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EMERGENCIES AT THE LUCAS HEIGHTS

RESEARCH LABORATORIES

RAISING ALARMS
At the Lucas Heights Research Laboratories there is an Emergency Alarm Centre which is manned I
continuously by an Emergency Alarm Monitor. If at any time you or anyone else needs help because ofl
injury, sudden illness, fire, property damage or plant malfunction, the Emergency Alarm Monitor will I
quickly get the right assistance for you.

All you need do is; press one of the special alarm buttons or telephone Extension 888 and tell the
Monitor vjhat the trouble is. As well as telling the Monitor what the trouble is, tell where it is (the
building or room num'uer, for instance), give your name and which telephone extension number to
use to ring you back.

EMERGENCY ACTIONS
In an emergency, public address announcements will tell you what to do. All instructions must be
obeyed. Some basic planned emergency actions are shown on Emergency Instructions Notices.

EMERGENCY INSTRUCTIONS NOTICES
Notices giving instructions concerning planned actions to be carried out by all persons in a building,
when there is a fire alarm in the building or a site emergency alarm, are displayed at the main entrances
to each building on site. The basic instructions are shown below.

FIRE
• TELEPHONE EXTN 888, REPORT THE FIRE AND RAISE AN ALARM IN THE BUILDING.

• USE FIRE EXTINGUISHERS IF YOU CAN DO SO SAFELY.

• CLOSE WINDOWS AND DOORS.

• EVACUATE THE BUILDING USING THE CLOSEST EXIT.

• MUSTER OUTSIDE THE BUILDING OPPOSITE THE MAIN ENTRANCE AND REPORT TO
THE BUILDING WARDEN.

• IF ELSEWHERE ON SITE RETURN TO YOUR MUSTER POINT.

SITE EMERGENCIES
• CLOSE ALL WINDOWS AND DOORS IN YOUR BUILDING.

• SWITCH OFF LOCAL EXTRACTION FANS, AIR CONDITIONERS, HEATERS. MAKE
EQUIPMENT ETC. SAFE.

• MUSTER AT POINT B SHOWN ON THE BUILDING PLAN DISPLAYED AT THE MAIN
ENTRANCE. REPORT TO THE BUILDING WARDEN.

• IF YOU ARE OUTSIDE, GO INTO THE NEAREST BUILDING AND REPORT TO THE
BUILDING WARDEN.





FOREWORD

Nuclear research establishments have an excellent health and safety record throughout the world,
despite the fact that significant quantities of potentially hazardous materials are involved in the activities
of these establishments. The Lucas Heights Research Laboratories (LHRL) which are occupied jointly
by the Australian Nuclear Science and Technology Organisation (ANSTO) and the Commonwealth
Scientific Industrial and Research Organisation (CSIRO) are no exception. This record has been
achieved by maintaining a constant awareness of the potential hazards and by insistence on the
adoption of adequate safety measures.

The activities of the LHRL are diverse and often of a non-repetitive kind, so it is not always possible to
specify every precaution which may be necessary for the safety of experiments, operations and other
projects until the full nature of the work is known.

The purpose of the Safety Handbook is to outline simply the fundamental procedures and safety
precautions which provide an appropriate framework for safe working with any potential hazards. Firm
procedures must be implemented whereby all new types of work are scrutinised in advance so that the
appropriate detailed safety measures may be specified. This process must be a continuous one,
involving constant vigilance by all concerned. This handbook specifies the organisation for safety at
the LHRL and the responsibilities of individuals and committees. It also defines the procedures for the
scrutiny and review of all operations and ths resultant setting of safety rules for them.

It is essential to note that, although ANSTO has an Occupational Health and Safety Program which
plays an active part in ensuring that all work is conducted in a safe manner, the primary responsibility
for safety rests with line management and the officer immediately responsible for the work. Each
employee has a responsibility to observe all safety rules and procedures.

ANSTO regards the safety of its operations as vital and this Safety Handbook, in addition to other
health and safety documents, is to be regarded as an official instruction to all staff and other persons
working at the LHRL.

D J COOK
Executive Director
ANSTO



OCCUPATIONAL HEALTH AND SAFETY POLICY

ANSTO's commitment to the occupational health and safety of its staff, and for the safety of the
genert,' public is unequivocal and this obligation is included in the Corporate Plan. In observance of
these commitments ANSTO has established the following Occupational Health and Safety Policy.

1. The Executive Director is responsible for the safety of all work carried out by the staff of
ANSTO. He is empowered to enforce such actions as he considers necessary to protect the
occupational health and safety of all employees and the safety of the general public, the
environment and ANSTO premises and plant.

2. Each employee and visitors and contractors working on ANSTO's behalf are responsible for
observing all safety rules and procedures. These will be issued as safety directives, procedural
manuals and information circulars.

3. Line management at every level of the organisation is responsible for ensuring that operations
are undertaken in accordance with authorised procedures, and that staff are appropriately
trained in these operations and are made aware of occupational health and safety aspects.

4. The occupational health and safety aspects of all operations, plant and apparatus, including
building construction and modifications, capable of affecting the health and safety of staff and
public shall be subject to safety assessment whilst being planned and shall be monitored
throughout the duration of their operation.

5. The exposure of persons working at the Lucas Heights Research Laboratories to chemical and
physical agents will be controlled and monitored so such exposure will be kept within safe
levels as established by legislation, codes of practice and other international and national
practice.

6. All staff employed at the Lucas Heights Research Laboratories are to be encouraged to
participate in occupational health and safety matters. To this end Workplace Safety
Committees have been established with a reporting and reviewing arrangement with tne Peak
Council through a Central Safety Coordinating Committee.
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1. GENERAL SAFETY

The health and safety record of ANSTO is a very
good one, brought about by a constant awareness
of any hazards there may be to its employees and
the public, and by having an active accident
prevention program.

Accidents are unplanned happenings which
may lead to injuries, but they don't just happen -
they are always caused by some unexpected
events or conditions.

Each of us has a responsibility, as the policy
statement on page 5 of this handbook says, to
prevent accidents. Learn to recognise hazards
and, if you see any In your job or find ways to avoid
them, warn others and either tell your supervisor,
or contact Occupational Health and Safety staff.

Occupational Health and Safety staff and your
supervisor should tell you about safe working
practices and the best ways for dealing with
hazards, particularly if you are inexperienced. But
never hesitate to seek expert advice. The Site
Medical Officer can be consulted about any

work-related health problems.

To give advice on safety and health matters,
Occupational Health and Safety officers must be
allowed into all areas and given the information they
need about the work being done there.

An Occupational Health and Safety officer who
considers that the work or operation is not being
done safely, can direct that it be stopped or that
certain proce lures should be followed. Only in
special cases ̂ an the senior line management of
the area override these directions. Any new work
likely to be hazardous must be examined and given
safety approval before it starts. How to get safety
approvals, work permits and the use of accident
reports are described in Chapter 14.

This handbook describes many of the hazards
that may arise at work and will show you how to
avoid accidents. This information is the result of
years of experience gained by health and safety
workers, so read and reread it.

OUR HEALTH
AND

FETY
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The basic safety principles to use when
deciding how to control hazards are:

1. Remove and neutralise the hazard.

2. Guard the hazard if it cannot be completely
removed.

3. Guard the worker with personal protective
clothing and equipment only if the actions
1 and 2 are Insufficient.

4. Have a simple plan to cope with accidents.

Removing hazards from the workplace is the best
way to make you and others safe.

Your work area must be kept clean and tidy to
be safe to work in. Have a place for everything and
keep everything in its place. This is called good
housekeeping. Some rules of good housekeeping
are:

• Keep the passageways and doorways clear of
obstructions - you and others may need to get
out of the building quickly in an emergency.

• Put things in a safe position (especially if it is
up high) and, if you see anything in an
obviously unsafe place, remove or report it.

• Pick up anything lying on the ground or floor
that should not be there (provided that it's safe
for you to pick up) even if you did not drop it -
someone could trip over it. Similarly, report
slippery surfaces or worn floor coverings.

• Clear up immediately materials spilled on
benches or floors. Liquids spilled on the floor,
particularly oils, can cause falls - they may also
be flammable.

• Use the proper receptacles provided for
different kinds of waste - put radioactive waste
into active waste bins; hypodermic needles,
broken glass, used scalpel blades into
correctly labelled containers, and so on.

• Do not put rags or tissues soaked v/ith
solvents, oils or paint into wastepaper baskets
or with other flammable materials.

The Waste Management Section will help and
advise you about the disposal of wastes of all kinds.

Ventilation devices such as fans, extractor
hoods and ducts are used to remove hazards that

could become airborne and then breathed in. A
thin strip of tissue paper can be used as a streamer
to tell whether a ventilation device is working or not.
If you doubt that it is working properly, seek advice
from Occupational Health and Safety staff.

You cannot work properly if there is not enough
light on your task. Gloom, glare and troublesome
reflections can cause discomfort to the eyes and
cause hazards. When you go into a gloomy area
from a brightly lit one or vice versa, your eyes take
a while to adjust to the changed lighting conditions
and until they do, you can be hurt by unseen
objects. Glare can be caused by lamps or bright
surfaces in line with the eyes. Do not work in poor
lighting.

Guarding hazards is the next best way to ensure
safety, and safety measures are usually built into
plant and equipment during design and
construction.

Never work with a machine without its guards
in place and never remove them without special
permission; report faulty or damaged guards.

Some plant and equipment have built-in
interlock systems to prevent hazards from
becoming exposed, so follow the directions
attached to these systems.

Barriers, signs and warning notices are often
used to guard a temporary hazard such as an
excavation. Temporary concrete block or lead
brick walls may be used to shield sources of
ionising radiation.

Guarding the worker with personal protective
clothing and equipment is a further line of defence.

Clothing to protect your body and personal
clothing from contamination is provided for use in
many areas. The amount and types of protective
clothing vary according to the work being done in
the area. Where protective clothing is provided,
you must use it and keep it in good condition; there
is a laundry service for some kinds of clothing.

Loose clothing, ties, open coats, flapping cuffs,
bows and scarves are dangerous if worn near
machinery; even an innocent-looking, smooth
drive-shaft can drag you into a machine without
tearing the cloth. Cuffless trousers are best,
because cuffs may cause you to trip or they may
catch sparks or harmful substances.



Long hair can be seized in machinery and by
smooth drive-shafts and torn out by the roots. If
you have long hair, keep it suitably covered when
near machinery.

Finger rings, bracelets, necklaces and other
dangling jewellery can also be dangerous near
machinery; and do not overlook machinery that is
commonplace in the office today - copiers, electric
typewriters and so on.

Wear suitable footwear and keep it in good
repair. Stout soles protectagainstinjuryfromsharp
pieces of metal. Good uppers protect against
burning from hot turnings, drops of molten metal,
etc. Safety shoes and boots have reinforced
toecaps to protect against heavy failing objects.
Wearing thongs in the workplace is forbidden.

Protective devices such as face shields, safety
helmets, safety spectacles, safety shoes, gloves,
respirators, breathing apparatus and so on are
provided for your protection. You must use them
even if they cause a little inconvenience -
inconvenience is betterthan injury. Chapter 13 tells
you more about personal protection.

Accident plans help to control the effects of
accidents. The site emergency organisation has
prepared plans to cover accidents involving fires,
radioactive or chemical contamination and other
hazards at the LHRL Make sure that you know
what to do if an accident occurs at your workplace
or elsewhere on site (see inside front cover). Your
Building Warden and Area Supervisor will give you
the details of the accident plans for your area.

ALWAYS

Turn off electricity, gases, water etc. after use.
(If apparatus must be run continuously, be sure
the 'silent hours' staff know what to do about
it; give the particulars to the Emergency Alarm
Monitor on extension 3333, before 5 p.m.)

