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1 Purpose
This guideline outlines transport, safety and environment protection features of the three steps to
support safe delivery of used, mixed, portable batteries after drop-off through to delivery to a
battery recycler. The three steps are:
1. Packaging
2. Storage by a collector pending transport to the battery recycler
3. Transport at any stage of the process, either directly to the battery recycler or to a
consolidation point, such as a warehouse or sorting facility, and then onforwarding to the
battery recycler
By developing this guideline, the Australian Battery Recycling Initiative (ABRI) seeks to set out
information and likely decision points for managing each step in the delivery process. These
guidelines are a tool for setting out the key considerations under each step. The details of each stage
will vary across individual business operations, states/territories and the battery mixes so each user

of the guideline will need to undertake their own due diligence to identify the circumstances specific
to their situation.
If using a third party to undertake any of these services, these guidelines are a tool for assisting you
understand the rules and practices the service provider undertakes.
This guideline does not apply to transport by sea or air.
The information in this guideline is valid at the time of printing. However, frameworks can change at
any time and you should check the relevant legislation and supporting instruments for the latest
information.

2 What are used mixed, portable batteries?
Mixed batteries are loads of loose batteries that contain any combination of the batteries in Table
xx. This is a broader range of batteries than accepted by B-cycle, Australia’s battery stewardship
scheme.
Portable batteries can be thought of as those batteries which are sealed, can hand-carried without
difficulty, designed to be changed by the user of the equipment and is neither used for automotive
or industrial purposes. This would also exclude battery energy storage systems which must meet
electricity safety installation and distribution network connection requirements. Batteries in the Bcycle scheme are capped at a weight of 5kg. However, portable batteries can be larger than 5kg.
Battery (electrode) chemistry is important for determining whether the batteries are considered
dangerous (hazardous) goods. The relevant driver for identifying dangerous goods is the United
Nations classification system which recognises the need for consistency in identification of hazard
criteria and communication tools (such as labelling) to support safe global transport. The United
Nations Economic Commission for Europe (UNECE) administers these classifications and the UN
Model Regulations for transport of dangerous goods.1
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Table xx: Examples of types of portable batteries
BATTERY CHEMISTRY

USEAGE TYPE
EXAMPLES

Household batteries –
Alkaline, Zinc carbon, often cylindrical
& Zinc oxide
AA, AAA, 9V & 6V
lantern batteries. Some
button batteries.

DESCRIPTION
Single use / notrechargeable

Single use / notrechargeable

Mercury oxide cells

Button batteries and
power cell batteries

Nickel Cadmium
(NiCd)

Household, portable
Multiple use /
power tools, torches,
rechargeable
emergency lighting, and
portable electronic
devices batteries. Various
shapes and now less

1

NA
Not considered
dangerous
goods if packed
on their own,
NA
however terminals
must be protected
in accordance with
this guideline.
NA

Further information can be found here https://unece.org/transport/dangerous-goods

UN number*
(Relevant for
transport rules)
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widely used – AA, AAA,
9V, C & D
Consumer electronic
Multiple use /
devices, such as cellular rechargeable
phones, shavers,
BATTERIES
Nickel Metal hydride transceivers, computers,
- Nickel Metal
3496
and other portable
(NiMh)
Hydride
applications. Often
cylindrical. AA, AAA,
9V, C & D
Home alarm systems,
Multiple use /
toys, backup systems,
rechargeable
BATTERIES WET
Small sealed lead
workout equipment,
FILLED WITH ACID 2794
acid batteries
generators. Variety of
Electric Storage
shapes. C, D, & some
medical equipment
Some lighting, medical Single use / notLITHIUM METAL
equipment,
rechargeable
BATTERIES
Lithium metal
3090
& hearing aid batteries.
(including lithium
Button cell batteries
alloy batteries)
Mobile phone batteries, Multiple use /
LITHIUM
laptop batteries,
ION BATTERIES
rechargeable
Lithium ion
modern power tools.
(including lithium 3480
Variety of
ion polymer
shapes. AA & AAA
batteries)
* This relevance of the UN code is discussed in section xxx. In short, it is important as it determines packaging and
transport requirements globally and consequently through the Australian Dangerous Goods Code and relevant
state/territory legislative frameworks (see section xxx).

