options for the
particular situations described. Their purpose is to demonstrate the different ways in which
the process can be carried out, and the steps involved in making decisions—particularly
about the risk and the controls to be put in place. As these case studies show, the
complexity of the process depends on the substance(s) used and the nature of the work.

Case study 1: Motor vehicle finishing workshop

A spray-painting shop uses isocyanate spray paints and organic solvents for equipment
cleaning and paint thinning.

One of the spray-painters reported symptoms of skin rash and light-headedness, which often
occur at the end of his shift. The reported symptoms are consistent with exposure to
isocyanates. It was decided to assess the processes undertaken at the shop to see if any
measures could be taken to reduce exposure to the chemicals being used.

The team at the spray-painting shop were not experienced in carrying out risk assessments
so engaged the services of a professional occupational hygienist.

The occupational hygienist worked with the team to assess the working environment and
found significant risk of exposure to isocyanates and organic solvents in the four main tasks
carried out at the premises.

e Mixing: Paints are mixed manually in a small room with no mechanical ventilation.
According to the SDS, most of the isocyanate in the paint hardener (HDI) was present in
a non-volatile form and as such would not be released into the air. Given the nature of
the task, inhalation exposure to HDI vapour or aerosol during mixing was low. However,
there remained a significant risk to health due to potential skin exposure because gloves
are not generally worn. The mixing takes around 15 minutes to complete and is
performed as required.

e Colour matching: This is carried out.in the same area as the mixing and involves
spraying a test panel until the required colour is achieved. It was concluded that there is
a significant risk of short-term inhalation exposure to isocyanate-containing aerosol and
vapour because respiratory equipment is not routinely worn for this task and there is no
ventilation. There is also a risk-to health through skin exposure to isocyanates because
suitable PPE is not generally worn. The colour matching takes approximately five
minutes and is undertaken no more than twice in any given day.

e Spray-painting: A brand-name two pack paint system is used for spray-painting
vehicles. This is carried out in a ventilated down-flow booth that complied with AS/NZS
4114: Spray painting, designated spray painting areas and painting mixing rooms, but
had not been maintained properly for some years. The spray painter wears a half-face
combined particulate/vapour respirator while performing this task and no other protective
equipment other than standard cotton overalls. It was concluded that there was
significant inhalation risk to the spray painter as the respiratory equipment was not
suitable for the task. There was also a risk of skin contact because suitable PPE, such
as gloves, was not worn. The spray painter spends up to six hours per day spraying.

¢ Cleaning: This task is also carried out in the same area as the mixing and colour
matching operations. Used equipment is soaked in an open vessel containing organic
solvent. Solvent-soaked rags used for cleaning were placed in an open bin beside the
mixing table for disposal. According to the SDS, the solvent is flammable. Equipment
cleaning takes around 30 minutes and is performed at the end of the day. The solvent is
stored in a flame-proof, lockable cabinet when not in use.

The assessment also considered the potential for a fire or explosion resulting from the use of
the flammable solvent. The assessment indicated that the use of solvents was not extensive
and only small quantities were kept on the premises at any one time. Solvents were stored in
a lockable, flame-proof cabinet. Paints were thinned and mixed when required in a dedicated
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work area and no ignition sources were present in that area. When solvents were used to
clean equipment, this took place in the same area. Although there was electrical equipment
in the area it was rated as intrinsically safe in accordance with the relevant Australian
Standards.’

The following main actions from the assessment are recommended:

e regular maintenance and testing of ventilation rates and the clearance time of the spray
booth
regular replacement/cleaning of filters in the spray booth

e provision of suitable PPE including respiratory protection against solvent vapours and
airborne isocyanates during spray-painting

e regular air monitoring of solvent vapours and isocyanates
health monitoring (including biological monitoring) for determining isocyanate exposure
be considered

e appropriate training of workers.

The tables below contain a summary of the assessment and actions to be taken.
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Case study 2: Vapour Degreasing Operation
Job description

Small metal components are produced on an automated press that uses oil as a lubricant for
the cutting tool. The components are collected in a metal basket and then manually
transferred into the solvent vapour-degreasing unit to remove the oil. Trichloroethylene is
used as the degreasing solvent. One operator runs the press and the degreasing unit.

Information about the chemical classification

Manufacturer's SDS and label indicate that trichloroethylene (a volatile solvent) is a
hazardous chemical. The oil is not classified as a hazardous chemical.

Health effects for the different routes of exposure

The SDS indicates that exposure through inhalation can affect the central nervous system
and organs such as the liver, lungs and kidneys. Skin and eye irritation can also occur on
contact.

Physical hazards of the chemical
The following information was obtained by reviewing the SDS and label of trichloroethylene:

Stable at normal conditions, and stable under recommended storage conditions.

¢ Flammability—substance is not flammable. However, it decomposes in a fire giving off
toxic fumes: hydrogen chloride gas.

e Conditions to avoid: Keep away from open flames, hot surfaces and sources of ignition.
Materials to avoid: Incompatible with strong bases and oxidising agents, alkaline metals /
alkaline earth metals.

Exposure standard

The exposure standard for trichloroethylene is 10 ppm (parts per million) in air averaged
over an 8-hour period. Trichloroethylene also has a short-term exposure limit (STEL) of 40
ppm averaged over a 15-minute period.

Controls already in place

e Task: normal operation

The degreaser is fitted with a cooling coil to prevent escape of the hot vapour. The
baskets are lowered into, and raised out of, the degreaser at a pre-set controlled rate
(slow speed) using a winch to minimise vapours being dragged out of the unit.

e Task: cleaning out the sludge

Before the operator enters the degreaser to clean out the sludge, the solvent is drained
out of the unit. A half-face respirator and gloves are worn. This task is carried out
approximately three times a year.

e Task: storage areas

The chemical is stored away from incompatible materials.

Routes of exposure

Considering the nature of the hazardous chemical and the task during normal operation, the
main route of exposure is inhalation. There is very little potential for skin and eye contact
during normal operation because of the way the components are handled and the solvent
readily evaporates. This would also apply to ingestion.

When cleaning out the sludge at the bottom of the degreaser, there is the potential for
significant skin and eye exposure in addition to inhalation.
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Evaluation of risk to health
It was determined that there is a risk to health for the following reasons:

e The degreaser is quite old and poorly maintained.

A very strong solvent odour can be detected in the vicinity of the degreaser, particularly

when lifting the basket out. This is because the components trap the condensing solvent
vapour. In this case, stacking the components in the basket in a different way would not

overcome this problem.

e The operator has reported symptoms of eye irritation and light-headedness.

e The operator would be exposed to a very high level of trichloroethylene vapour whenever
the build-up of sludge is cleaned from the bottom of the degreaser. Although this task is
only performed occasionally, it requires the operator to get into the degreaser. The
degreaser is a confined space under the WHS Regulation, and trichloroethylene vapour
may accumulate inside. Exposure to the substance in this confined space poses a
serious risk to health (possibly death) particularly through inhalation of trichloroethylene
vapour. The PPE used provides inadequate protection.

Evaluation of risks from physical hazards

Since the chemical is stored away from incompatible materials, the risk of hazardous
reactions occurring during storage is minimal.

Controls to be put in place

The sole purpose of the vapour degreasing operation is to.remove the fine coating of oil and
supply the client with a clean product. Discussion with the clientindicated they prefer the
components to be coated with oil as it protects against corrosion while the components are
stored on their premises. Therefore it was decided that the use of trichloroethylene

be eliminated.
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Case study 3: Cleaning offices

Risk assessment report Date
20 June 2011

Assessor(s)

Management and health and safety representative

Job description

Products used by cleaners of several office blocks include a disinfectant, a toilet cleaner and
a glass cleaner. The toilet and glass cleaners are used as supplied. The disinfectant is
diluted with two parts of water and sprayed and wiped onto surfaces. Dilution (mixing) of the
disinfectant (Zap) takes place in a central storeroom.

Hazardous chemical

The SDS for Zap indicated that the product is classified as hazardous. Manufacturers of the
other products confirmed that their products were not hazardous according to the
WHS Regulation.

Form

Water-based concentrate

Active ingredient
Sodium hypochlorite (15 per cent)

Health effects

Skin, eye and respiratory irritant; prolonged skin.contact may cause dermatitis

Routes of exposure

Skin, eyes and inhalation (particularly spray mist). Exposure through ingestion is not
considered to present a risk to health because of the nature of the tasks and the controls in
place (see below).

Physical hazards

May decompose above 40°C, in sunlight or in contact with acids. Also reacts with oxidisable
materials, heavy metals (which act as catalysts), reducing agents, ammonia solutions, ether,
and many organic and inorganic chemicals such as paint, kerosene, paint thinners, shellac,
grease and oils. May liberate chlorine gas on decomposition.

Who is exposed?

All cleaners are involved in the mixing and application of Zap.

Frequency and duration of exposure

Mixing (dilution) is done once at the start of each shift. It takes approximately a minute to
perform this task. Workers use the working strength solution for four hours a day, five days a
week.

Controls already in place:

o Cleaners are provided with training on the hazards of using the chemicals, including
correct storage locations.

e Cleaners are provided with rubber gloves.

e There is good general ventilation in the storeroom.

e Eating, smoking and drinking are prohibited in the storeroom. Signs to this effect are
displayed.

o Washing facilities are available in the storeroom and in the areas where Zap is used.
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¢ Only non-metallic plastic containers are used for mixing and it is stored indoors away
from direct sunlight.

Table 17 Case study 3: Risk Assessment Worksheet

Task Routes of Risk to health? (Yes/No/Not sure)
exposure
Mixing Skin/eyes Yes:

e Handling of the concentrate presents the greater risk—particularly to
skin and eyes.

e Splashes to the skin and face have occurred occasionally when
decanting concentrate.
Gloves provided are not always worn.
Goggles or a face shield are not provided.

Inhalation No:

e Exposure through inhalation does not present a risk to health due to the
short duration of the task.

e Adequate general ventilation.

e Potential for generating fine spray mist during this task is negligible.

Spray and  Skin Yes:

wipe e Gloves provided are not worn very often.

e SDS indicates that prolonged contact even with the diluted substance
may cause skin irritation and possibly dermatitis.

Inhalation Yes:

e When working in small, poorly ventilated areas.
o Fine spray mist generated by spray applicator.

Risk control actions:

e Purchase the concentrate in.containers fitted with a dispenser (tap) to minimise the
potential for spills and splashes during decanting. Hang a small plastic container under
the tap dispenser to contain any drips. Alternatively, an automatic dilution and dispensing
system may be installed to avoid contact with the concentrate.

e Use a more dilute working strength solution. The directions for use on the label
recommend a concentration of 1-2 per cent for this type of application. Cleaners have
been using a more hazardous 5 per cent working strength solution. The reason for this is
not known.

Use a coarse spray applicator to reduce the potential for exposure through inhalation.

o Make further enquiries about alternative products by contacting manufacturers. Consider
purchasing a ready-to-use (1-2 per cent) solution of the product to eliminate mixing, or
consider a less hazardous product.

e Rubber gloves must still be worn during application of the dilute solution, in order to
avoid prolonged contact. Information and training to be provided on the nature of the
hazards, risks and the need to wear the gloves.
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Case study 4: Pesticide spraying

Assessor(s)

Manager; health and safety representative; spray operator

Hazardous chemical
Product name: Chlorpyrifos 500 EC

Form

Solvent-based concentrate containing 500 grams per litre of Chlorpyrifos in a hydrocarbon
solvent

Active ingredient

Chlorpyrifos (an organophosphorus insecticide)

Health effects

Nervous system (cholinesterase inhibition)

Major routes of exposure

Inhalation (spray mist and solvent) and skin absorption (Chlorpyrifos.is readily absorbed
through intact skin). Chlorpyrifos is an insecticide used on vineyards: Sometimes other liquid
organophosphates are also used, following the same mixing and spraying techniques.
Therefore this assessment would also cover their use.

500 ml of the concentrate is poured (decanted) from a 20 litre drum into a plastic jug. Before
pouring this into the spray tank of a tractor-drawn air blast sprayer, water is added to the
tank to dilute the concentrate to a concentration of 0.25 grams per litre (2000 times dilution).

The tractor-drawn airblast sprayer can generate a‘large quantity of fine spray mist.

