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goods stored outside of a chemical storage cabinet.
Dedicated areas should be provided for measuring out chemicals.

See the HS625: Generic Controls for the Storage of Dangerous Goods.

A number of checklists have been provided in section 1.16 to assist in managing storage of chemicals and
dangerous goods. These checklists are provided as tools to assist local areas managing their chemicals and
provided as examples of tools that can be used (these forms aren't mandatory).

4.1. Storage on shelves

In general, hazardous chemicals should be stored in chemical storage cabinets or laboratory cupboards.
Where chemicals are kept on shelves or racks, they are subject to the following restrictions:

l
l
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Shelving must be compatible with the goods stored.

Shelving systems must be designed to hold the maximum holding capacity of the chemical
containers.

Incompatible chemicals should not be stored together on shelves. Keep a distance of 3m between
them. The space between can be used to store non-hazardous substances.

To assist housekeeping, chemical packages should not be kept on the floor.

Solid chemicals should preferably be stored on upper shelves above liquid chemicals;

Secondary containment* is essential for large containers (e.g., the 20 litre waste cubes). It also
makes sense to bund any container of 2.5L and above capacity. As a priority all dangerous goods of
this size should be bunded.

Shelves should have raised edges to reduce the likelihood of dislodging.
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1 Keep volumes to a minimum.

f Gas monitoring may be required for toxic and flammable gases (determined by assessment of
risks).

1 Similarly, Oxygen monitoring may be necessary for Asphyxiant gases particularly cryogens.

Ref: AS4332: The Storage and Handling of Gases

5. Storage of Cryogen Vessels
Excerpt from AS:1894:

Internal siting shall only be considered after exhaustive investigation has shown that there is no suitable
outdoor location. If this is the case, the vessel shall be placed on a level floor, preferably above ground level,
as far away from normal work locations as is practicable.

Areas where cryogenic or refrigerated liquids are stored/used shall be ventilated to prevent the accumulation
of gas or vapour which could evaporate from the liquid. The vessel's location shall be adequately ventilated
so as to disperse the gas or vapour evaporating from any liquid spill without reducing the oxygen content of
the surrounding air below 18%. This shall be provided by one of the following:

1. Siting the vessel against an external wall and incorporating into that wall a wire mesh, lattice or
louvred opening equivalent in size to the width of the vessel being installed, and of a height from
floor level to the vessel fill point. The opening shall not incorporate any means of being sealed, nor
allow discharge to areas of public congregation or into any basements, pits or trenches.

2. Providing natural cross-ventilation by means of permanent openings of not less than 10m? inlet and
10m? outlet per 1000m? of vessel full gas volume, in close proximity to the vessel.

3. Providing continuous forced exhaust ventilation of a capacity not less than 10m3/min per 1000m? of
vessel full gas volume [See AS 1668.2 for requirements for mechanical ventilation]
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the minor storage quantity for flammable liquids to 10 Litres per 50m?.

Basic Precautions for Storage of Class 3 Flammable Liquids

l
l
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Keep the storage away from heating or ignition source, e.g., a hotplate, other heating appliances,
pumps, stirrer motors, light switches, welders, or similar ignition sources.

Keep containers closed when not in use. Decant in a well-ventilated area, and away from any
potential source of ignition. Decanting and pouring of small quantities of flammable liquids can
generate a static spark of sufficient energy to ignite a flammable vapour-air mixture. Earthing
(bonding) may be required when decanting 20L or more.

Keep the storage in such a way that it does not impede emergency egress.

Keep the area where flammable liquids are stored or decanted free from combustible matter.
Keep flammable liquids separate from other dangerous goods classes particularly Oxidisers (i.e.
Class b).

Where refrigerated storage for flammable liquids is required, do not use domestic refrigerators.
[Options include intrinsically safe refrigerators or domestic refrigerators that have been made
electrically safe by a licensed electrician].

Outdoor Storage of Class 3 Flammable Liquids

Spill containment systems are required to prevent the spill from contaminating surrounding soil or from
entering any drainage system other than one intended specifically for its drainage and collection.

Flammable Liquid Cabinets
See AS: 1940: Section 4.9.

Storage of flammable liquids above Minor Quantities requires the installation of a dangerous goods
cabinet. The requirements for the cabinet include:

l
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Maximum capacity. No cabinet shall exceed a capacity of 850 litres. Any cabinet greater than 250
litre capacity can only be located on a floor having direct access to the street. The aggregate
capacity of cabinets shall not exceed 850 litres per 250m? on ground level or 250 litres per 250m?
on other floors.

Cabinet separation. Each aggregate quantity shall be separated by at least 10m.

Cabinet construction. The cabinet must be fire resistant.

Cabinet marking. Each individual cabinet shall be marked with the maximum capacity to be kept in
the cabinet, a Class 3 dangerous goods label of at least 100mm nominal size, and a NO SMOKING,
NO IGNITION SOURCES warning sign in lettering of at least 50mm height.