Notify the 'silent hours' staff (through the
Emergency Alarm Monitor at the LHRL) if you
are going to work alone during 'silent hours'.

Ensure that containers of materials that may
be injurious to health are clearly and
adequately labelled. Renew labels before they
become illegible.

Observe and obey Hazard Warning Notice
Boards and other warning signs, danger tags
and other indicators that are used to tell you
of the hazards or special precautions to be
taken in various areas.

Remember, YOU ARE RESPONSIBLE FOR
PUTTING HEALTH ANC SAFETY ADVICE
INTO PRACTICE, so plan for safety before
starting the job.

NEVER

Strain yourself or work in poor lighting.

Work with inadequate ventilation, nor do
dangerous work in an isolated place unless
someone else is within calling distance.
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2. FIRE AND EXPLOSION

Fire is an ever-present hazard to life and
property. Small fires can develop rapidly into large
ones. Besides burns to the body, fires can cause
death by suffocation or poisoning from the smoke
and toxic fumes given off by burning plastics and
other materials.

Flammable material is anything that can catch
fire easily and burn quickly, such as paper or petrol
vapour.

Where there is a risk of fire, there may be risk of
explosion. For example, there can be an explosion
as well as fire if flammable liquid or gas is ignited
in a closed space.

The Fire Safety Officer must always be
consulted about fire prevention and fire protection.
He will also arrange for standby fire safety services
when the job to be done can possibly start a fire.

Fires need three ingredients - fuel, heat
oxygen (from air); there can be no fire without these
three ingredients and if you removeany one of them ̂
a fire goes out.

The most common cause of fire spread in
buildings is convection (the movement of hot air
currents above a fire) where hot gases rise to ignite
ceilings, stairwells, lift shafts and servicing ducts.
Fire doors are designed to delay the movement of
these hot gases from one part of a building to
another part. So ensure that doors signposted as
'Fire Doors' are kept closed.

The most common kinds of fires and their most
usual causes are explained below.

Fires involving solid materials such as wood,
paper, cloth and plastics are called Class A fires.
They are commonly caused by a lighted match or
a burning cigarette carelessly thrown onto a pile of
papers, rubbish or other flammable materials.
Allowing a pile of oily rags or clothing to accumulate
in lockers or bins can cause internal heat to build
up, leading to spontaneous fires.

Dusts burn more easily than the solids they
come from. A cloud of dust can explode violently
if ignited by a spark or flame. There may be a chain
of explosions if the first one whips more dust into
the air.

Fires involving flammable liquids such as petrol,
oil and paint are called Class B fires. Many

flammable liquids give off gases or vapours, which
tend to flow downward causing a 'pool' of vapour
to form. The vapour pool can be ignited or
exploded by sparks or flames as far away as
10 metres from the liquid fuel.

Flammable liquids have a minimum
temperature, called the FLASH POINT, at and
above which a spark or flame can set off a violent
explosion (see page 32).

Fires involving flammable gases are called Class
C fires. The most effective means of extinguishing
this type of fire is to stop the flow of gas. This is
usually achieved by shutting the isolating valve. If
this cannot be done the cylinder or tank should be
cooled from a safe distance and the area evacuated
until expert advice can be obtained.

Fires involving metals such as magnesium,
uranium and zirconium are called Class D fires.
Powders or fine swarf from the machining of such
metals can ignite when exposed to oxygen. Metal
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powders can also be explosive, so special storage
and handling methods such as glove boxes with
inert gas atmospheres, must be used.

Fires involving live electrical equipment such as
switchboards, heaters, electronic devices and
wiring are called Class E fires. They are usually
caused by connecting too many appliances to a
single power outlet, or using appliances with
defective plugs, leads or switches. These fires are
very dangerous as the electrical current may be
conducted from the power supply through the
body (for example, by a jet of water) hence the risk
of shock or electrocution is added.

Prevention of fire and explosions is a matter of
preventing fuel, heat and oxygen coming together:

• Remove unwanted fuel of any kind such as
paper, rubbish or surplus materials.

• Store and handle flammable materials
carefully.

• Eliminate unnecessary sources of heat. For
example, turn off and unplug electrical
appliances when not in use.

• Plan carefully any work that has a fire or
explosion risk. For example, could non
flammable substitutes be used or should a
suitable fire extinguisher be placed within easy
reach?

If you see a fire you should raise the alarm - DIAL
888 and fight the fire with the correct type of
extinguisher or hose reel, keeping yourself safely
between the fire and an exit route. Which action
you take first depends on the size of the fire and
whether or not you are alone. If more than one
person is present when the fire is discovered, one
can give the alarm and direct the fire crew to the
fire, the others can fight the fire. If the fire grows
too big to control, lose no time in leaving the
building in a safe and orderly way, closing doors
and windows behind you. DO NOT re-enter the
building. Muster opposite the main entrance to the
building and report to the Building Warden.

'First aid' fire fighting has to be done with the right
type of extinguisher - using the wrong one can be
disastrous (see outside back cover). If you use a
fire extinguisher, make sure it is returned to the Fire
Station for refilling.

The first five minutes of a fire are more important
than the next five hours. If dealt with promptly and
properly, small fires will not become a serious
hazard to life and nroperty.

Class A fires involving wood, paper and other
common flammable materials are best put out with
water, but any type of extinguisher may be used.
Water removes the heat ingredient from a fire.

Class B fires involving flammable liquids such
as petrol, solvents, oils and paints are best put out
with dry powder, carbon dioxide (C02), foam or
vaporising liquid (BCF) extinguishers. These
extinguishers smother the fire and exclude the
oxygen ingredient from the fire. NEVER use water
extinguishers on Class B fires.

If a CO? extinguisher is used beware of a re-flash
if a heat source is still present.

Class C fires are those involving flammable
gases. To extinguish these fires you must remove
the fuel (the gas); this is usually done by shutting
the supply valve. Care must be taken to ensure that
the gas flame is not blown out before the valve is
shut otherwise an explosive concentration of gas
may result. Any gi?.s cylinders located near such a
fire should be cooled with water, from a safe
distance.

Class D fires involving metals such as
magnesium, uranium and zirconium are best put
out with dry powder extinguishers or a special
extinguishing powder. The powder smothers the
fire and excludes oxygen. NEVER use water, foam
or C02 extinguishers on Class D fires.

Class E fires such as those in switchboards,
motors, wiring etc. are best put out with dry powder,
C02 or vaporising liquid (BCF) extinguishers.
These extinguishers are non-conducting and are
marked with the letter E. NEVER use water orfoam
extinguishers on electrical fires.

Automatic fire detection systems are fitted to
buildings at the LHRL These are located in ceilings
and can detect heat or smoke from a fire. They
cause alarms to be raised outside the building and
at the Emergency Alarm Centre.

Some building areas have automatic fire
extinguishment.
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ALWAYS NEVER

• Keep fire fighting appliances, fire doors, exits
and exit routes clear of obstructions.

• Know what types of extinguishers there are in
your workplace, and where they are.

• Obey NO SMOKING signs and don't smoke
when handling flammable or toxic substances.

• Put wastes in the correct container and clean
up the workplace regularly.

• Put oily, greasy, paint or solvent soaked rags
and tissues in bins with tightly fitting lids.

• Keep flammable liquid and gas hoses, valves
and equipment in good 'londition.

• Clean up spilt flammable liquid immediately,
and if spilt onto your clothes, keep away from
neat sources.

• Keep clear of flammable materials when using
blow lamps, gas and oxy- cutting torches.

• Store flammable liquids and gases in isolated
areas away from heat, direct sunlight, and
oxidising agents such as sulphuric, nitric and
perchloric acids.

• Keep light fittings and other surfaces free of
dust.

• Switch off and pull out the power plug on
electrical and electronic equipment such as
heaters at the end of each working day.

• Take special care with heaters of any kind -
be sure they cannot be overturned and keep
them away from timber, paper and other
flammable materials.

• Where Class E fires are involved switch off the
electric power supply as soon as possible.

Overload electrical circuits.

Use electrical tools and appliances in areas
suspected of having high concentrations of
flammable gases or vapours - smelling heavily
of petrol or acetone for example - but don't
forget that hydrogen and carbon monoxide,
both highly flammable gases, are odourless.

Allow sparks from arc cutting and welding to
fall onto flammable materials.

Put flammable solvents in domestic
refrigerators.

Take more flammable liquid from a bulk supply
than you need for the immediate job.

13



3. SAFETY WITH ELECTRICITY

Electricity can be hazardous in several ways. It
can give shocks to the body, which may be fatal,
and it can cause fires and explosions. Even a minor
electric shock may make your muscles contract,
causing you to fall or drop containerc of hazardous
materials. You can get burns from electricity, and
electric arcs can cause injuries.

An electric current is a flow of electrons forced
through a material when a voltage is applied across
the material. Electrical conductors, such as copper
and other metals, have very little resistance to the
flow of electric current. Electrical insulators, such
as ceramics, plastics and rubber, have such an
extremely high resistance that virtually no current
flows through them. The strength of the current
flowing in an electrical circuit depends upon the
supply voltage and the resistance in the circuit. For
a given voltage, the current gets stronger as the
resistance becomes smaller.

Accidental breaks in the electrical insulation of
leads is a common cause of serious injuries
because 'live' wires can then complete a circuit
through the body.

All electrical appliances have at least two wires -
the active and neutral wires - to carry the current
from the main supply to the appliance and back to
the main supply. This circuit must be unbroken if
electric current is to flow and make the appliance
work. An on-off switch is put in the active wire to
start and stop the current flow. If the switch is put
in the neutral wire, you can still get a shock from a
'live' part of the appliance when the switch is 'off'.
A switch used to make or break both wires is
preferred, because this makes the appliance even
safer than just switching the active wire.

A third or earth wire will be found in many
appliances and in power points. The earth wire is
used to connect exposed metal parts of the
appliance to the earth itself. The earth wire is there
to prevent the user of the appliance getting an
electric shock if a fault causes the outer case to
become electrically 'live'. Without the earth wire,
some appliance faults allow the current to flow to
earth through the person touching it. In a properly
earthed appliance, this current will flow through the
earth wire and blow the fuse or operate the circuit
breaker and so cut off the electric current.
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Some appliances are 'double' insulated and
have two separate sets of insulation between the
'live1 parts and the outside case. This kind of
protection against electric shock is quite different
to the earthing system. If the outer case of a double
insulated appliance is earthed, the protection is
greatly reduced and damage may be done to the
appliance. Double insulated appliances are
marked with the symbol n or the words'DOUBLE
INSULATED' or 'DO NOT EARTH'.

Each wire supplying electricity to any appliance
must be insulated from the others and all bare metal
parts that carry current must be insulated so that
parts of the body cannot touch them when they are
'alive'.

Electric shock is the effect on the nervous system
produced by an electric current passing through
the body. The severity of the shock depend^ on
the strength of the current which, in turn, depends
on the voltage. Shocks can be felt from voltages
as low as 15V, and at 20 to 25V most people would
feel some pain. At about this voltage or a little
higher, you may find that the current flowing
through your body is so high that you are unable
to let go of the conductor; you may also get burnt.
Most serious and fatal accidents are caused by the
normal home and industrial supply voltages.

Burns can be caused by a heavy current passing
through the body, or by direct contact with an
electrically heated surface. Burns can also be
caused by the intense heat of arcing from a short
circuit, or from induction heaters.

Explosion or fire can be caused by the ignition of
flammable vapours, gases and dusts by a spark
from electric contact with 'live' wires, arcing in
switches, or by static electricity (see Chapter 2 on
Fire and Explosion).

Electric arcs give off ultraviolet rays which can
burn your skin and eyes. They may also cause
splashes of molten metal, which can injure the eyes
and other parts of the body.