3 Rules governing packaging, storage and transport – the regulatory
framework
The regulatory framework for the packing, storing and transport of used batteries is complex and
there will often be overlapping responsibilities. Tools can often achieve both environmental and
safety outcomes concurrently. The framework can broadly be thought of as follows: [reference]

2

•

Storage and waste management requirements at a warehouse and/or consolidation site will
predominantly be informed by environmental legislation and regulations. This may require a
company undertaking these activities at a specific premises to apply for a licence or
permission. Any premises based activities may also need to comply with the relevant local
government business activity approvals for that area.

•

Transport is predominantly informed by the Australian Dangerous Goods Code (ADGC) 2 in
conjunction with relevant state or territory law. The purpose of the ADGC is to provide
consistent technical requirements for the land transport of dangerous goods across
Australia. The ADGC follows the United National Recommendations on the Transport of
Dangerous Goods Model Regulations while retaining Australian specific provisions. Each
state and territory implements the updated ADGC and associated updates to their
dangerous goods transport regulations separately. Businesses must comply with their state /
territory specific act and regulations and the ADG Code. A list of the relevant legislation can

Information in this section is taken from the Department of Infrastructure, Transport, Regional Development
and Communications website ‘Australian Dangerous Goods Code’
https://www.infrastructure.gov.au/infrastructure-transport-vehicles/transport-strategy-policy/transportdangerous-goods/australian-dangerous-goods-code

be found at https://www.infrastructure.gov.au/infrastructure-transport-vehicles/transportstrategy-policy/transport-dangerous-goods/legislation-status
•

Packaging may be informed by both environmental and transport requirements as it relates
to preventing harm to the environment, workers and the broader community as well as
underpinning safety.

Occupational health requirements will overlay all these activities.
Some questions for you to consider when examining the regulatory framework which applies to the
storage, transport and packaging of used batteries in each state/territory are:
•
•
•

What substances are you transporting? Is it a hazardous good?
Are there volumes or other quantitative thresholds that apply?
How long will items be stored?

3.1 Australian Dangerous Goods Code additional information
The ADG Code lists provisions applicable to the transport of dangerous goods including:
•
•
•
•
•
•
•
•
•
•
•

classification
packaging and performance testing
use of bulk containers, IBCs, freight containers and unit loads
marking and placarding
vehicle requirements
segregation and stowage
transfer of bulk dangerous goods
documentation
safety equipment
procedures during transport emergencies
the dangerous goods list with UN numbers.

The ADG Code also contains an information guide, a section outlining key changes and a section with
frequently asked questions.
For operational advice in each state/territory, responsibility falls within the following government
organisations:
•
•

•
•

•
•
•

Australian Capital Territory - Dangerous Substances Licensing, WorkSafe ACT
New South Wales
o For premises-based activities such as packaging approvals, labelling and
classification, SafeWork NSW
o For all other matters, NSW Environment Protection Authority
Northern Territory, NT WorkSafe
Queensland
o Rail Transport, Rail Safety Policy Unit, Department of Transport and Main Roads
o Road Transport, Industry and Operator Authorisation Unit, Department of Transport
and Main Roads
South Australia, SafeWork SA
Tasmania, WorkSafe Tasmania
Victoria, Victorian Workcover Authority

•

Western Australia, Resources Safety, Department of Mines, Industry Regulations and Safety

For the most up to date information and further details, including contact email addresses and
phone numbers, visit: https://www.infrastructure.gov.au/infrastructure-transportvehicles/transport-strategy-policy/transport-dangerous-goods/competent%20authorities

4 PACKAGING
Packaging requirements will vary depending on battery type and mix and whether batteries are
damaged. If in doubt about the battery mix and the state of the batteries, then a risk assessment
should inform the optimal approach to selecting containers and packing batteries within those
containers.