Chlorpyrifos is sprayed two to three times a week on several vineyards from about October
to February.

One operator, who has completed the Farm Chemical Users Course, does all the mixing,
spraying and the cleaning up of the equipment used.

Others who may be exposed to.some Chlorpyrifos are those involved in thinning, pruning or
repairing spray equipment. They are not considered to be at risk (refer to report).

Physical hazards
Chemical is a flammabile liquid category 4 (flash point 68°C).
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Table 18 Case study 4: Job description

Task Route of Controls already in

exposure place?

Mixing Skin Gauntlet rubber gloves,
PVC apron, gumboots and
face shield worn.
Measuring jug is rinsed
immediately after use. Tap
available for washing.

Inhalation  Mixed in well-ventilated
area.
Ingestion  No eating, drinking or

smoking when handling the
pesticide. Washing facilities
are provided.

Risk

Yes

No

No

Risk to health?
Yes/No/Not sure

Spills and splashes
have occurred.
Chlorpyrifos is very
toxic. It is handled
in concentrated
form. The SDS
indicates it is easily
absorbed through
skin. If protective
equipment is not
worn or properly
maintained there
would be a serious
risk to health.

The SDS indicates
that Chlorpyrifos is
not very volatile.
The solvent is
volatile but mixing
only takes a few
minutes and is
done in a well-
ventilated area.

Procedures
followed. Operator
has attended
training course.
Supervision
provided.

Actions to
be taken

Consider
ways of
eliminating
or reducing
the use of
the
pesticide.
Consider
using a
less
hazardous
pesticide.

Investigate
the use of
suitable
dispensers
to minimise
spills. A
dispenser
would
mean that
less PPE
would be
required.

Managing risks of hazardous chemicals in the workplace Code of Practice 2021
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Task

Spraying

Thinning
Pruning

Picking

Route of
exposure

Skin

Inhalation

Ingestion

Skin,
Inhalation,
Ingestion

Controls already in
place?

No specific controls besides
a cotton hat, long sleeve
cotton overalls and leather
work boots are worn.

As above

No eating, drinking or
smoking when handling the
pesticide. Washing facilities
provided.

Recommended re-entry
periods are observed.
People doing these jobs
also know when the
vineyard was sprayed and
the pesticide used. Jobs on
the vineyard are
coordinated so that people
not involved-in spraying are
kept well away from the
areas where Chlorpyrifos
500 EC is sprayed. These
people are told when
spraying is being done and
where.

Risk

Yes

Yes

No

No

Risk to health?
Yes/No/Not sure

The operator may
be exposed to
spray drift although
the pesticide is not
as concentrated as
when it is mixed.
The airblast sprayer
can generate a
large quantity of
fine spray mist.

As above

Procedures
followed

Refer to
‘CONTROLS
ALREADY IN
PLACE’. Note:
where re-entry
periods are not
given, operators
doing these jobs do
not enter the
orchard for at least
24 hours so that the
spray mist has
settled.

Actions to
be taken

Consider
the use of
a tractor
cabin to
control the
risk.

If the use
of a tractor
cabin is not
practicable,
consider
application
techniques
that reduce
spray drift.

None.
Current
controls
are
adequate.
Ensure
existing
controls
are
maintained.
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Task

Cleaning,

service

and repair

of

equipment

Storage
and
mixing

Route of
exposure

Skin,
Inhalation,
Ingestion

Fire risks

Controls already in Risk

place?

After spraying, the empty No
tank is rinsed and the

nozzles flushed. Where the

tank is not empty the

remaining contents are

disposed of in accordance

with label instructions,

including use of appropriate

PPE.

The spray equipment, Yes
including the tractor, is also

hosed down. This process

is repeated for the tank and

the nozzles if the

equipment is to be repaired

or serviced externally.

Storage and mixing No
operations involving the
flammable concentrate are

in a dedicated work area

away from ignition sources

and incompatible materials

like oxidisers (hypochlorite
bleach).

Recommendations in AS
1940: Storage and handling
of flammable and
combustible liquids have
been followed.

Workers are provided with
training and advised of the
fire risks.

Risk to health?
Yes/No/Not sure

Actions to
be taken

Where the spray None
tank is empty
following spraying,
the pesticide is
further diluted
during cleaning and
the task is such that
there is no
likelihood of skin
contact with the
diluted
pesticide/rinsing
water.

Where the tank is
not empty after
spraying, skin
contact and
inhalation may
occur during
emptying. Risks are
minimised by
following label
directions and
wearing appropriate
PPE.

Procedures in place None
and followed

including not

smoking in storage

and mixing areas or

while mixing.

Notes: 1. Organophosphate pesticides such as Chlorpyrifos, are hazardous chemicals for which health
monitoring may be required. In this case, health monitoring is likely to be required for workers spraying and
mixing the chemical if adequate controls are not used. However, if adequate controls are in place and there is no
risk to health, health monitoring may not be required. Workers not applying the insecticide, such as thinners,
pruners and pickers, would not need health monitoring provided recommended re-entry periods are observed
and spraying is not carried out near them when they are working.
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Health and Safiety
Executive

Correct fitting and fit testing of filtering facepiece respirators
Fitting the mask

Respirators are available in different designs and sizes. Some are valved and some
unvalved — both options provide a high level of protection when worn correctly.

o Fit testing is a means of assessing how well a respirator seals to a face

o It has to be an individual test because one model will never fit all and every face is
different

o Fit tests may fail, and protection will be lost, if the mask isn’t being worn properly.
o Sometimes a mask simply won'’t fit an individual, but often a better fit can be

achieved by taking more care when putting it on. Wearers must be clean-shaven to get a
good fit with a respirator.

Some of the more frequent problems with fitting and possible solutions are:

Long hair or sideburns can get

Leaks are often around the trapped in the seal and cause leaks.

nose. If the mask has a nose
clip, take special care to firmly
shape it to the nose.

Straps should be pulled tight firmly,
but not painfully.

Position the upper strap over the
crown of the head, above the ears,
not over them.

The lower strap should go round the
back of the neck

The edge of the mask must seal
to the face. Irregularities (e.g.
scarring, moles) in the area of
the face seal can prevent this.

Seat the chin firmly in the chin cup of the mask. This can be difficult if the mask is the wrong size - try
a different size or a different model.

Looking in a mirror can help the wearer to fit their facemask more reliably, both for fit testing and
normal daily use.

Once the mask is fitted, ask the wearer to look up, down, left and right while you look for
problems. If you're happy that there are no gaps, continue with the test. A fit test can be carried
out a second time if the mask fails the first time. After two failures with the same mask, you
should try a different make, model or size of mask.

Page 1 of 3
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Qualitative fit testing
Part 1: The sensitivity test: Using bitrex or saccharin

The sensitivity test is vital, and must not be missed out. The test is done without wearing the
respirator to check if you can taste the test solution. Different people taste the test substances
more or less strongly, and the sensitivity test accounts for this. A small percentage of the
population can’t taste bitrex or saccharin well enough, and they will need to use a different fit test
method (e.g. a quantitative test using Portacount).

If the wearer cannot taste the sensitivity solution, check the following:

1. Hold the atomiser found in the fit testing kit up to a dark background and squeeze. Watch
to see if spray comes out. If it doesn’t, clean the hole with the wire included in the kit, or
wash the atomiser out thoroughly with clean water, refill with sensitivity solution and try
again.

Remind the wearer to breathe through their mouth throughout the test.
Make sure the wearer has not eaten, drunk (except water) or smoked for at least half an
hour before the test.

wn

Ensure that:

1. You use the sensitivity test solution, not the fit test solution
2. You use the appropriate sensitivity taste solution’— either bitrex or saccharin — to match
the fit test solution to be used later.

Don’t squirt the sensitivity The tiny hole in the atomiser can
solution directly into the easily block. Check that spray is
mouth — aim to the side coming out of the atomiser before

starting, and clean it with a small

- A . . P
( {- piece of wire if it blocks.

Keep the atomiser upright N T
as you squeeze it '8
Make sure you use the Make sure the wearer breathes
sensitivity solution, not the through their mouth for the duration
fit test solution for the test
Page 2 of 3
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Between the sensitivity test and the fit test

Do not rush straight into the fit test after the sensitivity test. In between, the wearer needs to
remove all traces of the taste of bitrex or saccharin. Wait at least five minutes (or as long as the
individual manufacturer advises) between the two parts of the test to make sure the taste has
cleared, and:

1. Give the wearer a drink of water to rinse their mouth out;

2. Ask the wearer to wash their hands and around their mouth;

3. Ask the wearer to lick their lips. If they can taste bitrex or saccharin, they should wash
around their mouth again. Repeat until clear of taste.

If you are carrying out a lot of fit tests, make sure you do so in a well-ventilated room. Bitrex
or saccharin can build up over time, preventing the wearers from removing the taste of bitrex
between tests, lengthening test time and leading to false fit test failures.

Part 2: The fit test

After the sensitivity test, once the residual taste has cleared; you-can carry out the fit test itself.

If the mask has an exhalation valve, don’t
squirt the aerosol directly into it, squirt it to
the side

Keep the atomiser upright
as you squeeze it

Make sure that you use the
correct solution — it must
match the sensitivity solution
you used earlier

Remind the wearer to breathe through their
mouth for the duration of the test

The tiny hole in the atomiser.can easily-block. Check that spray is coming out of the atomiser before
starting, and clean it with a'small piece of wire if it blocks.

If the fit test fails, try the following BEFORE removing the mask:

1. Recheck the fit of the mask, as described in the first section.
2. Make sure you are using the correct solution — if you used bitrex for the sensitivity test,
you need to use bitrex for the fit test.

After a successful fit test, ask the wearer to reach up into the hood and break the seal
between the mask and the face with their finger — they should then be able to taste the solution.
If they can’t, you need to repeat the test (starting with the sensitivity test).

Page 3 of 3

RTI 220261 Page 242 of 359 Office of Industrial Relations



Is your mask protecting you.pdf

RTI 220261 Page 243 of 359 Office of Industrial Relations



Health and Safety
Executive

Is your mask protecting you?

&

Is your mask
protecting you?

This is a web-friendly version
of pocketcard INDG460,
published 02/13

RTI 220261

People can’t
hear me

roperly
It’s too ha
breathe th

p
rd to
rough

Why dopn’t you wear a mask?

Not wearing a mask can make
you ill or even kill you

Nose clip
shaped?

Edges
tight? /
Clean
shaven?

v

Straps
in place?

Chin
snug?

You should be fit tested and
involved in choosing your

Check it! Check your mask
before you put it on. Then do

mask. Different types of mask a fit check - for a proper fit

are available. Change filters
regularly
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Keep your mask fitted until
you leave the work area or
are sure the air is clear.
Always wear your mask, even
for quick jobs.

X Vv

Further information

Your employer has to provide you with the right equipment to help you work safely.
Find out more at: www.hse.gov.uk/respiratory-protective-equipment/

HSE'’s asthma web pages: www.hse.gov.uk/asthma/

Asthma UK:rwww.asthma.org.uk/
Tel: 0800 121 6244

For information about health and safety, or to report inconsistencies or inaccuracies
in this guidance, visit www.hse.gov.uk/.

This publication is issued by the Health and Safety Executive. It contains guidance
on ways of complying with the law.

This pocket card is available at:
www.hse.gov.uk/pubns/indg460.htm.

© Crown copyright If you wish to reuse this information visit
www.hse.gov.uk/copyright.htm for details. First published 02/13.
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Foreword

This guide was first published in 2010 to help pool chemical retailers meet their obligations under
the Dangerous Goods Safety Management (DGSM) Act 2001. Since then, the DGSM legislation has
been repealed (31 December 2011) and those obligations are covered by the Work Health and Safety
Act 2011 (WHS Act) and the Work Health and Safety Regulation 2011 (WHS Regulation).

This guide was developed to help close gaps in the existing guidance material for retail situations,
where pool water treatment chemicals are stored and handled. For example, various Australian
Standards exist, but typically address industrial situations and are not tailored to the unique
circumstances of a retail pool shop. Where relevant guidance did exist, it was limited in nature.
Hence, this guide was developed during 2010 in consultation with the Swimming Pool and Spa
Association (SPASA) and various chemical suppliers and retailers to arrive at a comprehensive
guide for chemical safety management for pool chemical retailers.