Ventilation. Some cabinets may require venting. Seek expert advice.

Free escape. A cabinet shall be located in relation to exits and stairways such that in the event of fire
the escape of persons will not be jeopardised.

Ignition sources. A cabinet (which is not vented) shall be kept at least 3m away measured laterally
from any ignition source, such as a power point, electrical equipment or light switch. Ignition sources
should be excluded within 1m above any opening or vent from the cabinet (including the door).

o0 Variation on the proximity to ignition sources of cabinets may be made after a
documented hazard zone assessment is made by a dangerous goods consultant or via
UNSW Health, Safety and Environment Coordinators. HSE Coordinators shall use the
process in Appendix 4.

o If there is a hazard zone assessment allowing a variation in proximity to ignition sources,
then you must document how you will manage the risk of ignition of vapours within the
hazard zone before opening the cabinet. For example, before each time you open the
cabinet you must turn off switches, unplug items, extinguish flames, or allow equipment
to cool if they are within the 3m lateral hazard zone.

Under Bench Flammable Liquid Cabinets (FLC)
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Minor storage and Flammable Liquids Cabinets

Where a laboratory space has been assessed to contain less than minor storage quantities of flammable
liquids, in accordance with AS1940 and/or thi
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Many substances belonging to Class 5.1 and 5.2 are highly reactive, unstable and unpredictable. For this
reason, keep Class 5 substances away from combustible material or any other incompatible substance
where there is any risk of interaction, e.g., ammonium nitrate shall not be kept next to petrol or diesel oil;
hydrogen peroxide shall not be kept next to sodium hydroxide.

Storage in Cabinets for Oxidising Agents

Class 5.1 and 5.2 dangerous goods shall be kept in a chemical storage cabinet, suitable refrigerated storage
or a laboratory cupboard dedicated to their storage. Where these goods are stored on open shelves, they
shall be segregated from Classes 3, 4.1, 4.2, 4.3,5.2, 6.1 and 8 dangerous goods.

Cabinets for the storage of Oxidizing agents must not be used for the storage of other classes of
substances. Where more than one Oxidizing agent is kept in a cabinet, check that the Oxidizing agents are
compatible. The capacity of any chemical storage cabinet used in a laboratory to store chemicals of Classes
5.1 or 5.2 shall not exceed 50L (ref: AS:2243.10). Section 1.14 contains more information on placarding
requirements.

9. Toxic Substances
The minor storage quantities given in AS4452: The Storage and Handling of Toxic Substances are as follows:

Maximum Quantity, KgorlL

PGI PG PGl
10 100 1000

However, this is considered excessive for laboratories having other types of dangerous goods present and so
the more conservative quantities given in AS:2243.10 [Safety in Laboratories Chemical Storage] should be

used i.e.
Maximum Quantity,

Once these quantities are exceeded then an Australian Standard approved cabinet is required. Cabinets
designated for the storage of containers of toxic substances shall not be used for the storage of goods that
are incompatible, or that react dangerously.

Note from AS: 4452

! The maximum quantity of toxic substances kept in a single cabinet shall not exceed 250Kg/L,
' Not more than 50Kg/L shall be of Packing Group Il and
. Not more than 25Kg/L shall be of Packing Group I.

Where mechanical ventilation of the cabinet is required, the following specifications apply:

1 The design of any vent opening in the cabinet wall shall not compromise the structural strength of
the cabinet.

f The extraction system shall be sufficient to ensure that the ambient concentration of any toxic
substance within the breathing zone of any person using the cabinet is maintained as low as
practicable.

f Where a cabinet incorporates provisions for connection to an external venting system—

o0 the vent opening shall be provided with a means for permanent closure when venting is
not required; and
o the information supplied with the cabinet shall include instructions on the installation

and operation of the vent system; and
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o0 the cabinet vent design shall be such as to ensure that surrounding work areas are not
contaminated by emissions.
NOTE: Ventilation provisions should be designed by an appropriately qualified engineer.

Approximately 30 percent of toxic substances also have a subsidiary risk of another class. Toxic substances
can have subsidiary risks of Class 3, 4, 5 or 8, and dangerous goods of Classes 1, 3, 4, 5, and 8 can have a
subsidiary risk of Class 6.1. A limited number have multiple subsidiary risks. When storing goods having
subsidiary risks the hazards of these other classes should also be taken into account.

Note: If dangerous goods have both primary and subsidiary risks then store in accordance with primary risk
and take into account the subsidiary risk. For example, Acetic acid (glacial) has a primary risk as corrosive
and a subsidiary risk as flammable. It should be stored in with corrosives. However, in this case you also
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testing must be conducted. Corrosion risks are greatly reduced if the pH is in a more neutral range (e.g.
between 5 and 9). As a general guideline a ph reading of less than 2 and greater than 11.5 requires the full
precautions.