4.1 Containers
Container requirements will vary depending on the types of batteries.
The ADGC includes packing instructions specific to different types of batteries.
Packing Instruction P909 applies to transport of lithium metal and ion batteries for disposal or
recycling with the following UN numbers:
•
•
•
•

UN number 3090 (lithium metal batteries)
3091 (lithium metal batteries contained in or packed with equipment)
3480 (lithium ion batteries)
3481 (lithium ion batteries contained in or packed with equipment)

These packing instructions apply for lithium batteries either packed together with or packed without
non-lithium batteries.
Packing instruction P909 specifies acceptable containers for the transport of batteries. Only UN
approved packaging listed in the relevant packing instruction can be used. P909 requires that
packaging be approved to a minimum of packing group II.
The tables below include packaging code, material type and the section of the ADG that specifies
container characteristics, for containers permitted by P909.
Code

Drums

Section

1A2

Steel drum with a removable lid

6.1.4.1

1B2

Aluminium drum with a removable lid

6.1.4.2

1D

Plywood drum

6.1.4.5

1G

Fibre drum

6.1.4.7

1H2

Plastic drum with a removable lid

6.1.4.8

1N2

Metal (other than steel or aluminium) with a
removable lid

6.1.4.3

4A

Steel box (ONLY if insulated or lined)

6.1.4.14

4B

Aluminium box (ONLY if insulated or lined)

6.1.4.14

4D

Plywood box

6.1.4.10

4F

Reconstituted wood box

6.1.4.11

4G

Fibreboard box

6.1.4.12

4N

Metal (other than steel or aluminium) (ONLY
if insulated or lined)

6.1.4.14

4C1

Natural wood

6.1.4.9

4C2

Natural wood with sift-proof walls

6.1.4.9

4H2

Plastic box

6.1.4.13

4.1.1 Identifying approved containers
UN approved containers have particular markings as shown in the images below.
Examples of UN markings

Mark

Meaning of UN marks
United Nations Packaging

1H2

Plastic Drum, removable head

Y

Suitable for packing groups II and III

150

Maximum gross weight in kilograms

S

Designed for solids

19

Year the packaging was manufactured

AUS
12000128

Country of manufacture
Marking required by approving authority

4.1.2 Rules around reusing packaging
The ADGC sets out rules around reusing packaging in section 4.1.1.20 including:
•
•

Plastic packaging cannot be reused if it is more than 5 years old.
Inspecting packaging to:
o Verify age and suitability - All packaging, including drums and lids, must be examined
before re-use to verify age and suitability. If the packaging exhibits signs of interior
or exterior damage or deterioration affecting its ability to withstand performance
testing, it must not be re-used to transport dangerous goods

o
o
o

any irrelevant or incorrect marks and labels have been removed
any packaging that uses a vented cap is fitted with a new closure of original
specification
a new liner has been installed for:
▪ mixed batteries shipped in metal containers
▪ lithium batteries (only in non-metallic containers)

4.1.3 Rules around using metal containers
If using metal packaging you will also need to ensure that they are fitted with an electrically nonconductive lining material (e.g., plastics) of adequate strength for the intended use.

Example of a steel drum with
liner
Source: https://www.cdf1.com/drum-

pail/ultraliner-steel-and-fiber-drum-liner/

4.1.4 Rules around plastic packaging
If using plastic packaging you must ensure the container is no more than 5 years old. To determine
a container’s age, you will need to look at the UN markings stamped on the drum (usually the
bottom). On plastics packaging, the date of manufacture can be expressed in a "clock" diagram (ADG
Section 6.1.3.1(e)).