Electrical tools and appliances cau become
dangerous from wear and tear on their flexible
cords and fittings (plugs, sockets and switches).
Faulty cord sets should never be used nor should
makeshift electrical connections be made to the
power supply. Flexible cords must be extended
only with the correct fittings (three-pin plugs and
cord extension sockets), which should be attached
to flexible cords by a qualified electrician. The
correct and safe wiring for three-pin plugs and
sockets is shown below.

The earth terminal of Australian-made fittings
and equipment is marked with the letter 'E' or the
word 'EARTH' and is always the longest pin on a
three-pin plug.

Portable electric tools and other appliances
must have tough rubber or plastic covered supply
cords capable of carrying the current wanted.
When tough rubber covered cords are replaced for
reasons of wear and tear, plastic covered cable
must be used.

3-CORE-WIRING COLOUR CODES

Wire

Earth

Active

Neutral

Replacement Code

Yellow and Green

Brown

Light Blue

'Old' Code

Green

Red

Black
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Imported appliances and equipment may not
have an earthing terminal marked and its position
should be checked carefully before use.

In other cases, the colour coded wires and their
connections to the power plug may be different to
the Australian standard shown in the diagram
below. If left that way, they may 'trap' a future user,
should a three-pin plug have to be rewired. Such
equipment must be altered by a qualified electrician
befc: -> use.

On imported appliances, on-off switches often
work u the opposite way to Australian power
switches. That is, the appliance is 'on' when the
switch lever is up. If possible, the switch should be
rearranged to be 'on' when the lever is down.
Otherwise, a cautionary notice should be used to
draw attention to the difference.

Electricity used in experimental work often
creates special hazards. If changes are to be made
to the electrical circuits of experimental equipment,
it is usually unnecessary to leave the circuits 'live'
while altering them - so switch them off. If the
equipment cannot be switched off, the job should
be done only by a skilled person, who, by using
insulated tools and keeping one hand in a pocket
while working for example, can ensure that no
contact is made with any earthed metal while the
circuits are being changed. Protect other people
with a warning notice on the switch and, if you must
leave the job, turn the apparatus off or leave a
warning sign on it.

Greater care must be taken with voltages higher
than 415V. High voltage apparatus should be
shrouded or screened in a fully protective way.

L_* I

High voltage power supplies are to be found in
visual display units, oscilloscopes and many other
types of eiectronic apparatus. Consult your
supervisor and switch off the power before
removing the outer cases of such instruments.
When the voltage is above 5000V, warning signs
saying 'DANGER - HIGH VOLTAGE' should be
displayed.

High current rating power supplies, if
accidentally short circuited, can cause a large arc
which may cause flash burns and splash molten
metal onto bystanders or into their eyes. All
connections must therefore be securely made and
short circuits must be avoided.

Each multipoint mains voltage distribution box
must be wired correctly and must not overload the
power point to which it is connected. Two-way
adapters (double adaptors) must not be used.

If an experiment needs more than one mains
lead, be sure they are connected to power supply
sockets of the same phase. If two or more sockets
of different phase are used, the voltage across the
live parts may rise from 240 to 415V causing
damage to the appliance.

Induction heaters cause conductors of electricity
to heat up very rapidly. Rings, metal watch bands
or other metallic objects worn or held in the hands
near an induction heater will heat up and cause
burns in fractions of a second. In general, no part
of the body should come within half a metre of an
induction neater coil. Persons with surgical metal
implants such as bone pins or heart pacemakers
should completely avoid induction heaters.

/-

-©-

CORRECT WIRING FOR AUTOTRANSFORMERS
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Variacs and other types of autotransforrner can
be wrongly connected, so that the mains voltage
appears between the neutral wire of the appliance
and earth. They must always be wired so that the
common connection is joined to the neutral wire of
the mains voltage supply, as shown on page 16.

Lead-acid batteries emit hydrogen while on
charge, and can produce an explosive
atmosphere. They must only be charged in well
ventilated surroundings with the filler caps
removed, and protected from accidental short
circuits or other sources of ignition. Batteries
assembled in series can be as dangerous as a
mains supply of the same voltage.

Charged capacitors can deliver a powerful shock
even when the power is disconnected. Always
'short circuit' the terminals of a capacitor through
a resistor before working on it. High grade
capacitors of large capacitance, especially those
used in pulsed banks, recover a considerable
amount of their stored charge when left on open
circuit aftor discharge. As much as 10% or more
of the original voltage sometimes builds up over a
period of months. When not in use, each capacitor
should be short circuited with a thick copper wire
or strap.

ALWAYS

• Inspect electrical tool casings, switches, leads
and plugs for signs of damage before use.
Report any damage and do not use them until
they are repaired.

• Report any electric shock, even a small one,
immediately.

• Keep all electrical tools and apparatus dry.

• Turn off electrical equipment when not in use.

• Have new equipment inspected by an
electrician before connection to the mains.

• Keep areas in front of switchboards clear of
obstructions.

• Have wiring work done by a qualified person.

• Ensure that appliances and equipment
operated from a multi-outlet mains supplied
distribution box does not overload the supply
circuit.

NEVER

• Touch exposed conductors of electricity with
(a) your hand, (b) lengths of metal such as
metal ladders, (c) any part of a machine such
as a crane or forklift.

• Remove danger tags that have been placed on
switches and circuit breakers.

• Use any electrical tool that has a damaged
casing, switch, lead or plug, nor one which is
overheating or smells burnt. Label the tool 'DO
NOT USE' and report it to your supervisor.

• Overload tools or connect them to a power
supply having an incorrect voltage.

• Carry or suspend a portable tool by its lead.

• Allow common vehicle batteries to be
permanently charged by the 'trickle' method.

e Interfere with any earthing conductor or
connection.

• Work with electrical tools or apparatus in metal
enclosures (ducts or pressure vessels) or in
damp places unless the tools are cordless or
connected to a core balance unit. Low voltage
equipment must be also used.

• Allow extension leads to remain coiled tightly
when in use, as they may overheat.

• Renew a fuse or re-close a circuit breaker until
the fault that caused the failure has been
corrected. Never replace a blown fuse by one
with a higher rating.

• Allow trucks or trolleys to run over flexible
power cables on electrical tools or trouble
lamps. Don't even walk on them. A wheel or
a heavy object falling on an electrical lead may
cut one or more of the wires without damaging
the external sheath. This can leave a portable
tool unearthed and a serious hazard.

• Run electric cables over floors without
protection from mechanical damage.

• Stand on metal ladders when using portable
electric tools, unless the tools are cordless or
connected to a core balance unit.

• Pull power plugs out of sockets by grasping
the lead.

• Allow electrical sparks in the presence of
flammable solvents.
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CORRECT LIFTING METHOD
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4. MECHANICAL SAFETY
IN THE WORKPLACE

Particular care must be taken in workshops
because of the wide range of hazards in them.
Studies have shown that young workers and
people new to their jobs are more likely to have
accidents than older, experienced workers. About
two out of every three injuries are caused by people
straining when lifting, falling, slipping and
stumbling at work. The rest are caused by a range
of hazards such as wood and metal working
machines, portable electric tools, hand tools, fires
and chemical substances. More about these
hazards will be found in other chapters of this
handbook.

You can prevent ciccidents in the workplace by
using common sense and being aware of safe
working practices. Some general safety rules are:

• Never hurry or take dangerous short cuts
through the workplace;

• Never use tools and equipment without proper
training in their use;

• Always use protective measures and
equipment such as face shields when the job
requires it.

Planning a job is important and you should
always consider safety at that stage. Try to estimate
the risks involved and seek advice from your
supervisor if necessary. For example, before lifting
an object ask yourself the questions - 'Does it look
heavy? Can it fall?'

Lifting hazards can arise from incorrect manual
lifting and improper use of cranes, slings, eyebolts,
shackles and hoists. Manual lifting accidents are
the most common cause of serious injury in the
workplace.

The discs in the spine may be damaged if they
are stressed while the back is bent, even though
the weight being lifted isn't great. But the spine
resists injury when it is held straight and rigid. For
lifting, the most powerful muscles are those in the
thighs and buttocks.

To use these muscles for lifting: place your feet
close to the object to be lifted; take a firm grip, don't
swivel your back, and keep your spine straight (but
not necessarily vertical); bend the knees slightly
and use your thigh muscles to do the lifting by
straightening them up. Always keep your back held
straight and when you change direction, turn the

whole body and move your feet - don't twist your
spine (see page 18). Be sure you can see where
you are going. When placing the object on the
floor, use the correct 'straight back' lowering
technique. How you lift the load also depends
upon its weight, shape and bulk. Don't lift too much
- get help for heavy things, using a trolley or hoist
if necessary.

Cranes can cause fatal injuries, so never stand or
walk under loads hanging from cranes. Only
certificated or approved persons may operate
cranes. Slings must be inspected periodically and
bear evidence of inspection.

Rules for the use of other lifting devices have
been made. Ask your supervisor about the correct
methods of using them.

Ladders should be used only for doing simple jobs.
For lengthy or heavy work, use mobile platforms or
scaffolding, but have them checked by a licensed
rigger.
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When using a step, single or extension ladder,
the main safety rule is: NEVER USE A LADDER IF
IT IS IN POOR CONDITION. Secure ladders either
by having someone hold them or by tying them so
they cannot slip. Step ladders should have all four
feet on a stable base. A ladder in good condition
shoi ild be clean, free from splinters, have tight rung
or tread joints and secure fittings. A damaged or
faulty ladder should be taken out of use, labelled
'DANGEROUS - DO NOT USE' and either repaired
or destroyed.

Metal or wire reinforced ladders must riot be
used where they may touch 'live' electrical parts,
such as overhead crane wires.

A ladder should be long enough for you to reach
the work without standing above the fourth tread
from the top, and its foot should be about a quarter
of its length from the wall.

Before climbing, clean any mud or grease off
your shoes. Face the ladder and use your two
hands to climb and come down a ladder.

Do not stretch sideways anv further than
bringing the centre of your body into line with the
stiles (sides), so you will not overbalance.

When working aloft, think of the safety of those
below as well as your own. Use signs or barriers
to warn people and moving vehicles of your
presence.

Grinding machines can cause injuries to the eyes,
body and lungs. Flying particles of metal or
abrasive material can injure the eyes - protect them
with safety guards, goggles or face shields.

Accidental contact with the grinding • ; leel or a
bursting grinding wheel can injure Wie body.
Overspeeding, improper mounting or grinding on
the side of a wheel can cause it to burst. Stand
clear of a new wheel before starting it up.

Dusts from metal grinding and abrasive material
can damage the lungs if inhaled. Respiratory
protection may be needed. Ask your supervisor or
an Occupational Health and Safety officer for
advice.

Turning machines can be hazardous if not used
correctly. You should wear eye protection, overalls
and safety shoes when turning.

When setting up a job make sure the proper
tools are fitted and in safe positions. Put face plates
or chucks on manually, never by using the power
of the machine.

Check the condition of any safety guards and
be sure you can reach the on-off switches, remove
the chuck key and clear the lathe of loose tools
before starting.

Use a brush or hook to remove swarf, and stop
the machine when using calipers, micrometers or
vernier gauges.

Cutting oils can cause dermatitis when splashed
on the skin and cause falls when spilt on the
workshop floor. Use barrier creams, not gloves,
and mop up any spills.

Use ear muffs when working near noisy turning
machines.

Drilling machines, whetherfixed or portable, often
cause injuries through unsafe practices. Most drills
have no mechanical guards, so keep your body
and clothing well away from the moving parts.
Always use a vice or jig to hold the job; never
remove materials that have become jammed, nor
adjust the job while the drill is in motion - STOP THE
DRILL. When the drill is breaking through the job,
ease the feed to avoid breaking the drill.
1 Voodworking machines can be as hazardous as
metalworking machines. Keep your body and
clothing well awayfrom the moving parts and, when
planing or sawing wood by machine, use a
'pushstick' to protect your hands.