The WHS Regulation has introduced a number of changes that required the guide to be updated to

reflect the new legislation. For example, the WHS Regulation introduces:

e the term ‘hazardous chemicals’ which incorporates dangerous goods

e the global harmonised system (GHS) for the classification and labelling of hazardous chemicals,
which will affect package labelling to reflect GHS pictograms, hazard and precautionary
statements (mandatory from 1 January 2017)

e mandates the 16-header format for product safety data sheets (SDS)

e requires workplaces to control risks using the hierarchy of controls, with a focus on engineering,
isolation and substitution controls before considering safe work procedures and protective
equipment

e the need to identify and manage risks of chemical reactions

e arequirement for all workplaces to have an emergency plan which account for the types of
emergencies likely (e.g. hazardous chemical incident).

These are in addition to various requirements carried over from the DGSM legislation, such as
identifying chemical hazards and contrelling associated risks, safe installation and operation of
tanks, spill containment systems, information and training of workers on hazards and managing
incompatibilities.

The guide is designed to be comprehensive yet practical, covering chemical safety matters within
the context of the WHS legislation. It includes useful tools such as a chemical register, example risk
assessment and detailed compatibility charts to assist those in the industry to meet their safety duties
and to help ensure the health and safety of all persons involved in the retailing of pool chemicals.

Chief Advisor (Dangerous Goods)
Workplace Health and Safety Queensland.
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Introduction

Many pool chemicals available in the retail sector are classified as hazardous chemicals because
they may be combustible, oxidising, water-reactive, toxic or corrosive. Hazardous chemicals can be
deadly and can cause serious damage to property and the environment. Unsafe storage of hazardous
chemicals can lead to incidents such as spills and fires that can cause significant disruptions and
costs to business.

The storage and handling of hazardous chemicals in Queensland is regulated by the Work Health
and Safety Act 2011 (WHS Act) and the Work Health and Safety Regulation 2011 (WHS
Regulation). This legislation aims to protect the safety of all people, including workers and the
public from being harmed by hazardous chemicals. This guide provides practical guidance to the
pool chemical retailer to help meet their duties under this legislation. The pool chemical retailer is
recognised as a person conducting the business or undertaking (PCBU) under the WHS Act. That is,
the person who has overall management control of the workplace.

The WHS legislation requires that the risks from hazardous chemicals be controlled to an acceptable
level, which means that risks are minimised as far as reasonably practicable. Practical guidance on
how to do this is available in certain Australian Standards.

Australian Standards that are applicable to the storage and handling of a range of hazardous

chemicals (incorporating dangerous goods) typically found at pool chemical retailers are:

o AS 3780: The storage and handling of corrosive substances (Class-8 dangerous goods)

o AS4326: The storage and handling of oxidizing agents (Division 5.1 dangerous goods)

o AS/NZS 3833: The storage and handling of mixed classes of dangerous goods in packages and
intermediate bulk containers.

This guide is based on these Australian Standards and the requirements of the legislation and can be
used to assist any retail outlet selling pool chemicals. Some retail outlets, such as service stations

and hardware stores, will have additional hazards thatare not covered in this guide, for example, the
hazards from the storage and handling of flammable and combustible liquids, such as fuels and oils.

What is the guide about?

The guide identifies a range of hazards associated with the storage and handling of pool chemicals in
the retail sector. Hazards include the:

o storage and handling of hazardous chemicals in packages

o storage of hypochlorite solution in tanks

e bulk delivery of hypochlorite solution

e dispensing of hypochlorite solution.

The guide also includes appropriate risk control measures, outlines relevant standards, and safety
duties and provides practical tools to assist pool chemical retailers protect people, property and the
environment.

Practical tools include:

o ahazardous chemical register

e an example risk assessment for hypochlorite solution storage and handling
e aliquid pool chemical compatibility chart.
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Work health and safety duties

The WHS Act outlines the general health and safety duties of PCBUs, officers of companies,
workers and other people at a workplace. These general duties require the duty holder to ensure
health and safety, so far as is reasonably practicable, by eliminating risks to health and safety. If this
is not possible, risks must be minimised so far as is reasonably practicable. This section summaries
duties specified under the WHS Act.

Safe management of hazardous chemicals

The PCBU must meet the general safety duties under the WHS Act, and specific duties for
hazardous chemicals under the WHS Regulation. Pool chemical retailers typically require placards
and may require a manifest if larger quantities of hazardous chemicals are used, stored or handled.
The prescribed placarding and manifest quantities are listed in column four and five of Schedule 11
of the WHS Regulation. Examples are shown below:

GHS Hazard category Example Placard required if this | Manifest required if this

(ADG Code classification) aggregate quantity for a | aggregate storage quantity
storage area is exceeded | at the workplace is exceeded

Skin corrosion Category 1B | Hydrochloric 250 L 2500 L

(Class 8 PG II) acid

Skin corrosion Category 1C | Hypochlorite 1000 L 10 000 L

(Class 8 PG III) solution

Oxidising solid Category 2 Calcium 250 kg 2500 kg

(Division 5.1 PG 11') hypochlorite

If a retailer stores and handles an aggregate quantity that exceeds the prescribed manifest quantity,

then the following additional obligations apply:

e Maintain an emergency services manifest in‘accordance with Schedule 12 of the WHS
Regulation at the workplace' .

e Notify> Workplace Health and Safety Queensland (WHSQ) of the location and quantities of
hazardous chemicals.

e Submit a copy of the workplace’s emergency plan to the Queensland Fire and Emergency
Service (QFES).

The retailer will also have other specific safety duties for the safe use, storage and handling of

hazardous chemicals at the workplace, and as a supplier of hazardous chemicals to customers. A

supplier’s obligations include:

e supplying products in appropriate containers that are fit-for-purpose and suitably labelled as per
the Labelling of workplace hazardous chemicals code of practice 2011

e ensuring customer-supplied containers provided for re-filling are fit-for-purpose containers,
correctly labelled, including the name of the product (e.g. hypochlorite solution).

An appropriate, fit-for-purpose container is:

e a container suitable for the chemical to be contained

e leak proof and will not deteriorate from the chemical

o fitted with a tight fitting lid (incorporating a specially designed vent where required)
e free of contamination from other chemicals

e not used for food products.

! QFES recommends the manifest be kept in a red weather-proof container or ‘HAZMAT box’ at the entry to the
workplace.
2 A site requiring a manifest in Queensland must notify WHSQ using Form 73 Notification of a manifest quantity
workplace.
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Because certain requirements depend on the type and quantity of hazardous chemicals at the

workplace, an assessment of the inventory must be conducted to identify:

e the GHS hazard class and category (or equivalent dangerous goods class and division and
packing group) for products

e maximum quantity of those products likely to be stored and handled at the workplace.

This hazard category information can be obtained from the product’s SDS and directly from the
supplier.

The table below includes a number of pool chemicals and their GHS classification and equivalent
dangerous goods classification. Note: Some retail products may be formulated with chemicals
identified in the table in concentrations that do not meet the GHS classification criteria.

Chemical name Also known as GHS** DG Packing
Group*

Hypochlorite Sodium hypochlorite, | Skin Corrosion 8 111

solution liquid pool chlorine Category 1C

Hydrochloric acid pH decreaser, Skin Corrosion - 8 I

Muriatic acid Category 1B .

Sodium hydrogen Dry acid, sodium Skin Corrosion 8 11

sulphate bisulphate Category 1B

Potassium Peroxygen Oxidising solid 5.1 I

monopersulphate compounds Category 3

Calcium Granular pool Oxidising solid ﬁ 5.1 Oﬁs II

hypochlorite chlorine Category 2 S

Sodium Stabilised pool Oxidising solid 5.1 11

dichloroisocyanurate | chlorine, Dichlor Category 2

Trichloroisocyanuric | Stabilised pool Oxidising solid 5.1 11

acid chlorine, Trichlor Category 2

Lithium Oxidising solid 5.1 11

hypochlorite Category 2

Hydrogen peroxide Oxidising solid 5.1 sub risk 8 11
Category 2

** Indicative GHS hazard class and category. Other GHS hazard class and categories may be applicable. Refer to
products SDS or manufacturer.
* The applicable packing group must be checked using the SDS. I

The packing group provides a further indication of the relative

degree of danger, as follows:

There are many products from different suppliers that are based on the same active chemical

high danger
... medium danger

Il......... lower danger

constituent but varying concentrations so examples in the table are samples only.

Register

Details of each hazardous chemical kept on site must be recorded in a register (s.346 WHS
Regulation). The information to be recorded is a list of the products classified as a hazardous
chemical and the product’s safety data sheet (SDS). The SDS must be the most up to date
information provided by the manufacturer or importer and also no older than five years.

The register of hazardous chemicals must be kept on the premises. The register must be:

e readily accessible to workers at the premises

e kept in a central location if close to work areas, or provided at each work area where the
products are handled (e.g. tanker delivery area, goods inwards dock, product dispensing area).

See Attachment 1 for an example register for hazardous chemical products.

nnnnnnnnn n oY ~Lo WPV oY ~Ta¥
NTT ZZO0ZO T magezZoo 0T oo

PN10401 Version 3 Last updated July 2016 - A guide for pool chemical retailers

O, £ Lol odeiol D olod:
omee- o mMausStHar<eatofS

Page 5 of 39




Safety data sheets

Retailers are not required to provide customers with a SDS for hazardous chemical products
supplied in retail packages. However, retailers must have the required SDS as part of a register kept
on the premises to meet their obligations as a PCBU (s.344 WHS Regulation) and will assist to:

e identify hazards and conduct risk assessments

e develop emergency procedures (e.g. spill clean up)

e provide information and training for staff and the public where appropriate.

Records

Keeping records of the risk management process:

demonstrates potential compliance with the WHS Act and Regulation

demonstrates how decisions about controlling risks were made

assists in targeting training at key hazards

provides a basis for preparing safe work procedures

allows you to more easily review risks following changes to legislation or business activities
demonstrates to others (regulators, investors, shareholders, customers) that work health and
safety risks are being managed.

The detail and extent of recording will depend on the size of your workplace and the potential for
major work health and safety issues. It is useful to keep information on:

e the identified hazards, assessed risks and chosen control measures (including any hazard
checklists, worksheets and assessment tools used in working through the risk management
process)

how and when the control measures were implemented, monitored and reviewed

who you consulted with

relevant training records

plans for changes.

The records that must be kept are:

e aregister with a list of all hazardous chemical products including the SDS
e testing of fire protection equipment, e.g. fire extinguishers and hose reels
e for manifest quantity workplaces, a current manifest and site plan.

WHSQ recommends that records are kept of risk assessments, training activities, maintenance of
storage and handling systems aspart of a safety management system for managing risks at the
workplace.

Hazard identification and risk controls

Hazards associated with storing and handling hazardous chemicals (including the chemical and
physical properties, work environment and work activity hazards) must be identified and the
associated risk control measures implemented in accordance with the hierarchy of controls (s.36
WHS Regulation).

Hierarchy of controls

There are a number of ways to control the risks associated with hazardous chemicals. Some control
measures are more effective than others. Control measures can be ranked from the highest level of
protection and reliability to the lowest. This ranking is known as the hierarchy of control.
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You must always aim to eliminate a hazard and associated risk first. If this is not reasonably
practicable, the risk must be minimised by using one or more of the following approaches:

Approach Example

Substitution = Substituting a more hazardous product for a less hazardous product e.g. non-
fuming acid being used instead of fuming acid.

Isolation = Separating the activity of dispensing hypochlorite solution from a public area
by the use of physical barriers or having an enclosed area with restricted
access.

= Using solid partitions to isolate incompatible retail products from each other.

Implementing ® Installing a fixed fill line for filling bulk tanks.

engineering controls * Installing a dispenser unit which controls the volume dispensed into a
container.

If a risk remains, it must then be further minimised by implementing administrative controls, so far
as 1s reasonably practicable. Administrative (i.e. operational) controls should only be considered
when other higher order control measures are not practicable, or to supplement other control
measures. Examples of administrative controls include:

e tank filling instructions

e operating instructions for a chlorine dispenser

e spill clean up and emergency procedures

e a customer container policy and procedure/s for managing this.