1H2

4.1.5 Rules around using drums
UN approved drums are required to:
 be used only in their original form without modification
 use drum lids that are:





designed for the specific drum being used
properly fitted and secured
locking rims are properly fastened
liners must only be used once

Examples of
drums

 have an approved venting device to allow gas to escape if there is a build-up of pressure in the
drum but prevents fluid getting into the drum. For more detail on venting see ADG section
4.1.1.8.
Example of venting devices
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4.1.6 Rules around using carboard? boxes
Any box used to transport used batteries must be:
 Properly vented
 Securely closed in accordance with the manufacturer’s instructions
 Only use closures supplied with the packaging
 Liners must be closed and may only be used once

4.2 Packing batteries in containers
The ADGC requires batteries are carried in a secure, safe and controlled manner, including:
 ensuring cells and batteries are designed or packed to prevent short circuits and dangerous
evolution of heat
 protection against short circuits and the dangerous evolution of heat – see section 4.2.2
 Securing cells and batteries within outer packaging to prevent excessive movement during transport - see
section 4.2.2

4.2.1 Packaging standards
Sections 4.1.1 and 4.1.3 of the ADGC include general requirements for packing of dangerous goods
such as loads of mixed batteries that may contain lithium batteries. Packaging is required to meet
specific performance requirements depending on the risks associated with the products being
transported. For batteries, ‘Packing group II’ covers the requirements for ‘substances presenting
medium danger.’
Shipments of mixed batteries must be packaged in good quality packaging that:
 is strong enough to withstand the shocks and loadings normally encountered during
transport
 is constructed and closed to prevent any loss of contents which may be caused under normal
conditions of transport, by vibration, or by changes in temperature, humidity or pressure
 cannot be affected or significantly weakened by those dangerous goods
 does not cause a dangerous effect e.g. catalysing a reaction or reacting with the dangerous
goods,
 does not allow permeation (leakage) that could constitute a danger under normal transport
conditions

 has been tested and approved for the packing group II performance level as outlined in
Section 6.1.4.1 of the ADG (check with the supplier of your container).

4.2.2 Protect against short circuit
Packing instruction 909 provides detail around protecting against short circuits and the consequent
dangerous build up of heat. Protection can cover the:
 battery terminals
 inner packaging to prevent contact between cells and batteries
 use of an electrically non-conductive and non-combustible cushioning material to fill empty
space between the cells or batteries in the packaging.
Cells and batteries must be secured within the outer packaging to prevent excessive movement
during transport (e.g. by using a non-combustible and electrically non-conductive cushioning
material or through use of a tightly closed plastics bag). Examples of this type of material include
sand and vermiculite.

Examples of tape used to individually protect terminals

Example of battery taping in a plastic drum

Example of sand being used to prevent excessive movement, leakage and to protect
terminals

Example of Vermiculite being used to prevent excessive movement, leakage and to protect
terminals

5 STORAGE
Storage of batteries at an existing consolidation site, such as a warehouse, or a sorting facility prior
to further transportation to a battery recycler are generally governed by environmental regulatory
arrangements set by each state or territory. Environmental regulators will work closely with other
government organisations such as Work Safe and fire departments to set the conditions for approval
for the business activities to take place on that site.
Any business activities for a premise will also need to be consistent with local government planning,
zoning and other approval processes.

5.1 State and territory environmental legislation and regulators
This section provides a list of the environmental regulators and key environmental legislation in each
state and territory.
The environmental legislation is as follows:
•
•
•
•
•
•
•
•

Australian Capital Territory (ACT): Environment Protection Act 1997
New South Wales (NSW): Protection of the Environment Operations Act 1997
Northern Territory (NT): Waste Management and Pollution Control Act 1998
Queensland (QLD): Environmental Protection Act 1994
South Australia (SA): Environment Protection Act 1993
Tasmania (TAS): Environmental Management and Pollution Control Act 1994
Victoria (VIC): Environment Protection Act 2018
Western Australia (WA): Environmental Protection Act 1986

The regulatory authorities are as follows:

•
•
•
•
•
•
•
•

Australian Capital Territory: ACT Environment Protection Authority
New South Wales: NSW Environment Protection Authority
Northern Territory: NT Environmental Protection Authority
Queensland: Queensland Department of Environment and Science
South Australia: SA Environment Protection Authority
Tasmania: Environment Protection Authority Tasmania
Victoria: Environment Protection Authority Victoria
Western Australia: Department of Water and Environmental Regulation

5.2 Permission or licence to undertake storage and sorting of batteries
Generally, waste management activities, including sorting and storing of hazardous waste, will
require an environmental approval. The type of approval will be specific to the business activities on
the site, the materials being managed and any associated activities at that site. An approval can be
called a variety of names, such as a licence, permission or registration.
Information on approvals and specific waste management approval processes and conditions of
approval plus any other requirements will be found on your state or territory’s environmental
agency website. Depending on the complexity of the business activities on a site, conditions of
approval may be specific to that site and developed by the regulatory agency as part of the process
for reviewing a licence application and granting that licence.
Factors to consider in undertaking storage and sorting of batteries include:
•
•
•
•

Preparing a risk management plan
Development of emergency and incident management procedures
The availability of government guidelines and supporting materials to assist businesses
and/or set the minimum standards for management of environmental and safety risks
Other?

5.3 Supporting materials to assist business
Government organisation publish a range of supporting materials to assist businesses, including
guidelines and holding information sessions. Some examples of interest to the battery recycling
industry are:
•
•
•
•

Queensland - Guideline – Prevention of fires in waste stockpiles, December 20203
Victoria - Management and storage of combustible recyclable and waste materials - indoor
storage guideline, April 20204
Victoria –Dangerous Goods Storage and Handling: New Regulations Explained, October 2021
[insert link when available]
Other

6 TRANSPORT
The rules around managing transport of dangerous goods are prescriptive and detailed.
3

https://environment.des.qld.gov.au/__data/assets/pdf_file/0024/222954/cm-gl-waste-stockpile-fireexternal.pdf
4

https://search.cfa.vic.gov.au/mycfa/appsearch_ui_public/?q=CFA%20Publication%20%E2%80%93%20Manage
ment%20and%20storage%20of%20combustible%20recyclable%20and%20waste%20materials%20%E2%80%9
3%20indoor%20storage%20guideline&size=n_20_n

6.1.1 Secure pallets and strapping
It is acceptable to ship a number of drums on a pallet in good condition and rated to support the
weight of the load. Securing the drums must be undertaken as follows:
•

Strapped together and then strapped to the pallet

•

Strapping must be appropriate to the load/weight and preferably non-conductive e.g.
plastic, high strength polypropylene, polyester or nylon plastic

•

Preferred strapping is 19mm wide with a combined break strength of 1500 kg

•

Strapping must be tight enough to prevent battery movement in transit

•

Steel strapping is not acceptable, due to the potential risk of fire from short-circuits

•

All pallet loads must have at least 2 cross straps tying the load to the pallet.

Example of pallet of batteries with 2 cross straps

6.2 Shipments must be labelled
ADG Special Provision 377 and Section 5.2 requires that all containers must be marked and labelled
with:

 UN Number and proper shipping name, for example UN 3480 Lithium ion batteries
 name and address of the Australian consignor of the batteries, or their agent
 Dangerous Goods Class label(s) (diamond) representative of the class(es) in the packaging
Class 8: Corrosive Substances (batteries other than lithium)
Class 9: Miscellaneous dangerous substances and articles, including environmentally hazardous
substances (Batteries containing lithium)

 When transporting for recycling or disposal the labels must also state either:
“LITHIUM BATTERIES FOR DISPOSAL” or

“LITHIUM BATTERIES FOR RECYCLING”.

Labels must comply with sizing requirements depending on the size of the container. In most
cases this will be a minimum of 100 mm by 100 mm.
It is recommended you work with your packing supplier or recycler to ensure the correct size is
used.