Dusts from sanding work, especially from wood
treated with epoxy resins, fir« retardants or
preservatives can be harmful.

Toxic fumes can be given off during the mixing
and application of some adhesives. Such jobs
should be done only in well ventilated areas and
special respiratory protection may also be needed.

Wear ear muffs when working with or near noisy
woodworking machines.

Hand tools are not normally thought to cause
serious injury, but flying particles from
mushroomed chisel heads orovertempered points
can damage eyes and cause puncture wound, and
even the simple screwdriver can cause very bad
gashes if not used properly. Wear eye goggles
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when using a hammer and chisel on metal.

Often tools are used for the wrong purpose and
are not kept in good condition. Learn the proper
ways to use hand tools and don't use faulty ones.
Don't use tools with loose or split handles - replace
them. Always put a handle on the shaip pointed
tang of a file.

Cutting tools, such as knives and chisels, must
be kept sharp and should not be carried in a pocket.
Always make the cut of a knife or chisel away from
the body.

Paint sprays can be harmful if inhaled, swallowed
or splashed on your skin. Some paints are
flammable and can cause fires and explosions (see
Chapter 2 on Fire and Explosion and Chapter 7 on
Safety with Chemicals).

Spray painting should be done in a specially
designed booth but, if the job is too large to fit into
a booth, it must be done in a well ventilated area
or in the open air, provided that any surrounds are
at least six metres away from the job.

Respiratory protection may be needed for some
jobs and must be worn when spraying toxic
materials.

Compressed air can cause injuries to the eyes,
ears and other parts of the body. Before using
compressed air tools and equipment, check that
they are in good working order and that the hose
can hold the pressure safely.

When opening the valve or an air supply pipe,
make sure that the hose, nozzle and connections
are not damaged and hold the end of the hose to
stop it whipping about when you turn the air on.

When changing an air tool, close the valve at
the supply line and release the pressure in the hose.
Kinking the hose to cut off the supply is neither safe
nor effective; it damages the hose and is
dangerous.

Eyes can be damaged by using compressed air
to clean clothes or hair. Don't blow down a bench
or machine tool with an air jet, as metal filings and
chips may be blown into your own or someone
else's eyes.

Never direct compressed air, for example as a
practical joke, at another person. This can cause

ruptured ear drums or serious internal injuries.

Accident prevention in the workplace is best done
by learning to recognise unsafe conditions and
practices. Some common unsafe conditions are:

• Slippery floors.

• Poor lighting.

• An untidy or dusty workplace.

• Poor ventilation.

• Defective hand tools.

• Unguarded machinery.

• Poorly stacked and stored material.

• Blocked walkways and fire exits.

Remember to report all accidents or damage to
tools and equipment no matter how minor they
seem. Minor damage could develop into a serious
failure if not reported.

ALWAYS

• Use a brush or hook to remove swarf.

• Keep long hair within a cap or hair net.

• Check that machine guards and switches are
in good order.

• Keep your work area tidy.

• Use sharp and properly ground drills when
drilling.

• Ensure that toxic and flammable materials are
correctly stored.

NEVER

• Distract othersfromtheirworkorallowyourself
to be distracted.

• Smoke when using materials that can give off
toxic or flammable fumes or dusts.

• Start a grinding wheel until you have checked
that the wheel is in good condition.

• Wear finger rings, wristlet watches, gloves,
loose fitting clothes, dangling neckties, when
working on or about moving machinery.
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5. WELDING, CUTTING, BRAZING
AND SOLDERING

Oxy-acetylene welding, arc welding and gas
cutting can cause fires, explosions and fciectric
shocks (from arc welding). The heat generated
may also cause chemical reactions that give off
intense light radiation and irritating or toxic fumes,
dusts and vapours.

Welding and cutting must not be done by
untrained persons.

Burns can be caused by the spattering of hot
metal particles, sparks, flying slag and the intense
light from welding and cutting. The eyes of the
welder and others nearby can be damaged by the
intense light and flying particles, so eye protection
mustbeworn. Dryclothes, glovesand safety shoes
must also be worn. Persons nearby should be
warned not to look at the arc or flamu, to shield their
eyes and also not to handle a job until it has cooled
down.

most commonly used fuel gas, is an explosive risk
if as little as two parts of it are mixed with a hundred
parts of air. Good ventilation and regular checks
to see that there are no leaks in the equipment will
prevent the accidental formation of explosive
mixtures. Acetylene in contact with copper or
alloys containing more than 70% copper also forms
an explosive compound.

Supply hor.es and leads can be tripped over or
damaged by moving objects, causing the welding
handpiece to be pulled out of the operator's hands,
gas cylinders to toppls over, or dangerous breaks
in electric cables. Prevent these accidents by
properly arranging the leads and hoses, and be
sure that the hoses have no kinks in them. Screens
must be used to protect persons nearby and
preventthem from accidentally bumping or tripping
on welding equipment.

To avoid explosions and fume poisoning,
special precautions are needed when welding or
cutting in confined spaces.

GAS CUTTING AND WELDING, as well as some
brazing and soldering processes, are done with a
mixture of oxygen and a fuel gas, which means that
explosive mixtures can be formed. Acetylene, the

Backfiring, when the flame is briefly extinguished,
is caused when the nozzle is blocked or reheated,
or touches the work. If the trouble does not clear
itself immediately, close off the gases and check
the condition of nozzle, gas pressures and all
connections before re-lighting.

Flashback, a burning back into the torch or hoses,
usually makes a shrill hissing noise. Shut off the
oxygen a! once, then the fuel vaive. It is a signal
that something is very wrong either with the
equipment or the way it is being used. Do not
attempt to re-start the torch until all the equipment
has been thoroughly examined. If the flashback
went into the hose, new hoses must be fitted.

Gas bottles have to be handled carefully. Do not
use them as supports for the work nor allow them
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near heat. Keep grease and oil away from oxygen
cylinders and regulators and don't use oily rags or
oily hands when handling them. See page 24 for
more information about bot'iled gases.

Sparks from gas cutting and welding work can stay
hot for some time after landing, and they can start
fires. Where possible, make sure that flammable
materials are at least eight metres from the job.
Woodwork, such as floors and walls in the area
should be wetted down or covered with fireproof
material. Have a suitable fire extinguisher handy
and continue to 'fire-watch' for at least half an hour
after the job is finished.

Fumes given off from gas welding and cutting
usually come from the material that is being welded
or cut. Be sure that the ventilation is good.
Breathing equipment may be needed in a confined
space.

The toxicity of fumes from brazing, welding and
soldering depends on the particular process and
on the filler materials and fluxes used. Some of
these materials, such as solder which contains
cadmium, are extremely toxic, others are extremely
irritating and some can cause dermatitis. Good
ventilation is necessary and barrier creams can be
helpful. Exposed skin and finger nails should be
kept thoroughly clean, cuts should be protected
with ad hesrve d ressings, and food and d rink should
be kept away from the work area.

Eyes can be protected by goggles with an
appropriate filter.

ARC WELDING AND CUTTING is done with an
arc produced from a low voltage, high current
electrical supply.

Electrical safety is mentioned in Chapter 3 of this
handbook, but some special precautions are
needed when arc welding or cutting is done. The
work return lead must be in good condition and
properly connected. Never use a faulty electrode
holder, and do not change electrodes when the
power is on, when standing in a damp place, or
with bare hands or wet gloves.

Eyes exposed to the light from the arc - even briefly
- can develop an irritating condition called 'arc eye'.
A full face protection shield with the correct filter
must be used. Protect tl ie eyes of persons nearby
by using screens.

Sparks and spatter from arc welding and cutting
call for fire and explosion precautions similar to
thosefor gas welding, but do not wet down wooden
floors.

Fumes given off from arc welding and cutting come
from the material and any coatings being welded
or cut, and more importantly from the electrode
materials and any flux that is used. Be sure that the
ventilation is good. Breathing equipment may be
needed in a confined space.

ALWAYS

• Use goggles or full face shields with the correct
dark glass filters.

• Rehase ihe regulator screw on the torch
before opening the gas cylinder valve.

• Open gas cylinder valves slowly.

• Turn off gas cylinder valves when not in use.

• Use screens to protect persons nearby.

• Feed filler wire along materials being welded
to ensure proper earthing.

NEVER
• Use oxygen to blow out pipelines or dust off

work or clothing.

• Weld or cut on work that is at a high voltage.

• Allow acetylene to come into contact with
copper or any alloy containing more than 70%
copper.

• Weld or cut containers such as a drum or tank
unless you are sure there is no flammable or
explosive gas or liquid left in it.

• Allow sources of heat near gas cylinders.

• Strike an arc on a gas cylinder.

• Weld or cut galvanised or other coated metals
without taking proper precautions against
fumes.

• Weld or cut material degreased with solvents
until it is absolutely dry.

• Move welding plant while it is connected to
electricity.

• Grease or oil gas cylinder valves.
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6. SAFETY WITH COMPRESSED GASES

Most accidents with gas cylinders are caused
by careless handling. The cylinder head is easily
damaged, so protect the valves, gauges, regulator
and cylinder body. Rough handling, fires,
corrosion and leaks can cause compressed gas
cylinders to explode like bombs or run amok. Gas
cylinders must be securely held in proper cylinder
racks or trolleys so they cannot fall over.

Gas leaks can poison or suffocate you. Never
use gas cylinders in unventilated, confined spaces.

Leaks can be found by using soapy water:
NEVER USE A NAKED FLAME. If you find a leak -
close the valves, remove all sources of ignition from
the area and seek advice from your supervisor.

Cylinders must be kept clean and their contents
clearly marked.

Fires and explosions from flammable gas leaks
are often caused by poor connections. Hoses must
be of an approved type, kept as short as possible
and regularly inspected for wear, especially at the
ends where most flexing occurs. Hoses can be
blown off their fittings, so use hose clips.

If a leak is ignited, the risk of explosion is more
important than the flame. The cylindervalve should
be turned off or the leak plugged before putting out
the flame. If the flame is put out first, the gas can
create an explosive atmosphere. However, If the
flame reaches another cylinder, the area should be
immediately evacuated.

Acetylene is highly flammable and explosive
and has a characteristic smell. If an acetylene
cylinder becomes hot for any reason, everyone
must immediately evacuate the area. The cylinder
should be cooled quickly, with a fire hose for
example, from a safe distance.

Take particular care with hydrogen gas
cylinders and make sure they are kept in a well
ventilated area. You can't smell hydrogen and It
escapes easily through the smallest holes.
Hydrogen forms an explosive mixture with air.

Handling compressed gas cylinders roughly can
rupture them, causing fatal injuries. Make sure that
cylinders cannot drop or fall against each other.

When moving cylinders to other areas do not lift
them with slings; use the proper trolleys. If this
cannot be done, remove the regulators. Never
allow any part of a cylinder to extend from the sides
or ends of a truck. Wooden wedges or cradles must
be used to prevent cylinders from rolling during
transport. Where possible, avoid using forklift
trucks to carry them.

Use cylinders in the upright position and away
from any heat. Fasten them securely in proper
cylinder racks with chains or clips so they cannot
fall or roll.

Check the labels of cylinders and take proper
precautions before using hazardous gases.

When gas is wanted, the regulator should be
kept shut, the cylindervalve opened and the valves,
gauges and glands checked for leaks. Open
cylinder valves slowly and only enough to give the
flow rate you need. Use only special wrenches and
tools. Forcing cylinder valves is dangerous and
THEY MUST NOT BE GREASED OR OILED.
Caution - some cylinders have left hand threads.

Experiments using compressed flammable
gases should never be left unattended, as fires may
start accidentally. Cylinder regulators must not be
relied on to separate connected apparatus from the
full cylinder pressure.