In most circumstances, personal protective equipment (PPE) (including overalls, aprons, footwear,
gloves, chemical resistant glasses, face shields and respirators) should not be relied on to control
risk. It should only be used as a last resort when all other reasonably practicable control measures
have been used and the risk has not been eliminated, or @s interim protection until higher level
controls are implemented. There may also be situations when the use of other controls is not
practicable.

Administrative control measures and PPE rely.on human behaviour and supervision, and when used
on their own tend to be the least effective. ways of minimising risks. Training and supervision should
always be provided to ensure administrative.controls are effectively implemented.

For further information refer to Managing risks of hazardous chemicals in the workplace code of
practice 2011.

Hazards

Certain pool chemicals have chemical and physical properties that may:
e corrode metal or chemically burn the skin and eyes

e cause or increase the intensity of a fire

e react dangerously with other products.

The chemical hazard information can be found in the product’s SDS (particularly sections 2, 7, 8, 9,
10, and 11).

Hazards are also present in the work environment and with work activities including:
e bulk deliveries of product from a tanker vehicle

e dispensing corrosive liquids

e conducting repairs on storage and handling equipment

e using a forklift to move stock around the workplace.

The retailer must identify all the hazards that may cause harm to:

e people (e.g. staff, customers, and emergency services personnel)

o property (e.g. the shop and related structures, and neighbouring properties)
o the environment (e.g. stormwater system and local area).

You need to ask what can go wrong, who and what may be harmed and how.
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There are a number of hazards present at pool chemical retailers including:
o storage and handling practices for hazardous chemicals in packages

o the storage of hypochlorite solution in tanks

e bulk delivery of hypochlorite solution

e dispensing hypochlorite solution.

Hazards of pool chemicals - examples where QFES have been required to attend)

¢ A hazardous reaction occurred when a person mixed two solid pool chlorine chemicals. The
materials were calcium hypochlorite (old stock) and dichloroisocyanuric acid (new stock), which the
person had mixed to use up the last of the old material with some of the new material.

e A leak of sodium hypochlorite solution occurred through a spilt on the pipe between the main valve
and tank outlet from a 2000 L tank. While a bund was present, the elevated tank design relative to
the bund wall meant that some liquid was not contained by the bund. The tank was located
immediately to the left of the entry door with no rear exit available, which affected safe entry and exit
from the shop. The operator had attempted to stem the flow with tape and towels. Arrangements
were made with the supplier of the product to decant the product so that the system could be
repaired.

e Afire occurred in an aisle of the supermarket. The fire was located about midway up the shelf and
within a centre of packages containing dry pool chlorine. The shelf above contained sodium
dichloroisocyanurate, and below contained further dry pool chemicals. The fire was deemed
suspicious because security footage showed a person in the area immediately before the fire. It was
suspected the fire was caused by tampering with the product and introducing an organic liquid into
the 2 kg container.

o A tanker had been transferring sodium hypochlorite solution to a.tank at the rear of the shop when
the pipe on the tank broke behind the valve. This caused approximately 1200 L of hypochlorite
solution to spill onto the ground. The tank was in a bund but.the tank had been raised up on wooden
pallets and pulled forward so that the outlet pipe and.valve-were over the edge of the bund for easier
access. Due to the tank’s position, virtually all of the:spilt solution went onto the concrete outside the
bund where it ran down the driveway and out onto.the road. Several hundred litres entered the
storm water drain before the fire service arrived.to contain the spill. The response included officers
from the local authority and Department of the Environment. The incident duration was about five
hours, causing considerable disruption to surrounding streets and businesses.

e« The wall fixings for a dispensing device failed, breaking the pipe work and releasing hypochlorite
solution. The flow of spilled liquid was stopped by closing the outlet valve on the tank. Spilled liquid
spread across floor area and required extensive clean-up.
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Storage and handling of hazardous chemicals in
packages

Many hazardous chemicals are highly reactive, unstable, or self-reactive except under controlled
conditions. In those cases, the controlled conditions required to safely store and handle the
hazardous chemical must be maintained. The chemical supplier must include information about the
unstable conditions in the SDS. For example, products such as hypochlorite solution and hydrogen
peroxide solution release gas as they age. A vent capable of releasing gas must be included in the
caps of containers to prevent gas from becoming trapped. The containers must be stored in the
upright position to allow any gas to escape. For example, figure 1 illustrates how gas from the
breakdown of hydrogen peroxide has not been able to escape causing the container to bulge.

Caps that have been designed with a vent as a safety feature allow the liquid to be contained, and
allow any gas from the product to escape. Figure 2.shows a vented cap design.

Underside of vented cap
designed to retain liquid
and release vapour.

Pinhole seen on
exterior of cap at the
centre

Figure 2 - example of cap with vent incorporated into its design.

Maintaining stability and identifying risks of chemical

reactions

The WHS Regulation specifically requires the risk of chemical reactions be identified (s.354 WHS
Regulation), and that a hazardous chemical won’t become unstable, decompose, or change in a way
that creates another hazard, or increases the risk (s.356 WHS Regulation).

Under normal circumstances, pool chemicals are intended to be added to large quantities of water.
However, a hazardous reaction could occur if a small volume of water is added to certain chemicals,
or products are pre-mixed before being added to a spa or pool. For example, dry calcium
hypochlorite powder must be kept dry as contact with a small amount of water may lead to a
hazardous reaction. Adding a liquid or granular hypochlorite to a container that has previously
contained acid will result in an immediate release of toxic chlorine gas. The combination of granular
pool chlorine (an oxidizing agent) and a flammable liquid - like PVC glue products, or combustible
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liquids like engine oil or brake fluid - will result in a hazardous reaction that may cause a fire that is

difficult to extinguish, depending on the quantities involved.

The below table provides examples of combinations of chemical products typically encountered in
the retail sector, and shows why the stability of chemicals must be maintained with appropriate
storage and handling practices.

Product Should not come into contact with Hazard

Heat Calcium hypochlorite is thermally unstable
and generates oxygen as a decomposition

Moisture product.
It is decomposed by water evolving chlorine

. . gas and heat.
Calcium hypochl.orlte Sodium Dichloroisocyanurate, React to form chlorinated products.
(Dry pool chlorine)

Trichloroisocyanuric Acid, or
Dichloro-s-triazinetrione, Trichloro-s-
triazinetrione

Acids

Heat generated from chemical reaction may
initiate a spontaneous ignition of reactants.

Hypochlorite solution
(Liquid pool chlorine)

Acidic solids and solutions (pH
decreaser products, scale removers,
cell cleaners) and compounds
(Aluminium sulphate)

Rapid reaction generating chlorine (toxic)
gas.

Hydrogen peroxide solutions

Rapid release of oxygen.

Reducing agents (sodium sulphite)

Rapid reaction generating oxygen and heat.

All hazardous chemicals must be packaged robustly and comply with transport requirements.
However, accidents have happened when water hasleaked into damaged or open containers.
Possible sources of water entry have been traced to:
rain water from a leaking roof, or from an open or broken window
wet floor when the stored chemicals.were not elevated off the floor
leakage from fire suppression sprinkler system
hose down water generated during an area cleanup.

Incidents from improper mixing of chemicals have caused incidents when:
tools and equipment used to handle one chemical were used with a different chemical without

being cleaned

spilled substances (e.g. from damaged containers or from sloppy handling) and other
miscellaneous substances on floors were swept up together and mixed

containers, residues, or wastes were disposed of together resulting in accidental mixing in
disposal containers or at waste disposal sites.

Liquids, because of their ability to flow and spread, can create hazards not associated with solid or
granular products and must be carefully handled and spills contained and safely managed.

In December 2007, a large fire occurred in Victoria as a result of a dry chemical product getting wet
following heavy rainfall. The fire was started after storm water entered a storage shed used to store a
large quantity of dry chlorine product (tablets and granules), and reacted with the improperly stored
chemicals. The resulting fire released large amounts of chlorine gas into the atmosphere. Local
residents were affected by the gas, and some needed medical attention. The chlorine gas also caused
significant disruption to local and regional train services and impacted on local wildlife and domestic
pets. According to the Environmental Protection Agency, the event caused profound damage to the
environment, and the company involved was fined $160 000, plus an extra $58 000 in legal costs. The
fines also included WorkSafe breaches, including failure to maintain an up-to-date inventory of stock on
the site, failure to ensure all hazards were identified and failure to immediately report the incident.
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Displaying retail packages

‘Retail’ means the sale of goods in consumer packages to members of the public who are themselves
not engaged in any further resale of those goods. A consumer package is a container intended for
retail display and sale, holding less than 30 kg or 30 L, which is not intended to be opened on the
retail premises.

AS/NZS 3833: The storage and handling of mixed classes of dangerous goods in packages and
intermediate bulk containers provides guidance on the storage and handling of hazardous chemicals
in the retail sector. The standard recognises the different risk profile for the storage and handling of
hazardous chemicals in retail packs, on the basis that there is a restricted pack size (a maximum
package size is provided), and storage quantity (a maximum storage quantity is specified).

For example, a maximum pack size of 10 kg is provided for granulated pool chlorine in a total
quantity of no more than 2000 kg at a general retail shop, or 4000 kg at a swimming pool supply
shop. A maximum pack size of 5 L is stipulated for hydrochloric acid in a total quantity of no more
than 1200 L (typically two pallets of product). Larger quantities can be held, but specific
requirements for a dedicated hazardous chemicals package store will apply.

The following general principles can be applied for the safe storage and handling of hazardous
chemicals in retail packages.

Shelving and racking

e Racks and shelves must be constructed from materials that will not absorb liquids and are
compatible with the hazardous chemicals being stored. Using unprotected chipboard, medium
density fibreboard (MDF), or plywood shelving is not recommended as they absorb liquids,
swell and lose structural integrity.

e Know the maximum load of the shelving system and.do not exceed it. Racks and shelves must
be structurally sound and designed for the maximum load they will carry.

e Ensure that the design and installation of racking and shelving allows ready access to all stock
and clear access for personnel. Keep passageways and exits clear.

o Packages should be inspected regularly for leaks. When spilled or leaked material is found or
containers with signs of deterioration or distortion are found, the suspect container must be
safely examined, put into an over-pack and returned to the supplier, or disposed of safely.

o Packages should be kept off the floor to assist with inspections for leaks. Use pallets or low
shelves to store the packages and check stock regularly for leaks.

o Bollards should be erected at the ends of the racking to prevent structures and containers from
being bumped and damaged by a pallet jack or forklift.

o The labels must be retained on empty hazardous chemical containers until they have been
decontaminated (such as triple rinsed with water), then either removed or blotted out.

e All hazardous chemicals stored on shelves should be well supervised and visible to all staff to
help prevent tampering, as a number of Queensland retail establishments have suffered from
deliberate acts to cause harm through the deliberate mixing of incompatible products.

Handling incompatible products in packages in display areas

Incompatible goods must not be stored together on the same shelf. Separation applies to both

horizontal and vertical storage on shelving. In particular:

e liquids should not be stored above solid products (powders, granules and tablets), or those
products in absorbent packaging (e.g. cardboard outer packs) on shelves

o more specifically, liquids such as liquid pool chlorine, clarifiers, acids, paints, and algaecides
should not be kept vertically above containers of dry pool chlorine (i.e. do not put these on
shelves above the dry pool chlorine).

Guidance on separating and segregating incompatible hazardous chemicals in packages is available
from the product’s SDS and further guidance is available in AS/NZS 3833. An incompatibility chart
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for guidance on separation of incompatible liquid hazardous chemicals typically found at a pool
chemical retail shop is provided Attachment 3.

As a general guide, always keep liquid hazardous chemicals apart from the solid hazardous
chemicals so that they cannot come into contact with one another. Additionally, always ensure the
solid dangerous goods products are kept dry as water/moisture can react dangerously with some
solids (e.g. calcium hypochlorite).

In regard to retail packs of hazardous chemicals that are dry solids and on display in the retail area,
reactive products should be separated by at least one metre, or by a solid metal partition (i.e.
barrier). Inert materials can be stored in between. This is only acceptable for retail packs that are on
display in quantities less than those specified in AS3833. An extract from AS3833 Table 3.2 is
shown below.