11. General Provisions relating to all Dangerous Goods
a. What to consider during the Design Phase:

A dangerous goods consultant should be employed for; any planned extensive laboratory refurbishment;
prior to any construction; and for the storage of dangerous goods exceeding minor quantities.

Any changes in storage locations that are listed on the annual notification to SafeWork NSW (and thus
included in the dangerous goods manifest for the building) must be notified to UNSW Health & Safety, who
perform this notification.

b. Summary of storage requirements for all dangerous goods

Consider the variety of substances you are storing. Chemicals should be assigned to one or more of the
following categories:

f  Unstable chemicals—unstable at or below ambient temperature requiring storage in a cold store;

1 Spontaneously combustible or pyrophoric chemicals—such as metal alkyls and sodium dithionite,
including Class 4.2 dangerous goods.

Chemicals that react with water—such as Class 4.3 dangerous goods.

Organic peroxides —including dangerous goods of Class 5.2.

Other oxidizing chemicals—including dangerous goods of Class 5.1.

Toxic and special poisons—including dangerous goods of Class 6.1.

Corrosive chemicals—including Class 8 dangerous goods.

Flammable and combustible solids and liquids—Class 3 and Class 4.1 dangerous goods may fall into
this category.

= —a —a —_a _—_a _a

*Also known as bunding, secondary containment is where a secondary container is used to receive the
contents of the first if the first one breaks. (e.g., Placing a bottle in a tray made from materials resistant to
the chemicals being handled and large enough to receive the contents).

c. Overall

1 Keep stocks to a minimum

Make sure the area is well ventilated. Install gas monitoring in accordance with risk.

Keep package sizes small and bund the larger containers.

Maintain segregation as far as possible (in accordance with compatibility).

Ensure emergency facilities are adequate and communicated.

Use Australian standard approved cabinets where possible unless quantities are very small.

Keep a record of the dangerous goods quantities up to date and include on the building manifest if
required.

12. Do you have Placard Quantities?

= —a —a —_a _—_a _a

Some examples from Schedule 11 of the WHS Regulation

Page 10 HS404 ~ Dangerous Goods Storage Guideline
Version 3, Approved 8t August 2022

UNSW

SYDNEY




Hazard Class Hazard Category Quantity

Skin Corrosion Hazard Category 1A 50
Hazard Category 1B 250
Hazard Category 1C 1000

Mixed hazard categories in any of

the above classes where the

hazard category limit is not 1000L/ Kg

exceeded

For full list and more information, refer to HS333 Placard. Manifest and Notification Procedure for Schedule

11 Chemicals

APPENDIX 1 — INDICATION OF COMPATIBILITY BASED ON CLASS

This Appendix may be used for guidance as to compatibility between the different classes of dangerous
goods (DGs), in the absence of more detailed compatibility information about specific products, which is

available from SDSs.

Ref: WorkCover Code of Practice: The Storage and Handling of Dangerous Goods.

3 Flammable Liquid

Page 11 HS404 ~ Dangerous Goods Storage Guideline
Version 3, Approved 8t August 2022

2.1 Flammable Gas A C B B D B D D C B B
2.2 Non-flammable Non-toxic Gas E A B E E E E B E B B B
2.3 Toxic Gas C A C C C C C C B B B
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Letters A—G have the following meaning:
A. Most dangerous goods of the same Class have similar primary hazards and are usually considered
to be compatible.
B. With a few exceptions which should be indicated on SDS, goods of these two classes are usually
non-reactive with each other. However, in an emergen
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Chlorates
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containers are opened for the transfer of their contents.
f The transfer of dangerous goods from the store to the point of use shall
be carried out in a manner that minimises the possibility of spillage.
f Suitable containers may be available from the Sciences store.
Storage & f Any materials that are incompatible, or might react dangerously if mixed,
shall be segregated so that the possibility of reaction is minimised.

Segregation

Spills I All spills and leaks from containers shall be attended to promptly. Spilled
or leaked material shall not be returned to its original container.

f Every endeavour shall be made to prevent leaks or spills, and to control
them if they do occur; clean-up action shall be initiated immediately.
Leaked or spilled materials shall be kept segregated from other waste and
disposed of properly.

f NOTE: Entry into the affected area should always be under supervision. For
dealing with spills, the following are essential:

+ Clean-up materials and equipment
— An adequate supply of water (if the dangerous goods are compatible

with water).
— Appropriate personal protective clothing equipment shall be used.
All Dangerous f Cabinets shall be located not less than 3 m from any source of heat that
Goods could affect the cabinet or its contents.
) 1 Where cabinets are installed in a building —
Cabinets > irrespective of the occupancy of the building, not more than one

cabinet shall be installed in each 100m? of building area, and the
separation distance between any two cabinets shall be not less than
3m;

— the cabinets shall be so located in relation to exits and stairways that
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Appendix A: Version control

Version
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