After use, turn off the cylinder valve firmly, then
the regulator outlet valve. 'Empty1 cylinders should
be left with a slight amount of positive pressure
remaining and marked 'empty'.

House cylinders correctly, with bottle caps, in a
proper storage facility away from flammable
materials and with three exceptions, not in a
building. These exceptions are; welding gas
cylinders on mobile trolleys, liquid petroleum (LPG)
cylinders of 10 kilograms or less and Class 2.2. non
flammable compressed gases.

Keep flammable gas cylinders separate from
other cylinders and stored upright. As a sensible
precaution, flammable gas cylinders and feedlines
can be earthed, but not through the electrical
supply earthing system.
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ALWAYS

• Use the correctly rated hose for the gas
pressure used.

• Keep cylinders clean.

• Close the cylinder valve and safely vent the
remaining gas in the supply lines, before
leaving a job.

• Report damaged cylinders, unlabelled
cylinders and unreadable labels to your
supervisor.

• Disconnect the gas lines (especially from
hydrogen bottles) feeding idle apparatus.

• Have acetylene gas cylinders in the upright
position.

• Ensure that cylinders are fitted with a
restraining device.

NEVER

Smoke near flammable gas bottles.

Allow acetylene to contact copper or an alloy
containing more than 70% copper.

Use a cylinder with an unreadable label or faulty
attachments.

Drop or throw cylinders to the ground.

Use a damaged cylinder.
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7. SAFETY WITH CHEMICALS

A large number of chemical substances are
used in the laboratories, workshops, offices and
grounds of the LHRL Many of these substances
are sold under trade names and may be harmful to
your health in some way if they are used without
the proper precautions. For example, some
adhesives, cleansers, epoxy resins, pressure pack
sprays, herbicides and insecticides contain
hazardous chemicals.

Many cases of injury from dangerous chemicals
happen because the hazards are either not known
or not fully recognised. Before using chemicals,
plan the work and find out their hazards and
properties from your supervisor or Occupational
Health and Safety staff.

The only safe rule when using chemical
substances is: Regard all substances as
hazardous unless you definitely know the
substance is safe for yourself and others to use.

Another good rule is: Work with the smallest
possible amounts of chemicals.

Chemical substances may be toxic, corrosive,
irritant, carcinogenic, flammable or explosive. A
chemical may have more than one of these
hazardous properties. Some chemical substances,
such as mercury and lead, can affect the human
body in slow and 'unseen' ways, causing gradually
developing or chronic poisoning. You cannot
depend upon a sensation or irritation as a warning
- there may be none or it may come too late! Other
chemical substances can cause rapid or acute
effects to the body, which can be serious.

The most likely entrance into the body is through
the lungs, by inhalation. Gases can easily enter the
lungs. Liquids can enter if they are converted to
sprays or vapours. Solids can only enter the lungs
if they are converted to dusts, fibres, powders or
fumes. Chemicals may also be absorbed into the
body through the skin, which may itself be
damaged causing dermatitis or burns. They can
also be taken into the body by swallowing, so be
sure to clean the hands thoroughly after handling
them and use the correct protective clothing and
equipment. Generally speaking, gases, vapours
and mists are a greater health risk than liquids, and
liquids greater than solids.

The common labels on the SAFETY HAZARD
NOTICE BOARD sign shown on page 26 and the
tables on pages 31 and 32 will help you to identify
some of the hazardous chemicals that may be
found in the workplace.

Take notice of Hazard Notice Boards and other
notices displaying information concerning
hazardous chemicals in work areas.

Toxic and irritant gases and vapours affect the
mucous linings of the nose, throat and eyes, and
damage the lungs and other organs. Some gases
can be present in dangerous amounts before they
can be smoSt. Hydrogen cyanide and methyl
bromide act in this way. A few, such as hydrogen
sulphide, can paralyse the sense of smell so you
may not know they are present.

The effects of inhaling toxic and irritant gases
are not always rapid. Symptoms of phosgene and
nitrogen dioxide poisoning for example, only
appear after several hours. Chronic gas poisoning
is caused by inhaling small amounts over long
periods, even years.

Gaseous and vapour hazards must be
controlled by careful planning, careful handling,
and good general local ventilation. Fume
cupboards, extract slots and glove boxes are often
used to prevent these hazards from entering the
breathing zones of workers.
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Toxic, irritant and corrosive liquids can cause
chronic or acute internal poisoning, dermatitis or
burns. Organic solvents can dry and crack the skin
by removing its natural oils, allowing other
chemicals to enter and cause dermatitis. The
vapours from many of these liquids can also affect
internal organs.

Mercury is a common hazard in laboratories. If
not immediately cleaned up, spilt mercury will
penetrate wooden tables or concrete floors and
give off poisonous vapour continually. If mercury
is spilt, ask for assistance from Occupational
Health and Safety staff. A catch tray under mercury
apparatus will help to contain spills.

Strong acids and alkalis are common causes of
injuries in laboratories. Acid and alkali splashes on
the skin should be thoroughly washed with running
water. Hydrogen fluoride (hydrofluoric acid)
causes particularly deep and painful burns, which
may not be immediately visible or painful. Solid or
gaseous uranium hexafluoride (UFs) reacts with
moisture in the air, releasing hydrofluoric acid.
SEEK MEDICAL ATTENTION if you suspect you
have been in contact with hydrofluoric acid. Where
harmful liquids are likely to contact the skin, you
should use suitable clothing, gloves or barrier
creams to protect yourself. Personal cleanliness
in essential, remembering that soap and water are
the best cleansers.

Eye protection, such as a face shield, is often
necessary to prevent liquid splashes causing eye
or face injuries. Wash any splashes in the eye
with gently running water for at least 20 minutes,
and seek medical attention.

Toxic and irritant solids are harmful if their fumes
or dusts are isihaled. Solids can also get into the
eyes. Substances such as chromium and arsenic
salts can cause irritation and sores on the skin.
They can be toxic if swallowed or inhaled.

Dusts and fumes can be produced by various
operations such as grinding, crushing, screening,
casting, welding and hard soldering. Of thesedusts
and fumes, lead, cadmium, fluorine (from soldering
fluxes) and chromium compounds are particularly
hazardous. Protective methods (in addition to
those for gases) such as wet grinding, dust masks

and respirators should be used where these
hazards are likely. Occupational Health and Safety
staff can supply you with respiratory protection
suitable for the job in hand.

Carcinogens are substances capable of causing
cancers in man. They can induce cancer some
years after exposure to them. Asbestos, coal tars
and radioactive chemicals are some of the
common carcinogens. All proposed work 'with
carcinogens must be approved by the Safety
Assessment Committee.

Flammable and explosive substances can be
gases, vapours, liquids or solids.

Organic solvents are common fire and
explosion hazards. Because many liquid solvents
can give off vapours at temperatures found in the
workplace, they can be ignited easily by heat or
sparks, causing fires or explosions. The risks are
high in paint shops, petrol bowsers and motor
garages. A good guide to the lowest temperature
at which a liquid can give off enough vapour to form
a flammable or explosive mixture is its flash point.
Some of the most commonly used organic solvents
and their flash points are listed on page 32.

Ethers are often used as solvents in laboratories.
Besides being flammable, they can form peroxides
by reacting with air, especially in the light. When
some of the ether evaporates, the peroxide may
remain as a residue, creating an explosive mixture.

Some mixtures can react violently, with little
warning, causing an explosion orf ire. For example,
strong or concentrated acids mixed with strong or
concentrated alkalis can explode - splashing the
eyes and skin.

Solids such as powdered iron, magnesium or
uranium can ignite on contact with oxygen (see
page 32 and Chapter 2 on Fire and Explosion).
Handling of chemicals must be done with care.
There Is a proper way to handle each material, so
find out the right way beforehand.

All containers must be opened carefully and
splashes avoided when pouring liquids. Use a
suitable pump or tap, securely mounted, when
getting solvents, oils and the like from large
containers.
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It is dangerous to pour liquid from a large
container by resting the container on its edge or by
letting its weight rest on the receiver beneath it. Use
a funnel and be sure air can get out of the receiver.

Deal with chemical spills immediately. The way
to clean up a spill depends on the material and what
it has fallen onto. For example, spills of bromine
have to be dealt with chemically. With some
chemical spills you may need respiratory or other
protection against vapours. A suitable container
and method of disposal has to be used for whatever
is used to absorb or neutralise the spilled
substance. Find out these things before the spill
happens - consult your supervisor if necessary.

Glassware used in chemical laboratories can
fracture and cause Injuries to the skin or eyes.
Hazardous chemicals may then enter the wounds.
These risks may be reduced by using the correct
protective clothing and equipment. In some cases
glass apparatus or containers can be replaced by
apparatus made from less brittle materials.

ALWAYS C
Read any hazard information on the label of a
chemical container.

Avoid skin contact with chemicals and wash
your hands after handling chemicals,
particularly before eating food, smoking or
using lavatories.

Use the minimum amount of any chemical
necessary for your work. If there is a choice,
use the least toxic and least flammable
substance.

Clearly label all containers used for storing
chemicals; include a standard warning label.
Labels and hazard information may be
obtained from your supervisor or
Occupational Health and Safety staff.

• Ensure that chemicals are disposed of
properly; consult Waste Management Section
if you are not sure how to get rid of waste
materials.

• Lock scheduled poisons and drugs in a
cupboard.

• Use the correct handling methods, protective
devices and clothing required for the particular
substance (Occupational Health and Safety
staff can advise you about this); before using
these devices, check that they are in proper
working order.

• Cover skin cuts with a waterproof adhesive
dressing.

• Find out beforehand the proper treatment, in
case of accident, for the harmful effects of
hazardous materials.

• Open bottles of strong nitric and hydrochloric
acids (also ammonia) carefully, with a cloth
over the neck and stopper.

• Pour concentrated sulphuric acid or nitric acid
into water in small amounts.

• Use safety carriers to transport Winchesters of
corrosive liquids.

• Wear safety goggles when handling corrosive
chemicals; where there is the slightest risk of
splashing or explosion, wear a full face shield
as well as the goggles. It Is sensible to use eye
protection in ALL chemical operations.

• Store hazardous materials safely and properly;
consult your supervisor or Occupational
Health and Safety staff.

• Ensure that dangerous chemicals are packed
according to LHRL regulations before they are
transported.
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NEVER

Smoke when using chemicals nor eat in places
other than those authorised.

Put toxic materials in food or drink containers.

Put food or drink in containers that have held
toxic materials.

Allow toxic materials to get into the mouth or
touch the lips.

Pipette any substance by mouth.

Put bottles of acids and alkalis on high shelves.

Pourwater into concentrated sulphuricacid or
nitric acid.

Unnecessarily inhale the vapours from aerosol
spray packs.

Spray pressure pack materials onto anything
hot.

Smoke when using spray packs.

Smoke after using spray pack products
without washing your hands. Look into the
mouth of a test tube or flask while mixing or
heating the contents.

Sniff at possibly toxic materials.

Store flammable solvents in a domestic
refrigerator.