Class, division and description Maximum storage quantity kg or L
5.1 Granulated pool chlorine 2000 kg at a general retail shop

4000 kg at swimming pool supply shops
5.1 Other than granulated pool chlorine 1200 kg
8 2000 L Sodium hypochlorite

Or 1200 kg or L for Others

Extract from AS3833: Table 3.2 Maximum storage quantities of retail packages:

For quantities larger than those specified in AS3833 table 3.2, more stringent practices apply. This

will apply to stock rooms and warehouses where larger inventories are kept for supplying the

display area or further distribution. In these situations, incompatible products in packages should be

kept apart by at least five metres when Packing Group I materials are involved, or at least three

metres when Packing Group III materials are involved, with the following considerations:

e Hypochlorite solution must be in a separate spill.containment area to any acid product.

e Hydrogen peroxide must be stored in its own'spill containment area.

e Mixing different concentrated acids can generate heat and acid vapours.

e Spill containment areas (e.g. bunds) must be separated so that no container can topple from one
bund into another and no leak can splash outside its own bund.

The aim of segregating and separating is to prevent incompatible products interacting with each
other and causing a hazardous reaction. Achieving separation using an impervious barrier or
adequate distance will help prevent this interaction.

If the liquid contents of a package were to spill, how far and where would the liquid travel and what
interactions may occur? Determining this will influence the extent of the separation required. PCBU
should determine the most appropriate separation for their circumstances taking into account the
products, their reactivity, quantities and storage layout and size. If further information on potential
incompatibilities is required, seek specialist advice (e.g. chemical supplier or manufacturer).

It is important to be aware of the hazards of incompatibilities when cleaning up spilled materials
and residues. Many dry pool chemicals are white powders and do not reveal their reactivity until
they come into contact with an incompatible material. Instances have occurred when various
white powder residues have been swept up together for disposal only to result in a reaction and
resulting fire within the waste container. Incompatibilities must be managed at all times from
receipt, storage, handling and disposal to avoid risks to a persons health and safety and damage
to the property.
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Containing and cleaning up spills from packages

The WHS Regulation requires the workplace to have systems to contain and manage leaks and
spills. Additionally, this system must not create a hazard by bringing together incompatible
hazardous chemicals. In a retail situation, a spill clean-up kit must be readily accessible in the
display area to readily clean up any spills from faulty packages (e.g. a poor fitting lid) or ones that
become damaged.

The following should be part of a spill kit:

e amarked shovel, broom and dust pan, used solely for this purpose to avoid cross-contamination
during clean-up and disposal

e waste recovery containers (plastic drums and bags) to collect material

o enough absorbents (such as kitty litter, sand, diatomaceous earth or other proprietary products)
to cover the volume of the largest package on the premises. Specialist advice (e.g. chemical
suppliers) should be sought for the use of neutralisers in cleaning up spills

e appropriate personal protective equipment such as gloves, safety glasses and protective clothing
to avoid contact with the exposed chemicals.

Ready access to spills clean-up equipment is an acceptable spill containment measure for packages
with a capacity of 20 litres or less on display in retail areas. Always consider the flow path that a
spilled liquid may travel and assess the impacts when deciding on appropriate risk control measures.

Any spills or leaks should be cleaned up immediately. Contaminated or spilt hazardous chemicals
should not be returned to their original packaging except for the purposes-of disposal or where this
will not increase the risk. Waste generated during clean-up needs.to'be disposed of in a safe manner.
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Storing hypochlorite solution in tanks

Retailers often use a tank or multiple tanks for bulk storage of hypochlorite solution allowing the
chemical to be dispensed into smaller containers to sell to customers. When a pool chemical retailer
adopts this activity, appropriate risk control measures must be in place to control the associated
risks. The WHS Regulation (5.363 WHS Regulation) requires that storage and handling system is
used only for the purpose for which it is designed, manufactured, modified, supplied or installed. A
storage and handling system must also be operated, tested, maintained, installed, repaired and
decommissioned having regard to health and safety of workers and other persons (e.g. customers
and emergency service workers).

The WHS Regulation (s.363 WHS Regulation) also requires that the PCBU must ensure that
sufficient information, training and instruction is given to a person who operates, tests, maintains or
decommissions a system for the activity (e.g. dispensing hypochlorite solution) to be carried out
safely.

One of the ways to manage the risk from storing and handling hypochlorite solution in tanks is to
have the design, construction and installation meet the appropriate Australian Standards. Guidance
on the installation of tanks for hypochlorite solution is provided in A4S 3780: Storage and handling
of corrosive substances.

Figure 3 illustrates the elements of a tank installation as per A4S 3780 Storage and handling of
corrosive substances.

50mm fill line Hypochlorite
solution

e 1791
D \ HAZCHEMQ Y{
\

50mm inlet
valve

2m to 7m between fill
point and shower
unit

2

40/50mm male camlock
(flexible hose from a
tanker vehicle connects
here for filling)

Safety shower and
eyewash station Concrete bund lined with an

impervious coating T-piece incorporating a

25mm drain valve

Figure 3 - AS 3780 designed tank installation where product is pumped out

The design shows a tank at ground level on a solid concrete base within a masonry bund, requiring a
chemical resistant pump to transfer product. This is an acceptable design for industrial facilities and
pool chemical retailers.

While the design shown above is the preferred design option, tanks in the retail sector are often
elevated to make use of gravity-fed dispensing of hypochlorite solution. An elevated design
bypasses the need for expensive chemical-resistant pumps. However, an elevated tank design
introduces other hazards which must be managed and this guide will assist retailers to minimise the
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risks as far as reasonably practicable. The relative costs of erecting and maintaining a properly
designed and constructed tank stand should be weighed up against the preferred design illustrated in
Figure 3.

Tank location

A tank installation must be separated from the boundary of the workplace to provide sufficient space
between bund walls and other structures, and allow access for maintenance and during emergencies.
A tank installation must also be separated from public-accessible areas. AS3780 recommends a
minimum separation distance of one metre for smaller tanks of 3000 L or less in a retail premises.
This distance should be increased to three metres for larger tanks. This distance must be measured
from the top inside perimeter of the bund.

Tank design and construction

Retailers use polyethylene tanks to store hypochlorite solution because of their relatively low cost
and ready availability. Other options are available, such as dual laminated PVC fabricated tanks or
fibre reinforced plastic tanks. Regardless of the tank selected, the tank must be fit-for-purpose for
the storage of hypochlorite solution. If a polyethylene tank is installed, added assurance is provided
when the tank is designed, constructed and certified in accordance with AS/NZS 4766: Polyethylene
storage tanks for water and chemicals.

If a tank is certified to meet AS/NZS 4766, the risk of premature failure is minimised and helps to
ensure its long term performance for the intended application. This is achieved by incorporating tank
design analysis and independent verification by a qualified professional engineer. A feature is the
one-piece seamless construction from the rotational moulding process. This construction process
eliminates welds which introduce a potential source of failure depending on the weld quality.
Purchasing a certified tank helps to demonstrate that the risks to people, property and the
environment associated with a tank selection are minimised.

The certification identification verifies that the AS/NZS 4766 requirements have been met. For
example, the tank must be manufactured from virgin polyethylene base resins, and not from recycled
or reprocessed materials. These materials eould introduce contaminants which could accelerate the
plastic ageing process leading to premature failure. The Association of Rotational Moulders
Australasia (ARMA) provides a checklist-to assist consumers identify features of a tank that has
been certified to AS/NZS 4766.

Before purchasing a tank, consider that the tank capacity (size) will not only be influenced by cost
and product throughput, but by the location (indoors/outdoors) and available space to accommodate
the required safety features (e.g. bund size).

Is your tank’s design and construction certified? Look for markings with:
Manufacturer’'s name or registered trademark

tank capacity and maximum specific gravity of contents

maximum design service temperature

date (month and year) of manufacture

serial number

standard identification i.e. AS/NZS 4766, or statement of compliance.
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Tank installation

All tanks must be installed in accordance with the tank manufacturer’s instructions. If the
instructions are not followed, any guarantee provided with the tank may be voided and may
compromise the safety and long term performance of the installation.

Before installing the tank, check that it has not been damaged in any way (no impacts, deep
scores, or rough surfaces). Check the outlet fittings. If they have been welded in, ensure the
welds are circular and do not run in vertical or horizontal lines.

When installing a tank on a stand, ensure the support system and bund are appropriately designed

and constructed. The tank stand should be designed by a professional engineer to ensure it can:

o withstand the weight of a full tank

o withstand the expected wind loadings when installed in an outdoor location

e be secured to the ground and the tank to the stand for outdoor installations to prevent it being
blown over during storms and high winds.

The engineer’s certified design plans must be kept as a record.

The structure must be strong enough to support the weight of the tank and its contents at the
maximum fill level. For example, 1000 L of hypochlorite solution may weigh 1.2 t (1200 kg) or
more.

The construction materials for a tank stand must be non-combustible and corrosion resistant, for

example:

e Columns constructed of masonry materials, such as core-filled block work on a solid concrete
foundation making up the bund floor, can be used to support a platform for the tank. Coating the
masonry will provide an impervious barrier preventing liquid penetrating porous brickwork.

o If the platform is made of hardwood, the tank-should be placed on a seamless base. The base can
be laid using a 12 mm thick fibre-cement sheet fixed to an adequately designed platform. The
bearer spacing’s should be verified by a professional engineer. If a tank is placed directly onto
hardwood bearers, they should be:

o no more than 25 mm apart
o level across the base of the tank.

o If steel construction materials are used, the steel must be protected against corrosion with a
suitable protective coating, and be maintained. Areas where liquid could potentially penetrate
and promote corrosion (e.g:at the points where a steel frame is bolted to the concrete bund
floor) must be checked and maintained on an ongoing basis.

Regardless of the construction materials used, the platform on which the tank sits:

e must be level

e should be coated with an impervious coating to protect the structure

o must fully support the entire base of the tank, with no part of the tank overhanging the platform.

Figure 4 illustrates a number of the design features described above, supporting the AS 3780
requirements for design and construction requirements for a tank.
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Elevated polyethylene tank installation guidelines

If using a stand ensure the structure is strong enough to support the weight of the tank and its
contents. For example, 1000 L of hypochlorite solution weighs over one tonne.
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Tank level indication

A graduated liquid-level indicator, with the safe-fill level clearly marked on the level-indicating
device, must be installed to determine the liquid level within the tank. A tank must not be filled
beyond its safe-fill level.

The safe-fill level differs from the maximum fill level which is the highest level reached before it
overflows. The safe-fill level is less than the maximum fill level and is set to prevent an overflow.
The safe-fill level should be set to accommodate extra volume that resides in the filling lines after
receiving the required amount of product. The safe-fill level may also accommodate extra liquid
that may result from a slight delay in manually stopping the filling operation.

There are a number of options available to indicate the liquid level including:

e Use a translucent tank indoors, which may eliminate the need for a separate level indicator
device if the liquid level can be reliably seen through the tank wall. The safe-fill level will still
need to be marked on the tank.

e Provide a float-based device to indicate the liquid level.

o Use an independent high-level, float-type alarm, with an audible or visible alarm at the tanker
vehicle unloading point for a higher level of safety.

Regardless of the method used, the tanker vehicle driver should be able to see the level indicator
during unloading operations. If the driver cannot see the level indicator, an assistant must be
provided (i.e. an ‘assisted delivery’) to monitor the filling process, watch the level indicator, and
communicate with the driver to prevent overfilling.

Where a sight tube has been fitted, it must:

e have an isolation valve on the line that connects the sight tube to the tank below the liquid level
e be protected from being damaged

e not be made of glass (clear PVC tubing is acceptable)

e be located within the bund.

Overflow lines

An independent overflow line of at least 1.5 times the diameter of the filling line must be installed to
discharge at ground level, in full view of any person filling the tank, i.e. driver or staff assistant. For
a typical 40 mm or 50 mm diameter filling line, an 80 mm diameter overflow pipe is adequate. Also

fitting a tank with a high level alarm, and an extra-high level cut-off device, capable of stopping the

filling operation, serves as an engineering control to enhance safety.

Venting

The tank must have a dedicated vent opening (independent of the overflow pipe) to ensure that
pressure within the tank is controlled during transfer operations. Vents must be inspected and
maintained to prevent blockages by corrosive residues or deposits, and protected against ingress of
rain if outdoors.