6.3 Placarding
If the aggregate quantity of dangerous goods on the vehicle exceeds placarding thresholds,
additional controls are required.
The vehicle will be a placard load if:
•

•

the total aggregate quantity of the dangerous goods on the vehicle is 1000 kgs / litres or
greater, unless the vehicle is also carrying dangerous goods of Division 2.1 (other than
Aerosols) or Division 2.3 or packing group I of any Class or Division; or
it is carrying dangerous goods of Division 2.1 (other than Aerosols) or Division 2.3 or packing
group I of any Class or Division it will be a placard load if the total quantity of dangerous
goods on the vehicle is 250 kgs / litres, or greater.

Additional requirements for placard loads include:
 Vehicle placarding
 Emergency procedure information
 Personal protective equipment (see table 12.2)
 Additional portable fire extinguishers if required (see table 12.1)
Placarded vehicles cannot travel through tunnels.

6.4 Approvals and documentation
Movement of batteries must be undertaken with appropriate regulatory approval and
documentation. Batteries are subject to hazardous waste legal requirements which, depending on
the jurisdiction, requires the supplier to:
 obtain an approved Consignment Authorisation issued by the destination state Environment
Protection Authority prior to transportation.
 ensure that Waste Transport Certificates accompany the battery load in transit and be
presented at the receiving facility upon delivery.
A national hazardous waste tracking system is under development although no timeframe has been
agreed for its introduction. ABRI supports the development of a national hazardous waste tracking
system to support improved data collection, increased transparency of waste movements and
improved efficiency for business operations.

6.4.1 Documentation
Transport of dangerous goods requires a dangerous goods transport document. The consignor
must provide the dangerous goods transport document to the driver and ensure that it includes:
 Description of the dangerous goods e.g. UN Number, proper shipping name, class(es) and
packing group,

 Container type and number of containers e.g. Carton x2
 Aggregate quantity - If the aggregate quantity is not known for each UN Number in the
container, a single aggregate number for the total should be provided.

7 Damaged batteries
Damaged and leaking batteries present a higher risk during transport. Professional advice should be
sought in this case. ADG Packing Instructions P908 and P911 specifically address the requirements
for damaged or leaking batteries.
P908 requires that packaging conform to the packing group II performance level (substances
presenting medium danger) and be of the following types.
Drums

1A2, 1B2, 1N2, 1H2, 1D, 1G

Boxes

4A, 4B, 4N, 4C1, 4C2, 4D, 4F, 4G, 4H1, 4H2

Jerricans

3A2, 3B2, 3H2

For damaged and leaking batteries, P908 requires that:
1. Each damaged or defective cell or battery or equipment containing them must be individually
packed in inner packaging and placed inside an outer packaging. The inner packaging or outer
packaging must be leak-proof to prevent the potential release of electrolyte.
2. Each inner packaging must be surrounded by sufficient non-combustible and electrically nonconductive thermal insulation material to protect against a dangerous evolution of heat.
3. Sealed packaging must be fitted with a venting device when appropriate.
4. Appropriate measures must be taken to minimize the effects of vibrations and shocks, prevent
movement of the cells or batteries within the package that may lead to further damage and a
dangerous condition during transport. Cushioning material that is non-combustible and
electrically non-conductive may also be used to meet this requirement.
5. Non combustibility must be assessed according to a standard recognized in the country where
the packaging is designed or manufactured.
In addition, for leaking cells or batteries, sufficient inert absorbent material must be added to the
inner or outer packaging to absorb any release of electrolyte.

8 TRANSPORT BY AIR AND SEA
Used mixed batteries are not permitted to be transported by air due to the possible presence of
lithium batteries. It must be assumed that used batteries collected for recycling will include some
lithium batteries.
Any sea freight must also comply with international DG conventions, which vary from these
instructions. More information is available at the Australian Maritime Safety Authority
(www.amsa.gov.au) and the International Maritime Dangerous Goods (IMDG) Code.