SOME CARCINOGENIC SUBSTANCES

4 - Aminodiphenyl
Asbestos
Benzidine

Bis-chloromethyl ether
a - Naphthylamine
ft - Naphthylamine
4 - Nitrodiphenyl

NOTE:
Many chemical substances can cause cancers. Those listed above are extremely carcinogenic and
must be handled with the greatest of care.
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TABLE OF SOME TOXIC, IRRITANT AND CORROSIVE CHEMICALS

GASES & VAPOURS LIQUIDS & SOLUTIONS
SOLIDS

(BULK & AIRBORNE)

Acetylene
Ammonia
Benzene
Carbon Dioxide
Carbon Monoxide
Cyanides

(e.g. Hydrogen
Cyanide)

Halogen Acids
(e.g. Hydrogen
Fluoride)

Halogens -
Bromine,
Chlorine,
Fluorine,
Iodine

Hydrogen Sulphide
Nitrogen Oxides
Organic Halides

fe.g. Methyl
Chloride)

Organic Solvent
Vapours
(e.g. Methanol,
toluene)

Ozone
Phosgene
Phosphine
Sulphur Dioxide
Uranium

Hexafluoride

Some Welding Fumes

Alkyl Sulphate
(e.g.*Diethy!Sulphate,
Dimethyl Sulphate)

Ammonia Solution
(e.g. Ammonium
Hydroxide)

Aniline
Benzene
Bromine
Carbon Disulphide
Chloroacetic Acid
Chloroform
1,4 Dioxane
Epoxy Resins (uncured)
Ethers
Glacial Acetic Acid
Herbicides & some
Insecticides
Kerosene
Mercury
Metal Carbonyls

(e.g. Nickel Carbonyl)
Methyl Alcohol
Organic Amines & Nitro

Compounds (e.g.
Nitrobenzene)

Organic halides
(e.g. Carbon
tetrachloride,

Perchlorethylene)
Petrol
Phenolic Compounds

(e.g. Cresol, Phenol or
Carbolic Acid)

Strong Acids
(e.g. Chromic Acid,
Hydrofluoric Acid,
Hydrochloric Acid,
Nitric Acid, Perchloric
Acid, Phosphoric Acid,
Sulphuric Acid)

Strong Alkali Solutions
(e.g. Potassium Hydroxide,
Sodium Hydroxide)
Toluene

White Spirit (e.g.
Mineral-Turpentine)

* Aluminium Chloride
Asbestos
Caustic Alkalies

(e.g. Sodium
Hydroxide)

Compounds Containing
Arsenic,
Antimony, Barium
(except Barium
Sulphate),
Beryllium
Cadmium,
Chromium,
Cyanide,
Fluorine,
Iodine,
Lead,
Manganese
Mercury,
Nickel,
Osmium,
Selenium,
Thallium
Uranium
Phenol

Silica Dusts

Notes:

1. The dosages, or amounts, of the substances needed to harm you are not shown in this Table.
However, dosage is important, but comparisons are difficult, since the toxicities of known
poisons vary over a range of more than 10 thousand million.

2. The substances marked with an asterisk (*) are said to be acutely toxic. That is, you can be
harmed by swallowing a single dose or by exposing the lungs or skin for a period of seconds,
minutes or hours.

3. The substances without an asterisk can be both acutely or chronically toxic. Chronic toxicity
means that you can be harmed when doses or exposures, which would be relatively harmless
by themselves, are prolonged or repeated over a long time (days, months, years).
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SOME DANGEROUS MIXTURES

The following mixtures are some of the chemical combinations which can be dangerous, either at
room temperature or when heated.

GROUP A MIXED WITH GROUP B

Caesium, lithium, potassium, sodium,
rubidium
Ammonium salts
Ammonium nitrate

Ammonium persulphate
Ammonia

Bromine, chlorine, fluorine*
Chlorates, perchlorates

Chromic acid

Powdered aluminium, iron, magnesium,
potassium sodium, thorium, uranium, zinc,
zirconium
Nitrate/nitrite salt baths
Nitric acid

Nitric acid-sulphuric acid mixtures
Oxalic acid
Perchloric acid, sodium peroxide
Water

water, organic compounds containing
halogens, e.g. chloracetic acid.
nitrites.
metal powders, sulphur, organic substances,
acids.
aluminium metal.
silver, mercury, calcium hypochlorite, chlorine,
bromine, iodine, hydrogen fluoride.
hydrogen, m&tal powders.
sulphuric acid, sulphur, sulphides, organic
substances (e.g. wood, paper), metal powders,
ammonium salts.
sulphur, organic substances (e.g. glycerol,
alcohol).
chlorinated hydrocarbons or heated with
oxygen.

aluminium, magnesium, organic substances.
some organic compounds (e.g. alcohol,
acetone), stannous chloride, thiosulphates.
acetone, organic substances.
silver, mercury.
carbon, nearly all organic substances.
alkali metals (e.g. potassium, sodium).

* Fluorine is highly reactive - that is, it reacts with almost anything.

SOME COMMONLY USED FLAMMABLE ORGANIC SOLVENTS

Organic solvents

Petroleum ether
Diethyl ether
X-55
Acetone
Methylethyl ketone
Toluene
Methanol
Isopropyl Alcohol
Ethanol
Kerosene
Mineral turpentine

Flash point (°C)

- 45.5
- 40

<- 30
- 17

-7
4.5
6
11.7
14
38
45.0
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8. SAFETY WITH CRYOGENIC LIQUIDS

Cryogenic liquids, such as liquid nitrogen, must
always be handled with care. They are extremely
cold and, if splashed on the skin, can produce
effects similarto burns orfrost bite. Burns may also
be caused by touching anything frozen by
cryogenic liquids. Skin may become stuck so fast
to the frozen materials that it will be torn off whon
pulled free.

An exposure to cryogenic liquid or cold gas may
be too brief to affect the face or hands, but it may
damage delicate eye tissue. Always wear a face
shield, loosely fitting, dry leather or close-knit rayon
gloves and other suitable protective clothing when
handling cryogenic liquids.

A small amount of spilt liquid can become alarge
amount of gas. Lung damage or even suffocation
can be caused by inhaling extremely cold gas.
Never work with large quantities of cryogenic
liquidsordry ice in confined or unventilated spaces.

Handle cryogenic liquids in the proper containers
and with special materials.

Liquid nitrogen is usually taken from the large
metal Dewar flasks (vacuum walled vessels) it Is
carried in. Properly designed trolleys must be used
to hold the larger Dewars.

Small amounts of liquid must be carried In
vessels fitted with a carrying handle and splash
guard. A glass inner vessel may fracture
unexpectedly, allowing the contents to boil rapidly
and gush through the mouth of the vessel. Only
Pyrex glass Dewars may be used, and exposed
glass must be taped to prevent fragmentation if it
breaks.

All containers must have a vent or other safety
device to allow vapour to escape. A blockage or a
tight plug may stop the escape of vapour allowing
pressure to build up; thus causing an explosion.
Check the neck or vent for plugs of ice formed from
water vapour condensed out of the air. Report any
blockages immediately to your supervisor.

Use a transfer tube to take liquid from large
Dewars. When pouring from small flasks, use a
filling funnel and partly cover the top of the funnel
to reduce splashing. Stand clear of boiling,

splashing liquid and its cold gas.

There will always be boiling and splashing when
a warm container Is being filled or when warm
objects are put into the liquid. Do the job slowly,
pre-cool the objects, and use tongs and gloves as
well as protective clothing. Handle the frozen
objects carefully and remember that normally soft
and pliable objects usually become very hard and
brittle at very low temperatures and can easily
shatter.

Oxygen from the air will condense into liquid
nitrogen, giving the mixture a blue tinge. Nitrogen
and oxygen mixtures can become fire and
explosion hazards, but small-necked vessels and
a nitrogen gas blanket will help to separate boiling
nitrogen from the air.
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ALWAYS NEVER

Seek advice from your supervisor about any • Tightly stopper portable containers of
cryogenic equipment or liquid you are not sure cryogenic liquid.
of.

. . . , _ , , , ,. • Handle dry ice with bare hands as it can cause
Wear a face shield and gloves when working severe burns
with fragile cryogenic apparatus. Use a
protective screen for glass apparatus. . Grasp pipework which carries cryogenic liquid

Protect your body and limbs with dry gloves with bare hands,
and overalls when handling large quantities of
liquid. Trousers should be cuffless and worn • Handle cryogenic liquids when wearing shorts
outside boots or shoes. or dresses and without protection for your legs.
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9. IONISING RADIATIONS

Radioactive substances, X-ray machines and
some other devices give out invisible rays, called
ionising radiations, which cannot be detected by
the human senses. They can, however, be
measured with several kinds of electronic
instruments or by the blackening of photographic
film.

The amounts of radiation given out by different
sources can be compared to a quantity known as
the radiation dose or, simply, dose. The dose
absorbed by human body tissue is measured in
units called sieverts1 or, more conveniently, in
millisieverts. There are one thousand millisieverts
in a sievert.

The effect of radiation on the human body is to
damage or cause changes to the cells of the body.
Damage (or changes) to the living cells of an
irradiated person is called a somatic effect.
Damage (or changes) to the male or female
reproductive cells, which shows up in the
descendants of the irradiated person, is called a
hereditary effect. At least some of this radiation
damage is repaired naturally.

Very large doses of radiation (several thousand
millisieverts) to a large part of the body in a short
time can cause serious illness, and may cause
death.

On the other hand, mankind has always been
exposed to ionising radiations from natural sources
of radioactivity in the environment. For example,
in one year, each person in Australia receives, on
average, from natural sources a dose of about two
millisieverts, which is about as much radiation as
you could get from ten chest X-rays.

Between these extremes, radiation can cause
delayed somatic effects, such as cancers, many
years later. The chances of both somatic and
hereditary effects developing become much less
as the dose becomes smaller. In fact, very few
Australians, if any, develop diseases from exposure
to ionising radiation.

External radiation hazards are caused by
radiations from radioactive sources outside the

human body, while internal radiation hazards are
caused by radioactive substances that have
entered the human body.

Radioactive substances can be sealed into
leaktight containers to prevent their contents from
becoming internal hazards. If left unsealed,
radioactive substances can present potential
internal hazards as well as external hazards.

If unsealed radioactive substances become
uncontrolled, for example they may be spilt onto a

1 For many years, the rem has been used as the unit for dose equivalent and some time must elapse
before it is entirely superseded by the sievert. One sievert equals 100 rem.
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bench or floor; they then become what is known
as 'radioactive contamination'.

Portable survey meters or hand and clothing
monitors and other instruments are used to
measure radioactive contamination in the
workplace or on your body.

In contrast to the continuous radiations from
radioactive substances, those from devices such
as X-ray machines can be simply switched off.

There are different kinds of radiation from
radioactive substances, each of which behaves
differently. Some radioactive substances give off
more than one kind of radiation. However, with the
exception of intense neutron sources, they do not
make other substances radioactive.

Alpha (a) rays are fast, electrically charged
particles (helium nuclei) that can travel only a few
centimetres in air and can be stopped by a thin
sheet of paper. Thus alpha particles cannot get
through the outer, dead layer of skin and are easily
stopped by clothing. If a radioactive substance
giving off alpha particles is swallowed, inhaled or
absorbed through the skin or a wound, and if the
substance is one the body cannot get rid of quickly,
the alpha radiation can damage internal cells of the
body. We must therefore take great care to prevent
dusts and vapours from these substances being
swallowed or breathed in.

Beta (/?) rays are fast, electrically charged particles
(electrons) which are much smaller than alpha
particles. They can travel only a few metres in air
and are more penetrating than alpha particles. Beta
particles can be stopped by a thin sheet of metal
or plastic. A strong external source of beta particles
can be a hazard to exposed skin and to the eyes.
A radioactive substance giving off beta particles
inside the body can damage internal cells of the
body.

Gamma (7) and X-rays are electromagnetic
waves. Generally speaking, gamma rays are more
penetrating than X-rays. Both can travel many
metres in the air. Depending on their thickness,
substances such as lead or concrete can be used
to reduce the intensity of gamma and X-rays.
Because of their penetrating power, gamma rays
can affect any part of the body, but some parts are

more sensitive than others. Both kinds of rays may
damage any of the body's cells.

Neutrons (n) are particles without electric charge
and are very penetrating. Neutrons are best
stopped by materials containing large amounts of
hydrogen such as water and paraffin. They are
produced mainly in nuclear reactors and particle
accelerators during operation. Neutrons, like
gamma rays, can affect any part of the body.