The vent pipe should lead from the highest point in the tank and be at least 50mm in diameter.
Where a manhole is relied on for venting for indoor installations, ensure it is fitted with a suitable
mesh barrier to prevent ingress of extraneous materials.
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Pipe work and fittings
Certain features should be included into pipe work and fittings to prevent failures in valves and
connections which are the leading cause of leaks of hypochlorite solution in tank installations.
Features include:
e All components attached to the tank, and used to fill or empty the tank, must be resistant to
attack by hypochlorite solution. For example:
- use pipes constructed of chlorinated PVC (cPVC) or unplasticised PVC (uPVC) and solvent
welded with suitable gap-filling cement
- use Viton, Hypalon or EPDM? gaskets in joints — not threaded joints
- use PVC ball valves or rubber-lined diaphragm valves
- flexible clear PVC tubing may be used for sight tubes, or as short length flexible connectors,
however, these must be positioned within a bunded area and have an isolation valve
positioned between it and the bulk tank
- polypropylene plastic is readily affected and will not last long
- do not use metal (includes stainless steel) fittings anywhere where it will remain in contact
with hypochlorite solution. Avoid contamination of tanks with metallic (e.g. Nickel and
Copper) particles or objects. Metal contaminants cause decomposition of the hypochlorite
releasing gaseous oxygen. If this occurs in a sealed system, over-pressurisation can occur.
Very small amounts of an incompatible metal will result in large amounts of product
decomposition and oxygen formation
- chemical suppliers and component manufacturers should be consulted about suitable pipe
work and fittings.

Avoid using ‘domestic plumbing’ type valves, as the PVC used in construction of many of these
valves, and the general design of the valves, are often not-suitable for hypochlorite solution.
PVC valves should have solvent weld or flanged ends and be fitted with Viton or PTFE seals.
EPDM gaskets may require more frequent replacement.

o For an outlet fitted at the base of the tank, an isolation valve must be fitted to isolate the tank
from the pipe work and dispensing system..The open and shut positions on this valve must be
obvious.

The tank isolation valve shouldbe kept closed when not undertaking dispensing activities. This
will require the isolation valve to be readily accessible. Note: using a chemical-resistant pump
placed above the tank can overcome the need for any outlet at the base of the tank.

The tank manufacturer may recommend a flexible coupling between the tank isolation valve and

the fixed pipe work. If a flexible connection is needed, it must be:

- constructed of a material that is chemically resistant to hypochlorite solution (e.g. EPDM)
- replaced in accordance with the manufacturer’s recommendations for service with
hypochlorite solution.

e A flexible coupling fitted with mating flanges will help to ensure any movement in the pipe
work does not transfer stresses onto the tank wall. Pipe work connected to this must be
adequately supported and anchored to prevent movement. Flexible hoses should not be used.

o Pipes or supports must not be directly attached to the tank.

e All liquid lines must be fitted with a shut-off valve through which liquid is transferred into or out
of the tank.

e All pipe work must be above ground to allow visual inspection and help prevent environmental

contamination.

3 EPDM refers to a synthetic rubber material, Ethylene Propylene Diene M-class (Methylene) polymer.
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 Fittings should be provided to enable transfer hoses and filling lines to be drained before
decoupling them. A ‘T-piece’ illustrated in Figure 5 can be used for draining lines with a spill
pot used to collect liquid residues from the drain valve.

s
= {(Cﬁf '..'fffr}r_g’jm S
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5 A drain/inlet kit general assembly

included for illustrative purposes.

Figure 5 - a drain/inlet kit general assembly for draining lines

e Over time, the break down of hypochlorite solution releases gas which has the potential to over-
pressurise closed systems (e.g. between closed valves). However, if this is an issue for a
particular installation, ways to prevent this include:

- sloping pipe work to drain liquid or allow any gas formed in pipes to escape
- assessing unavoidable high points, dead-ends or sections between closed valves to determine
the need for venting any trapped gas,

e A fixed pipe, filling through the top of the tank must be used. A siphon breaker must be provided
if the fill tube extends below the surface of the liquid.

o Tank installations including all pipe work must be protected against damage from impacts.
Physical barriers like railings; guards, bollards or posts must be installed to protect against
impacts from falling items from racks and shelving, or vehicles and mobile plant such as
forklifts or pallet jacks ortanker vehicles.

Spill containment for a tank

The WHS Regulation requires the workplace to have systems to contain and manage leaks and

spills. A tank is the primary containment system for a liquid product, whereas a ‘bund’ surrounding

the tank provides a secondary, or ‘backup’, containment system. The bund:

o serves to contain liquid in the event of a failure of the tank, pipe work or fittings

o restricts the spread of spilled liquid and minimises damage and contamination to the surrounding
area

o allows spilled product to be recovered in a controlled way.

The bund must be liquid-tight to hold the spilled liquid until it is cleaned up, which could take hours
or even days in remote locations. The bund walls must also be strong enough to withstand the
hydrostatic pressure of the product when full. A bund constructed of concrete-filled block work
lined with a suitable epoxy, fibreglass resin or synthetic rubberised coating is suitable.

The risks associated with the entry and exit of the bund, including both normal conditions
(inspection and maintenance) and emergency conditions, must be managed. The arrangement of pipe
work needs to be part of the design consideration. That is, the layout should not be tight and
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cramped to make it difficult for inspection and maintenance to be conducted. AS3780 recommends a
minimum clear distance around a tank of one metre.

The bund must:

e have a capacity of at least 110 per cent of the tank capacity

e be maintained to ensure water-tightness, i.e. cracks repaired and protective coatings maintained

e be kept clean, free from foreign material and not used as additional storage as illustrated in
Figure 6.

Figure 6 - poor practice where bund contains extraneous material and has not been kept clean and clear.

Substances that might react dangerously with the contents of a tank must not be directed into or
stored within the tank’s bund.

Avoid including a drain fitted with a valve in the bund wall as these may be inadvertently left open,
compromising the integrity of the containment system. Indoor.tanks should not require a drain.
Spilled liquid can be pumped out using equipment such as a manually operated pump or a chemical
(hypochlorite solution) resistant mechanical pump. Tanks located outdoors must manage the ingress
of rainwater. The use of roof structure can minimise this problem by directing water away from the
bund. An active pumping system (water pump) can be considered here in place of a drain valve to
remove rainwater from the bund.

The tank installation must be protected from unauthorised access, whether indoors or outdoors.
Security may be installed specifically for the tank installation or other site security systems may be
adequate.
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What should the distance be between a tank and the bund wall?
AS3780 stipulates a minimum distance
between the tank wall and the inside wall of
the bund to assist with inspection and /
maintenance and capture leaks under
hydrostatic pressure. The distance between
the tank shell and the bund wall should be at
least half the height of the tank that extends \ ,/

above the bund wall, whether it is on a tank /

stand or not. For tanks over 3000 litres, at —— e e
least a distance of 1 metre is recommended.
For smaller capacity tanks, this distance can
be less than 1 metre, but should still allow
space for inspection and maintenance.
Figure 7 illustrates this requirement.

Inside edge at the Y,

top of the bund wall 7 Height of tank

above bund wall

Figure 7 illustrates the minimum distance that should

Where bund walls are too close to the tank be between the tank and the bund wall

shell, the use of deflector screens or shields

may be used to direct leaks completely into the bund. These need to be transparent for inspection
purposes, and be suitable for the environmental conditions the screens are subjected to (e.g. wind
forces). If the tank has been constructed in accordance with AS/NZS 4766, shields may be restricted
to fittings/pumps only, thereby avoiding the need for deflector screens:that fully enclose the tank
installation. Where larger deflector screens are considered necessary, a shower curtain type made
of suitable grade durable plastic, or clear plastic sheeting fixed in.place or combination of both may
be suitable. If fixed, provision must be made to readily remove panels for inspection and
maintenance allowing for safe ingress and egress.

Alternative tank designs

An alternative tank design (shown in Figure 8)s the ‘cup and
saucer’ type, which is a plastic tank placed within a plastic tub or
truncated tank. While this type of design may be made to meet
many of the operational requirements-identified in this guide,
they are not fire resistant.

A properly constructed core-filled masonry bund (with no drain valve
fitted), may offer up to four hours fire resistance. This will mean
hypochlorite solution is more likely to be retained during a fire and will
help minimise the risks to emergency service workers and aid clean-up
activities. A fire resistant bund will also minimise the likelihood of Figure 8 - a ‘cup and saucer’ type
hypochlorite solution interacting with acid products that may be released design

from damaged packaging during a building fire. The fire risk must be considered in the design of

the tank installation to minimise the risk as far as reasonably practicable.

Tank maintenance guidelines

The WHS Regulation requires that a storage and handling system is installed, operated, tested,
maintained, and repaired having regard to health and safety of persons. Tank installations must be
regularly maintained to ensure the safe operation and long term performance of the tank.

The oxidising properties of hypochlorite solution attack the chemical bonds in the polyethylene
material and affect the long term performance of the tank. The concentration of the free chlorine,
size and thickness of the tank, frequency of filling and emptying (flexing of the tank shell),
temperature and exposure to sunlight will influence the performance of plastic tanks.
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To maintain the safe operation of a tank installation, the following maintenance activities should be

undertaken.

e The exterior and the interior of polyethylene tanks should be visually inspected on a regular
basis. For example, look for cracking, impact marks, a brittle appearance or colour change.
Replace the tank if any scores are deeper than 1.5 mm or 10 per cent of the wall thickness. Pay
particular attention to areas around the tank fittings, the corners, any ribs and the base. A bright
light should be used to inspect the interior of the tank from the inspection hole.

o Fittings and gaskets should be inspected for leaks and signs of general deterioration.

e Chemical storage tanks should be replaced rather than welded or repaired.

e The tank should be flushed every six months.

e A logbook detailing the inspection process and dates should be kept.

o [If'there is any doubt about the ongoing integrity of the tank, the tank manufacturer or a
competent person should assess it’s fitness for service.

Examples of poorly designed tank installations

The following photographs show tank installations that do not meet the AS 3780 requirements for
storage of corrosive liquids in tanks.

Figure nine (a) and (b)

e Pipe work connected to tankis unsupported putting stresses
on the tank. A failure here where the pipe penetrates the
tank, will lead to the tank being emptied as the tank
penetration is at the bottom of the tank. It is also higher than
the bund wall height and too close to the bund wall.
Hydrostatic pressure will push a leak at this point beyond
the bund wall making it ineffective.

e Observe the poor quality of platform provided for the tank —
hardwood bearers are used with an unprotected ply base
which is degraded (delaminating) losing its structural
integrity.

e The bund wall is again too close to and below the tank. The
building wall provides screen, but will not direct any liquid
back into bund. Flexible hose connection has been inserted
which has discoloured and deteriorated.

Figure 10

e The bund wall is close to the tank. The interior of the bund
and platform should be protected using an impervious
coating.

e The tank is relatively exposed with no security for the yard
making it susceptible to vandalism and tampering.

e Poor housekeeping exists around the tank with long grass
present. Combustible materials like cardboard boxes, empty
containers, empty pallets or long grass can present a fire
hazard. Plastic tanks offer little resistance to heat and flame.

e Collection of rain water in the bund must be managed.

|- »~‘e - —
Kn T

Figure 10
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Figure 11

e Pipe work, e.g. fixed fill lines, is non-existent with no shut-
off valve at the nozzle on the end of the dispensing hose.

e Entire base of tank is not supported as the base extends
beyond edge of platform (undersized).

e Interior of the bund and the undersized timber platform are
lacking a protective, impervious coating.

. e Tank wall is close to the edge of bund wall and the tank

. ' ' penetration is at a higher level than the bund wall.

e Miscellaneous plastic material is stored adjacent to the bund
and on the bund wall.

Figure 11

Managing bulk deliveries of hypochlorite solution

When a tank is installed for storage of hypochlorite solution, significant hazards are introduced
when the product is pumped from a tanker vehicle into the tank. These include:

o overfilling the tank

o failures of components in the pipe work during filling

o disconnecting hoses filled with corrosive liquid.

The associated risks must be assessed and controlled. This should be @assessed in consultation with
the supplier and their carrier company.