Limits to the amounts of radiation received by
persons in Australia are recommended by the
National Health and Medical Research Council
which, in turn, follows the recommendations of the
International Commission on Radiological
Protection (ICRP). This international body of
experts reviews and studies information on effects
of ionising radiations on people, gives general
guidance on radiation protection, and
recommends limits that are considered safe. The
ICRP recommends that each person who works
with ionising radiation should not receive a dose
greaterthanSOmillisievertstothewholeofthebody
in one year, and only proportionate amounts of this
dose to various organs of the body. ANSTO
accepts these recommendations and, in fact,
keeps personnel radiation doses below the limits.

Four methods of protection we can use to avoid
the harmful effects of radiation are:

Time. The less time spent exposed to radiation
the less is the dose received. If a task is well
planned, the time can be reduced.

Distance. Because radiation becomes weaker
as it gets farther from the source, keeping
distant from the source is one of the best
safeguards against external radiation exposure.
The use of tongs and other devices to handle
sources of external radiation allows you to keep
a safe distance from them.

Shielding. Many kinds of shielding materials
can be used to stop external radiation from
reaching the body. For example, a suitable
thickness of Perspex sheet will stop beta rays;
lead, concrete and water will reduce the
intensity of gamma and X-rays.

Containment. Radioactive solids, liquids and
gases must be kept from reaching your body.
Many kinds of devices can be used to contain
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radioactive materials and prevent the spread of
contamination. For example, a radioactive
liquid can be sealed in a leaktight vial.

Other protection, to prevent internal exposure
from inhaling, swallowing or absorbing radioactive
substances through the skin and wounds, is the
use of protective clothing, gloves, overshoes and
respiratory protectors.

Control of exposure to radiations at LHRL is
achieved by using built-in shielding, special
ventilation and remote handling facilities, and also
by following the correct procedures in areas where
there may be a radiation hazard. But, because no
one person can be expected to know all the areas
where radiation or radioactive contamination may
be present ('Active Areas'), and since we cannot
'sea' radiation, each active area has a sign called
a SAFETY HAZARD NOTICE BOARD with
appropriate labels to warn you of radiation hazards.

The levels of radiation or radioactive
contanrnation (or both) likely to be found in an
active area are indicated by coloured labels (white,
red or blue) on the board pictured on page 26. A
white label means practically no radiation/-
contamination hazard in the area. A blue label
means the levels are unlikely to be hazardous. A
red label means carefully controlled working
conditions are needed.
The external radiation dose you receive is
measured with film badges and thermo-
luminescent dosemeters. The Personnel
Dosimetry Service (External Radiation) regularly
measures and records the external radiation
received by persons working with radiation. You
can ask to see your own radiation exposure
records and discuss them with this Service. While
at work be sure to wear and take proper care of
your film badge or thermoluminescent dosemeter
at all times.
Internal radiation doses are assessed by the
Personnel Dosimetry Service (Internal Radiation)
using measurements from whole body monitoring
and biological indicators, such as body fluids or
excreta. If assessments of your internal radiation
dose have been made, you can get the results from
your supervisor.

Criticality is a term used for the start of a nuclear
chain reaction, which can produce great amounts

of radiation and heat. Fissile materials such as
some isotopes of uranium or plutonium are used
to bring about a controlled chain reaction in a
nuclear reactor. Special precautions must be
observed in the storage or transport of these
materials to ensure that there is no risk of criticality
occurring by accident. Whenever more than 25
grams of these isotopes are being handled for any
purpose, special approval from the Criticality
Officer must be obtained.

ALWAYS

• Take note of all radiation war. ling notices and
barriers.

• Carry out the proper clothing changes,
washing and radioactivity monitoring
procedures when entering or leaving areas
with a RED or BLUE contamination
classification.

• Wear suitable protective clothing (and
respiratory protection, if it's needed) when
working with unsealed radioactive material.

• Use the correct techniques when working with
unsealed radioactive materials.

• Use the proper facilities such as glove boxes
and fume cupboards when working with
radioactive substances.

• Cover cuts or wounds with a waterproof
adhesive dressing before entering a
contamination area.

NEVER
• Enter a RED or BLUE classified area for the first

time (or after a long absence) without the
supervisor's permission.

• Enter a RED or BLUE classified area without
wearing a film badge or other personal
dosemeter.

• Smoke, eat, drink or apply cosmetics in a RED
or BLUE contamination classified area.

• Linger in areas where a high radiation level is
indicated.

• Take things out of contamination classified
areas without getting a Contamination
Clearance Certificate from a Health Physics
Surveyor.
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10. NON-IONISING RADIATIONS,
SOUND AND VIBRATION

Some scientific and industrial equipment can
give off electromagnetic waves or sound waves.
Although they are not usually ionising like X or
gamma radiation, electromagnetic waves radiated
from equipment can cause burns and blindness
and sound waves can cause deafness.

Lasers can give out very intense beams of light that
may be visible or Invisible. The main danger from
laser radiation is to the eyes.

The lens of the eye (rather like a magnifying
glass) concentrates visible light onto a small spot
on the retina, at the back of the eye. When visible
laser light is concentrated by the lens, tissue can
be destroyed, and the spot become permanently
blind. Any point on the retina can be damaged, so
NEVER LOOK AT STRONG LASER LIGHT nor at a
reflection of strong laser light, even from the
'corner' of your eye.

Strong laser light may also cause skin burns.
Do not put your hand in front of a laser to find out
where the beam is.

Invisible infra-red laser light can affect the outer
surface and the lens of the eye without affecting the
retina.

New or different work with lasers must have a
safety approval before it is commenced. Only
authorised persons may use lasers and they must
first have a special eye examination.

Laser apparatus must be safely guarded with
screens and barriers. Many surfaces reflect laser
light, so make sure that the apparatus is rigidly fixed
so that the direction of the beam cannot be
changed accidentally. Place warning signs where
other persons can see them and place a laser
hazard warning label on the Safety Hazard Notice
Board for your area.

Lasers should be used in rooms which are
brightly lit so that the pupils of the eyes are
contracted. Where possible stand behind the laser
and to the side of the beam before firing.

Protection may be necessary from other laser
hazards such as; electrical high voltage power
supplies, explosions atthe optical pump and target,
'soft' X-radiation where high power is used and
toxic hazards from targets and laser equipment.

You can protect your eyes with the correct kind
of laser eyeshield, but it is far better to screen the
beam completely and so make the use o' an
eyeshield unnecessary.

SEEK MEDICAL ADVICE if your eyes are
accidentally exposed to laser light or if you see a
persistent image after using a laser.

UKravioiei radiation from the sun, 'germicidal'
light lamps, electric arcs and welding arcs can
cause eye and skin burns. Repeated exposure to
large amounts of this type of radiation may cause
ageing of the skin and skin cancer.

Although it cannot be seen, the eyes are
particularly sensitive to ultraviolet radiation (UV).
'Germicidal' light lamps and electric arcs should be
properly shielded and eye protection worn if the
source of radiation is exposed. 'Black light' lamps
are less hazardous, but should be treated
cautiously.

Most plastics will absorb UV radiation. Normal
clothing, spectacles and plastic face shields give
good protection.

Strong UV radiation may cause chemical
reactions that produce harmful products (ozone
from oxygen for example).

Microwave radiation, like UV light, cannot be seen
and is produced, for instance, by microwave ovens.
The main effect of microwave radiation is the
heating of body tissue.

The eyes are very sensitive to microwaves and
the lenses of the eyes can be damaged. When
heated by microwaves, the lens of the eye behaves
somewhat like the white of a cooking egg, clouding
over, and forming cataracts which can lead to
blindness.

Microwave radiation may cause burns to the
body, and can interrupt the working of heart
pacemakers. Persons with pacemakers or surgical
metal implants in the body should not use
microwave equipment unless given permission by
the Site Medical Officer.

Microwave ovens must be kept in good
condition. Carefully follow the manufacturer's
operating instructions and make sure that the oven
door is always firmly closed when in use and that
there are no obstructions, such as food scraps, on
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the door seals. Never place metal objects such as
saucepans or foil trays inside a microwave oven
because they will become excessively hot and
dangerous to handle.

Before use, laboratory microwave apparatus
must have a safety approval and be shielded, where
necessary, with metal mesh screens. Even small
changes to microwave discharge cavities should
be reported to Occupational Health and Safety staff
so that a microwave radiation survey can be
arranged.

Noise is unwanted sound which can cause
deafness, cell damage, nausea, irritability and
accidents. For example, welding and grinding
work can give off high intensity sound waves of
varying pitch (frequency) that may harm you.

Most hearing damage is caused by long
exposure to noise that is loud, but not so loud that
you cannot get used to it. Hearing loss is usually
gradual and you may not realise that it is
happening.

The best protection against noise is to remove
the source but if this is not possible, machine
screens and guards that absorb noise can be used.
If noise Is still present, ask your supervisor to
arrange fora noise survey. The results of the survey
will be used by Occupational Health and Safety staff
to make safety recommendations.

Ear muffs give good protection and many
people find them convenient, but in most cases ear
plugs are adequate. Ear plugs should be a tight fit
in the ear. However, they can be uncomfortable,
and cause irritation and infection. If you have a
history of ear trouble, your ears must be checked
by the Site Medical Officer before you start wearing
plugs.

Ear muffs must always be worn when using
explosive power tods.

Ear protectors must be checked for fit by
someone who knows about ear protection. This is
particularly important with ear plugs - the wrong
size may be almost useless.

Ultrasonic cleaning baths give off high
frequency sounds that you cannot hear. Parts of
the body may be damaged by coming into contact
with the ultrasound generator or the material
through which the sound waves are being
transmitted, so switch off ultrasonic equipment
before making any adjustments. Protect yourself
with cotton-lined rubber gloves and use special
tools with vibration absorbing handles to move the
objects being treated. Take care also with the
chemical solvents used in ultrasonic baths — they
can cause fires, explosions and illness.

Vibration, like noise, can cause annoyance, pain
or damage to blood vessels. Vibration can only
harm you if some part of your body is touching a
vibrating object. Make sure that vibrating hand
tools have proper vibration-absorbing handles and
report to your supervisor any equipment that
vibrates too much.
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11. VEHICLE SAFETY

The news media keep you well informed of the
injuries and deaths brought about by motor vehicle
accidents. Do not think "it couldn't happen to me".
You can insure yourself against being in a road
accident by learning and practising safe, defensive
driving.

First, the vehicle you drive must be in a roadvvorthy
condition, with fully serviced brakes, steering and
suspension and unworn and properly inflated tyres.
When using a different vehicle for the first time,
check its roadworthiness.

To drive defensively, you must ALWAYS - every
second - use courtesy, common sense,
concentration, observation, anticipation,
judgement and most of all, RESTRAINT.

Before you make any manoeuvre - changing
lanes, overtaking, turning corners - you must have
your vehicle iri the correct place, at the correct

speed and be in the correct gear. You can achieve
this by going through the following check list:

• Course - the course is the right one to start
the manoeuvre.

• Mirror - the rear vision mirrors show it is
safe to do the manoeuvre.

• Signal - your intentions.

• Brake - if you need to slow down the
vehicle before the manoeuvre.

• Gear - change cown.

• Accelerate - and carry out the manoeuvre.

If any last moment evasive action is necessary,
by following this check list in sequence, you will
have put the vehicle in the proper state before you
accelerate and make the manoeuvre.
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Maintain a 'space-cushion' at all times between
your vehicle and the vehicle ahead of you. The
space-cushion should allow at least 1.5 to 2
seconds of travelling time between the two
vehicles. Check this by starting to say '1000,1001'
as the vehicle in front of yours is passing some
stationary object, such as a fencepost, at the
roadside. You should have finished saying '1000,
1001' when your vehicle passes the same object.
If you haven't - you are too close for safety. Allow
even more space in poor weather and visibility
conditions, and at night.