The unloading area

The unloading area for the tanker vehicle should be:

e in close proximity to the tank to be filled

o free of obstructions such as industrial bins, or pallets of newly delivered stock
e free from access by pedestrians and other traffic.during unloading.

The position of the tanker vehicle for unloading should be arranged so that it can drive away in a
forward direction. The need for a tankervehicle to reverse should be avoided.

Managing spills during the transfer process.should be done in consultation with the supplier. Things
to consider include the:

e maximum spill size

e possible consequences of a failure occurring during the transfer process

o location of stormwater drains in the vicinity of the parked tanker vehicle.

In the event of an incident, spilled liquid will travel towards the drains in the area. The stormwater
system must be protected against contamination.

If a dedicated unloading area cannot be provided with
appropriate spill control, discuss with the supplier how to protect
stormwater inlets and public areas from contamination possibly
by temporarily placing drain mats and booms during the transfer
process (see Figure 12).

A staff member trained in the product transfer procedure can
provide assistance to the delivery driver as an ‘assisted delivery’.
This would occur from the time that the first delivery connection
is made until the last hose has been disconnected. An assisted b\ -
delivery helps the delivery driver to: - -
e prevent unauthorised access to the transfer area Figure 12 - temporarily isolating a
e prevent overfilling drain with an impervious mat

e assist in an emergency.

nnnnnnnnn n D70 £ OL0 Fa¥i £ Lol odeiol D olod:
NTT ZZOZOT T ag€ez1zZ2 0T o9 oree o mMauStHareratot

PN10401 Version 3 Last updated July 2016 - A guide for pool chemical retailers i Page 24I?)f 39




The use of flexible hoses

The flexible hose, used to connect a tanker vehicle to the filling point, should be restricted to six
metres. A longer hose (must not exceed 10 metres) may be used if adequate controls are in place,
based on a documented risk assessment that assesses the quality of hose connections (camlocks
should be attached with stainless steel compression bands), and spills resulting from a hose
disconnection.

Over a longer distance, an extended permanent filling line must be installed to reach the fill point. A
transfer hose from the tanker vehicle must not run across any area with vehicular access unless
adequate precautions have been taken to prevent vehicles from driving over the hose or striking its
connections.

Transfer hoses are generally provided by the tanker vehicle making the product delivery. Transfer
hoses must be visually inspected, and hydrostatically tested in compliance with the ADG Code*.
Hoses that fail inspections or tests must be disposed of immediately, or repaired and retested prior to
reuse.

The following features must be included into the system design to assist with the safe transfer of

hypochlorite solution from a tanker vehicle:

e A fixed transfer pipe must be installed for filling the storage tank from the tanker vehicle. The
fill connection point must have a suitable connector such as a male camlock fitting to fit the
supplier’s flexible hose fitting. The connection point:

- should be 900 mm from ground level
- must be suitably anchored and supported to guard against movement
- must also be protected from accidental damage

o If longer fixed transfer pipes are required, the supplier must be consulted about the need for an
additional ‘T-piece’ to assist in draining the filling line or transfer hose before decoupling (refer
to pipe work section on page 19).

o A safety shower (or a plunge bath) and eyewash facilities (complying with AS4775) must be
available for the delivery driver and staff handling chemicals (see Figure 13). The unit should be
easily accessible. As a guide, it should be within seven metres of (but not closer than two
metres) to the fill point.

e A hose, long enough to reach all.parts of the unloading area and connected to a tap, should be
available.

Before commencing the transfer process, ensure:

o the storage tank has the capacity to hold the proposed quantity to be transferred

e entry to the unloading area is restricted, and barriers and signs are erected where required.
[,

m—— |
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Figure 13 - an example of a combined eyewash and safety shower unit for emergencies

4 ADG Code refers to the Australian Dangerous Goods Code, 7" Edition available at ntc.gov.au .
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Dispensing hypochlorite solution into containers creates significant hazards at

pool chemical retail outlets particularly when the containers are provided by

the customer for filling ‘on-demand’. These hazards can be controlled by:

e using a fit-for-purpose container that is suitably labelled

e using a container that is not contaminated with an incompatible product,
e.g. acid which will result in an immediate and violent reaction generating
relatively large volumes of chlorine gas

e wearing appropriate safety equipment and checking the suitability of the
container before filling

 filling the containers to the right level to prevent overfilling, spilling and
splashing corrosive liquid during dispensing and handling activities.

Staff and customers have been hospitalised after being overcome by chlorine gas. The cause is
tvpically the addition of hypochlorite solution to containers contaminated with acid.

The best way to ensure the container-filling is done under the safest conditions is to avoid filling

containers ‘on-demand’, and instead pre-pack the hypochlorite solution in packages. Pool chemical

retailers that do provide an ‘on-demand’ dispensing service must:

e develop and document a container policy outlining the aceeptance and rejection criteria for
containers supplied by customers and make customers aware.of the policy

o always check that an empty container provided by a customer is fit-for-purpose container
suitable for hypochlorite solution

o ensure that the container is labelled appropriately«(Note: The Australian Pesticides and
Veterinary Medicines Authority (APVMA) has specific labelling requirements for pool
chemicals as described in the text box below)

o always inspect empty containers to ensure they-have not been used for any other purpose (e.g.
check pH of any residues to ensure acid is.not present)

e provide a dedicated area for filling containers and use a permanently fixed barrier system to
prevent customers from entering the area

e provide adequate training and:supervision to ensure staff adhere to appropriate safe work
procedures for filling containers

o ensure there is ready access to a spill clean-up kit.

The APVMA is the federal government agency responsible for the registration of agricultural, veterinary,
pool and spa chemicals. The supply of products governed by the Agricultural and Veterinary Chemicals
Code 1994 (including pool and spa chemicals) that are not registered with the APVMA constitutes an
offence. All hypochlorite solutions supplied for use in pools or spas require an approved label to be
attached to the product prior to, or at, the time of supply. This label includes the necessary warning,
safety and use directions. The label must be evaluated and approved by the APVMA prior to its use
within the Australian marketplace. An APVMA approved label includes the APVMA registration number
of the product. This number is a five digit code prefaced with either APVMA or NRA. To confirm a label,
and associated product, is registered with the APVMA, please access the APVMA public chemical
database, PUBCRIS. Individual supply outlets may wish to seek their own registration and approved
label. To facilitate this, the APVMA has developed a streamlined application process. Full details of the
registration process for a listable chemical product may be found either through the APVMA website, or
by contacting the Pesticides Contact Officer on (02) 6210 4701 or enquiries@apvma.gov.au . If you are
concerned in relation to the validity of a label, please contact APVMA compliance on 1300 700 315 or
compliance@apvma.gov.au .

nnnnnnnnn n D74 £ 000 Fa¥i £ Lol
NTT ZZO0ZO T mageZ75 0T o9 oee- o MausStht

PN10401 Version 3 Last updated July 2016 - A guide for pool chemical retailers °'|'=§Jé“2”é'3f 39

ool Do
St




Spill containment for dispensing into packages
An assessment should be made of the maximum spill size that could occur during dispensing and
control measures put in place to minimise their impact.

In addition to the main shut-off valve for the tank, liquid lines from the tank should be fitted with a
dead-man type shut-off valve at the nozzle, through which liquid is transferred out of the tank. An
alternative means, such as a dispensing device that restricts the spill volume and prevents a
continuous flow from the tank, is acceptable. Containers should be placed in a spill tray for filling. A
spill clean-up kit should be provided in the vicinity of the dispensing area that provides an adequate
amount of absorbent material for the maximum spill volume. Specialist advice (e.g. chemical
suppliers) should be sought for the use of neutralisers in cleaning up spills.
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Safety signage
The WHS Regulation has requirements for safety signs. These must warn of the particular hazard, or
state the responsibilities of a particular person in relation to the hazardous chemicals such as:

e advise of restricted access areas
specify personal protective equipment requirements

o identify locations of fire extinguishers
o identify locations of spill clean-up kits or detail spill clean-up procedures.

The signs should be readily recognisable, understandable and durable. A few examples are

illustrated below.

o

SPILL
T o BRI <®ANGER>
Cleanup Kit CHEM'CAL

| | STORAGE

Eye protection NO ENTRY
must be worn AUTHORISED
PERSONNEL ONLY
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Placards

Information placards must be displayed at pool chemical retailers, to provide a visual warning of the
hazards associated with the large quantities of hazardous chemicals stored. The placarding
requirements under the WHS Regulation are summarised below.

When a pool chemical retailer stores hazardous
chemicals above placard quantities, an outer
warning placard (‘HAZCHEM’) must be
displayed at the entrance to the premises, either
at the entry gate on the fence line, or at the entry
to the retail outlet when part of a multi-occupier
retail area.

An additional placard should be erected at the
rear dock area, as it is a likely access point for
emergency services attending an incident.

Tanks must display a placard that has the form
and dimensions specified in Schedule 13 of the
WHS Regulation. For hypochlorite solution, the
placard must display:

a proper shipping name (Hypochlorite
Solution)

the United Nations Number (UN No. 1791)
the HAZCHEM Code (2X)

a dangerous goods class label (Class 8
Corrosive).

The placard must be placed either on the tank
itself, or on the bund wall so that it is clearly visible from normal approaches.

HAZCHEM _§ vmn reor

Solution

Hypochlorite

1791

HAZCHEM 2 X

R CORROSIVE 48

The relevant dangerous goods class label.(i.e. diamond, and not the GHS pictogram) must be
displayed in areas where hazardous chemicals in
packages are stored in large quantities; such as:

250 kg or more of packing group Tl materials (e.g.
powdered oxidizers)

250 L or more of packing group II liquids (e.g. SL

bottles of acid (pH Decreaser)
1000 L or more of packaging group III products,
(e.g. hypochlorite solution in packages).

When the above quantities are exceeded, information

placards for packages must be placed at the entry point
to the retail outlet, and at the area where the packaged

A

“ AGENT -

1
1
1
1
i OXIDIZING .
1
1
1
1
]

CORROSIVE 8

Minimum size of 100 x 100mm

goods are being displayed (e.g. adjacent to pallet or on shelving system). All placards must be legible
and unobstructed.

Refer to WHS Regulation Schedule 13 for the form and minimum dimensions for placards. Further
information is available in the WHSQ publication, Placarding for storage of hazardous chemicals.
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Use of personal protective equipment

The WHS Regulation has requirements for personal protective equipment (PPE). It should be noted
that PPE is the lowest order risk control measure in the hierarchy of controls, and must only be used
to control any risks that remain after implementing higher order controls (e.g. engineering,
substitution and isolation controls) so far is reasonably practicable.

PPE must be used by staff when dispensing hypochlorite solution to control the residual risk that
remains when dispensing corrosive liquid, and prevent possible skin and eye contact with the
chemical. Contact can produce skin sensitisation in predisposed people and will cause severe eye
damage if splashed on to the eye. The product’s SDS describes the appropriate personal protective
equipment to wear for handling hypochlorite solution and includes:

e chemical goggles

e a full-face shield may be required for supplementary eye protection but never for primary
protection

chemical protective gloves (e.g. PVC)

safety footwear or rubber safety gumboots

trousers or overalls worn outside the boots, to avoid spills entering

a PVC apron.

Information, training and instruction
The WHS Regulation has requirements for providing information, training and instruction having
regard to the nature of the work carried out by a worker, nature of the risks and the control measures
implemented. All staff handling hazardous chemicals must be provided with appropriate
supervision, education, and training to give them the skills and knowledge they need to perform
their jobs safely. The training should cover:

e hazards and risks associated with the use, storage and handling of hazardous chemicals and the
duties to be performed
safe work procedures relating to the use, storage and handling of hazardous chemicals
how to locate and use an SDS
the reasons risk controls have been/implemented, how they work and their maintenance
the correct use, care and maintenance of personal protective equipment

spills clean-up procedures-and firstaid.

The training programs should take into account any specific skills, work experience, physical or
intellectual disability, language, literacy level and age of all staff being trained. Periodic refresher
training should be provided to maintain and further develop staff skills and knowledge of chemical
hazards.

To keep track of who was trained when, retain a record of this and the nature and content of the
training and instruction.
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Emergency plans

Regardless of controls put in place to prevent incidents occurring in the workplace, they can still
occur. For example, people can be exposed to chemicals and require immediate medical treatment, a
fire can start, or a loss of containment can occur. It is therefore necessary to be prepared for any
foreseeable incident.

The WHS Regulation requires all workplaces to prepare an effective emergency plan for the
workplace. This must provide for the following:
e emergency procedures that include:
- an effective response to an emergency
- evacuation procedures
- notification procedures to advise emergency services organisations at the earliest
convenience
- medical treatment and assistance
- communication procedures between the person coordinating the emergency response and all
persons at the workplace
e testing procedures, and how often they will be done
e how relevant workers will be provided with information, training and instruction about
implementing the emergency procedures.

If the workplace stores and handles hazardous chemicals in excess of the specified manifest
quantity, the WHS Regulation requires the emergency plan to.be provided'to QFES. The person
must revise the plan in accordance with any recommendations the primary emergency services
organisation provides about its effectiveness.

Further information on emergency planning is available in the following documents:

e  Managing risks of hazardous chemicals in the workplace code of practice 2011.

e AS 3780: The storage and handling of corrosive substances.

o AS 4326: The storage and handling of oxidizing agents.

e AS/NZS 3833: The storage and handling of mixed classes of dangerous goods in packages and
Intermediate bulk containers.

Fire protection

The WHS Regulation has requirements for fire protection and fire fighting equipment, which must
have regard to the fire load from the hazardous chemicals, fire load from other sources, and
compatibilities of substances at the workplace.

Fire protection at a pool chemical retailer is required due to the often considerable amount of
oxidizers (Class 5.1 products) stored at the premises. Oxidizing agents are not necessarily
combustible themselves, but will increase the fire intensity. A fire may not initially involve the
hazardous chemicals (e.g. electrical fault), but an escalation and increased intensity may result if
they are involved. The risk of escalation can be minimised by:

e controlling access

e controlling on-site procedures and activities

e maintaining good housekeeping by clearing extraneous combustible materials from the site

e managing the incompatibilities and potential contaminants.

Pool chemical retailers must be provided with fire protection and fire fighting equipment that are
compatible with the hazardous chemicals, and effective in the control of incidents involving the
types and quantities located on site.

A pool chemical retailer should have a minimum of one dry powder or carbon dioxide-type fire
extinguisher for putting out fires in mechanical or electrical equipment, and at least a water or foam
type fire extinguisher or a hose reel. Extinguishers, other than water-type, are intended to put out
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fires in electrical or mechanical equipment, but will not provide enough cooling to prevent
decomposition of the oxidizing agents or re-ignition of any combustible materials present.

Location of fire extinguishers

Each fire extinguisher must be located in a conspicuous and readily accessible position, as outlined
in AS 2444. Portable fire extinguishers and fire blankets—Selection and location.

Do not locate these in positions where they are subject to deterioration, e.g. corrosion from being
placed in close proximity to corrosive liquids, or where access could cause a hazard to the user, as
displayed in Figures 14 (a) and (b).

Extinguishers are

poorly located; too

close to product or
not readily
accessible.

Figure 14 (a) - a fire extinguisher Figure 14 (b) - a fire extinguisher in
close to a corrosion hazard. a difficult to reach position

Extinguishers should be:

e Jlocated along normal paths of travel and near exits

e clearly indicated by placement of the location sign

e be mounted at the appropriate height (see figure 15).

A single sign may be used to indicate multiple extinguishers in one location, even if different types
are grouped together. The extinguisher, or extinguisher location sign, should be clearly visible from
a distance up to 20 m in all directions of approach.

Where a cabinet or enclosure is used, the open door should not be in the path of travel to an exit or
doorway.
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Figure 15 - sign positioned to indicate location of fire extinguishers
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Mobile service operators

Retailers may operate a mobile service to conduct water treatment services at various locations. This
type of field service requires service technicians to carry a range of water treatment chemicals in
their vehicle, as they conduct their mobile service activities. This introduces unique risks for the safe
storage and handling of the hazardous chemicals. For example, preventing interaction of
incompatible substances. The following section provides guidance on a few key issues of chemical
safety associated with providing a mobile service.

Managing incompatibilities

Chemical reactivity and stability risks are still required to be safely managed in vehicles. Separation
must be achieved to ensure reactive combinations do not interact (e.g. hypochlorite solution and
acid). Separation at a workplace is achieved by distance or barriers to minimise the possibility of
interaction between reactive chemicals. However, distances of one metre or three metres is
problematic in a van and doesn’t help much in a roll-over type incident. Labelled ‘overpacks’ that
are secured to the van, into which you can place a particular chemical container, can be effective.
Such an overpack serves as a physical barrier, isolating the chemical in case of vehicle incident or
leaking container. Suitable absorbent should to be available e.g. kitty litter, along with the product
SDS, and supported with training to be aware of hazards and spill clean up procedures.

Vehicle placarding

Under the special provisions for tools of the trade in Queensland’s transportlegislation’ allowance has
been made for smaller quantities being transported and not having to meet the full requirements of the
ADG Code which normally requires shipping documentation.and vehicle placards. The special
provisions apply to dangerous goods that are not transported in the course of a business transporting
goods (e.g. freight company), but are transported by a person who intends to use them for a commercial
purpose (e.g. mobile pool servicing) and in a quantity less than 500 kg or L. This quantity is for usual
types of pool water treatment chemicals such as class 5 and 8, Packing Group II and III classifications.

Under the special provisions, the dangerous goods must be packaged and labelled appropriately, and
loaded, secured, segregated, unloaded and-otherwise transported in a way that ensures its packaging
remains fit for its purpose and risks are eliminated and if not practical, minimised to the greatest
practicable extent.

There is also a restriction of 250 kg or L placed on the quantity of dangerous goods (Class 3, 4, 5, or 6)
that can be transported in the passenger compartment of a vehicle or in an enclosed space that is not
separated from the passenger compartment.

5 Refer to Transport Operations (Road Use Management — Dangerous Goods) Regulation 2008, Section 7 Special
provisions for tools of trade and dangerous goods for private use. Information is available at business.qld.gov.au.
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Using a residence for storage of hazardous chemical
products

In Queensland, the WHS Act applies whether hazardous chemicals (designated as dangerous goods)
are stored at a workplace or a non-workplace such as a residence (Refer to Schedule 1-Application
of the Act). The WHS Regulation additionally limits the quantities of identified materials/goods that
can be stored and handled at a non-workplace before the Part 7.1 applies. That is, a non-workplace
(e.g. domestic residence) can store and handle up to the quantities specified in Table 328 and be
exempted from Part 7.1 requirements. The limits for pool chemicals are:

e Pool chlorine and spa sanitising agents 100 kg or L

e Hypochlorite solution (pool chlorine) 100 L

e Others including corrosives (acid) 100 L

Once these thresholds are exceeded, all provisions of Part 7.1 in the WHS Regulation will apply in
addition to general provisions. That is, provisions for, placarding, spill containment, labelling of
containers, register, safety signs, protecting against damage, fire protection, and installation and
operation of tanks will apply.

Business activities at a residence may have implications in regard to local council approvals and
insurance policy coverage. Check with your local authority regarding the operation of a business at a
residence, and check the details of your insurance policy to ensure your policy is appropriate.

Useful references

Legislation:
e Work Health and Safety Act 2011
o Work Health and Safety Regulation 2011

Supporting codes of practice:
e Managing risks of hazardous chemicals in the workplace
o How to manage work health and safety tisks

The following standards are available from SAI Global, publishers of Australian Standards (Ph:

1300 654 646):

o AS 3780: The storage and handling of corrosive substances

e AS 4326: The storage and handling of oxidizing agents

o AS/NZS 3833: The storage and handling of mixed classes of dangerous goods in packages and
Intermediate bulk containers

o AS/NZS 4766: Polyethylene storage tanks for water and chemicals

The following information papers are available at worksafe.qld.gov.au:
e Placarding for storage of hazardous chemicals
e Manifest requirements for hazardous chemicals

Further information on hazardous chemical safety and the GHS is available from
worksafe.qld.gov.au and swa.gov.au.

For more information visit worksafe.qld.gov.au or call 1300 362 128.
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Attachment 3—Incompatibility chart

As a general guide, always keep liquid hazardous chemicals apart from the hazardous chemicals that are
solids, so that they cannot come into contact with one another. Additionally, always ensure the solid
hazardous chemicals products are kept dry as water/moisture can react dangerously with some solids.

The chart below provides guidance on the incompatibilities between the liquid products. For further
information seek specialist advice (e.g. chemical suppliers).

Liquid products Sulphuric HZ%:?«::
quidp acid<s51% | P¢ro*
solution

@ KEEP KEEP
CORF?SOSI\«‘E APART APART
Q KEEP KEEP
cov:p:sws AP ART AP ART

Sulphuric acid
Less than 51% acid
‘Non-fuming pool acid’

Hydrogen peroxide, @

aqueous solution with
not less than 8% but o;%;e Q9,4 AI;E;E;)T AI;]::&];PT
less than 20% % CP

“

Separation of liquid pool chemical products in retail packs at a retail premises

C This combination of products can be stored together.

Keep apart indicates that this combination of products is reactive and these products
should be prevented from coming into contact with each other. The combinations of
KEEP products in packages identified should be kept apart by at least five metres when

APART | Packing Group Il materials are involved or at least three metres when Packing Group

III materials are involved with the following considerations:

e hypochlorite solution must be in a separate bunded area to any acid product

e hydrogen peroxide must be stored in its own bunded area

e mixing concentrated acids can generate heat and acid vapours

e bunded areas must be separated so that no container can topple from one bund
into another and no leak can splash outside its own bund.
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Respiratory Protection
Maintaining Your Respirator

Each time you use your respirator, inspect it carefully before

putting it on. Look for cracks, dents or holes in the mask, and
broken or worn straps or buckfes. Elastic straps that have lost
their stretch need to be replaced. You need a new respirator ifthe
flexible material around the edges of the respirator has become
hard and brittle because it will no ionger provide a tight seal on
your face. Valves must be clean and functioning properly. Dry or
cracked valves should be replaced. Replace your disposable
respirator when it becomes clogged or breathing becomes

difficuft.

Replace Filters

Check the cartridges or filters of your
APRbefore eachuse. Arethey changed
according tocompany policy? Are they
the right cartridges for your job? Re-
member, APR cartridges will filtter out
only the contaminants they were de-
signed for. When replacing cartridges,
be sure they are threaded properly
and, of course, do pressure tests after
replacing cartridges or filters.

Maintenance
Your respirator should be maintained
by persons trained to do so. New

Storing It

Sunlight and chemicals
in the atmosphere can
damage yourrespirator.
Seal your thoroughly dry
respiratorin aplastic bag
and store it away from
direct sunlight. Avoid
placing objects on top

ofit; ifitloses its shape it
will not fit.properly.

Change cartridges whenever your company’s safety pro-

gram recommends it. Use the night cartridge for the hazards
Be Alert you face and do pressure tests after replacing cartridges or

filters.
Your safety on the job
depends on your ability

valves, hoses and other parts should O wear a properly functioning respira-  feres with your ability to see, hear orbe
be installed according to company . tor and still do your job. Check with  heard properly, or if it restricts move-

policy or when they appear worn. Use
only approved parts. Avoid exchang-
ing parts from one model to ancther.

Keeping It Clean

Clean your respirator after each use
according to manufacturer’s instruc-
tions. For most respirators this means
washing in mild soapy water and
scrubbing with a soft brush if neces-
sary. Rinse in clean, warm water and
dry according toinstructions. If sanitiz-
ing is necessary, leave the respirator in
the recommended disinfecting solu-
tion for at least two minutes and rinse
thoroughly. Never use solvents orharsh
cleaning agents on rubber or plastic

your supervisor if your respirator inter-  ment so that you cannot safely do your

work. If you experience
difficulty breathing, fa-
tigue, irritationinyour eyes
or respiratory system,
dizziness or illness, leave
theworkareaimmediately
and report to your super-
visor. These could be
warning signs that your
respirator is not working
properly.

Your on-the-job res-
piratory health is guaran-
teed when you properly
maintain, store and use
your respirator. (o

parts. Most manufacturers recommend cleaning your respirator in
mild soapy water. You may need to use a soft brush to scrub

away contaminants. ©1991 PARLAY INTERNATIONAL 1200.026
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