Seatbeltsareyourgreatest safeguard. Wearthem,
properly adjusted, at all times.

Skids on wet or greasy roads are caused by
accelerating too suddenly, braking or turning the
steering wheel. They are countered by removing
the cause, that is, by easing off the accelerator or
brake and steering gently in the direction of the
skid.

Speed, it is said, can "get you out of trouble". It
can also get you into trouble. Never drive faster
than the visibility and road conditions allow - in
other words, always be able to stop within the
distance you can see to be clear, or within your
headlight beam. In traffic, travel at the same
general speed as most other vehicles - weaving in
and out of traffic lanes will not get you there very
much sooner.

Rest periods of at least 20 minutes should be taken
after continuous driving for three hours. No more
than ten hours in a day should be spent driving.

Park private vehicles when at the LHRL only in the
approved parking areas. Do not park over duct
covers or obstruct entrances to buildings and
emergency routes.

Fuel bowsers are potential sources of fire and
explosion, so care is needed when filling the
vehicle's tank. Turn the engine off, put the
handbrake on, and do not smoke.

Finally know the road traffic rules and observe
them, and remember that at the LHRL, NSW
regulations and an overall speed limit of 30 km/h
apply.
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12. SAFETY IN THE OFFICE

Accidents can happen as easily in the office as
anywhere else. Falls and cuts are probably the
commonest accidents, but you can be hurt when
handling or lifting articles, stepping on or striking
against things, by falling objects and by fire and
electricity. In fact, the causes of accidents In an
office are much the same as those in a workshop
or laboratory.

Office layout is important. You should be able to
move about without knocking into sharp corners
on desks, cabinets and so on. particularly when
you have metal furnishings. Filing cabinets should
be placed so that you have plenty of room to move
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about, even when a drawer is fully open. Only one
drawer should be open at a time and closed when
not in use. If the drawers are not fully loaded spread
the load over the drawers, or better still, put more
in the lower drawers.

Tidiness, or good housekeeping, is also important.
Keep floors, passages and stairs clear of
equipment, materials and litter.

Make sure that telephone and electrical
appliance cords are not trailing across the floor, to
cause a tripping hazard and possible damage to
the equipment from the sudden wrench. When you
leave for home, be sure that no cords are lying on
the floor to get tangled up with the cleaner's
polisher or vacuum cleaner.

Waste paper belongs in the wastepaper basket,
but not broken glass and china, smoking materials
and solvents. Such things, and also empty aerosol
cans and solvent bottles (for example, typewriter
cleaning and erasing fluids, nail polish and
remover) must go into a separate waste container.

Falls and collisions can be caused not only by
trailing cables and untidiness, but also by spilt
liquids, worn floor coverings and stair treads, and
climbing on chairs instead of using a ladder or
steps.

Always use the handrail when going up or down
stairs, and do not carry so much that you cannot
use the handrail. Reading when using stairs or
when walking about offices and corridors can lead
to falls and collisions.

For everyone's safety - walk - don't run.

Lifting and carrying can cause a strained back
(even if the weight isn't great) if you do it the wrong
way. Take a firm grip, do not swivel your back from
the hips and keep your spine straight (but not
necessarily vertical). Bend the Knees slightly and
use your strong thigh muscles to do the lifting by
straightening them up. Do not lift too much - get
help for heavy things, using a trolley if necessary.
Be sure that you can see where you are going.

Office equipment, like all machines, should be
treated with respect. Do not tinker with electrically
operated machines - call a technician for a
breakdown and an electrician for damaged cables,
loose connections, plug replacement and so on.
Always switch electrical appliances off after use.

The smaller office tools - scissors, staplers,
bodkins, punches - can also cause painful injuries,
so use them carefully. Do not use razor blades and
pins - scissors and rotary pencil sharpeners or
staples and paper clips are much better.

The edge of a piece of paper can cut your
fingers, and licking envelopes can cut your tongue
so use a wet sponge to seal envelopes.

Office chemicals used in machines such as
copiers must be handled carefully. If the chemicals
are liquid, do not let them get on skin or clothing.
If they do, use plenty of water to wash them off.

When using aerosol products in the office, the
area must be well ventilated; open the windows and
doors if necessary.

Locate photocopiers and plan copiers in well
ventilated areas so that chemical emissions such
as ozone will not build up to irritating levels.

Fires often happen 'out of hours' in the office,
caused by mistakes made during working hours.

Do not have radiant-type electric heaters near
flammable materials and do not put clothing, towels
and such like over space heaters.

Switch off and unplug - by pulling the plug, not
the cord - electrical appliances and equipment
before leaving. Keep flammable liquids such as
typewriter cleaning fluid and correcting fluids in
tightly closed containers.

Put waste paper in the wastepaper bin.

Horseplay, skylarking, practical jokes, whatever
you like to call it, is dangerous, so do not do it.

Fashionable clothing is often 'floppy' and hence
can be hazardous, particularly near office
machines. So can dangling ties, jewellery and
trinkets. Dress sensibly for work.
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13. PROTECTIVE CLOTHING AND EQUIPMENT

ANSTO believes it is better to remove or guard
hazards than to rely on personal protective clothing
and equipment; but this is not always possible.

This chapter briefly describes the personal
protective gear available for various kinds of work
(see the table at the end of this chapter). Many
conditions of work for which personal protection is
needed are mentioned elsewhere in this handbook.

Personal protective gear must be the right kind
for the job, and you must know how to use it
properly. Learn the purpose of each item in the
wide range of protective devices available. For

maximum protection, use the right type of device,
ensure that it is a good fit and see that it is in good
order before using it. Your supervisor or
Occupational Health and Safety staff can advise
you about personal protection.

Personal protective gear can be obtained from
the Main Store or the Fire Station. The Vocabulary
of Stores lists the clothing and equipment you can
get from the store. Special items, such as
respiratory protective gear, can be obtained from
Occupational Health and Safety staff.

Respiratory protection is needed to protect your
lungs when entering an area where the breathing
air may be contaminated above safe levels with
hazardous fumes, dust, vapours or gases.

There is a great variety of respiratory protection
available, but before using any, get advice from
Occupational Health and Safety staff on what you
should use, and how to use it.
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Eye protection is needed if there is any chance of
your eyes being damaged. The eyes are very
delicate and you can be blinded by many of the
hazards found in the workplace. Think out the
possible risks to your eyesight before starting on
any job and be sure to use the correct type of eye
protection.

Unless you are wearing a pair of safety
spectacles, never go through a door on which there
is a notice stating that safety spectacles must be
worn.

Welding and cutting work is especially
hazardous to the eyes, so be sure to wear the
correct shade of welding lensfor the kind ofwelding
or cutting being done, and warn persons nearby.

When using machines that produce flying
particles and when handling containers or
apparatus likely to splash chemicals, you must
wear eye protection.

Hand protection in the form of gloves, gauntlets
or mitts Is needed to prevent injuries to the hands
from a variety of hazards. But gloves or gauntlets
should not be worn where there is a chance that
they may become entangled with moving
machinery. In some work such as machining, only
barrier creams should be used.

Protective gloves and mittens may be made
from materials such as leather, heat resistant
KEVLAR, cotton, rubber, PVC, £nd may range from
wrist length gloves to elbow length gauntlets.

Welding gloves must be worn when welding and
cuttingto protect handsandwristsfrom heat, burns
and cuts. Hands are usually closer to heat than
other parts of the body.

Gloves of various kinds and weights are used in
laboratories when handling strong acids, strong
alkalis, organic solvents and other hazardous
materials. It is important to select the correct type
of glove material for the particular chemical being
used. The wrong choice can result in a breakdown
of the glove. Chemicals may also permeate the
material. See Safety Directive 5/1985.

Foot protection can prevent injuries caused by
heavy objects dropped on toes, molten metal,
sharp materials and slipping.

Safety shoes with built-in steel toecaps and rigid
soles must be worn in engineering stores, work

shops and wherever heavy or sharp objects are
handled.

For heavy welding and cutting work, which
produce much molten metal, special leather spats
must also be worn.

Body protection is given by overalls, boilersuits,
laboratory coats or gowns, dustcoats, aprons and
plastic suits that completely enclose the body.

Welders should wear aprons, sleeves and
shoulder covers when there are risks from hot metal
or slag.

Wear laboratory coats, gowns or boilersuits
when handling chemical substances. Clothes
soaked with a solvent or harmful chemical increase
both the irritating effect and adsorption through the
skin. So, remove protective clothing that has been
soiled by chemicals and send them for laundering.
Spilt oils, solvents and some chemicals left on
clothing can be a fire hazard.

Head and face protection is given by helmets and
face shields. Avoid injuries to your face and eyes
by wearing a helmet with a face shield when
welding.

Safety helmets must be worn in 'hard hat' areas
such as construction sites.

Use a face shield when working with laboratory
apparatus if there is a risk of explosion or implosion,
and securely fix such work behind transparent
screens, so that parts cannot become missiles.
Apparatus on an island bench also needs a screen
at the rear.

Tight-fitting caps or nets must be used to hold
long hair. Long hair can be caught in machinery
such as a drill - people can be scalped in this way.

Hearing protection can be given by ear muffs and
ear plugs.

Radioactive contamination can become a hazard
to other persons as well as yourself if it spreads
outside an active area. So the personal protective
gear used by you in an active area must not be
taken into inactive areas. Consult Occupational
Health and Safety staff about the procedures you
should adopt and the protection you need.

Gloves, cloth caps and cloth overshoes are
worn to prevent you from becoming contaminated
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and to prevent contamination from being carried
out of the active area when you leave it.

As well as body protection, respiratory
protection Is sometimes needed. This is provided
by respirators, airhoods and 'rear entry suits'.

ALWAYS

• Seek advice about the protective clothing and
equipment for your job.

• Keep your protective clothing in good
condition.

• Wear safety helmets when other persons are
working overhead and there is a chance of
objects falling.

• Wear safety shoes where there is a risk of heavy
things falling on your feet.

• Wear safety spectacles or a face shield where
there is the slightest risk of damage to your
eyes.

NEVER
• Wear clothing that is loose or ragged,

especially around the sleeves.

• Have objects dangling from your clothing,
pockets or belt.
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TABLE OF PROTECTIVE EQUIPMENT

Type of
Protection Item

Where
Available Remarks

Respiratory

Eye (mechanical)

Eye (UV)
Eye (laser
radiation)
Face (eye)

Hand
(mechanical)

Hand (chemical)

Hand (thermal)

Hand (electrical)
Hand (radiation)
Body

Head

Hearing

Single use respirator
Half-face respirator
Full-face respirator
Airhood
Rear entry suite
Escape respirator
Self contained breathing

apparatus
Piano safety spectacles
Prescription safety spectacles
Plastic goggles
Rubber goggles
Welding goggles
Laser eyeshield

Plastic faceshield
Welders helmet
Arc viewing shield
Leather gloves

Leather gloves (welding)
Armoured gloves
Rubber gloves
Plastic gloves
KEVLAR gloves
Nitrile gloves
Rubber gloves
Ledex gloves
Leather welding apron
Neoprene apron
Safety helmet
Oqth caps
Hair nets
Ear muffs
Ear plugs

Fire Station
Fire Station
Fire Station
Fire Station
Fire Station
Fire Station
Fire Station

Fire Station
Fire Station
Store
Store
Store
Fire Station

Store
Store
Store
Store

Store
Store
Store
Store
Store
Store
Store
Store
Store
Store
Fire Station
Store
Store
Fire Station
Fire Station

Conventional or airwash type

Not to be used by untrained persons

Bonded to Occupational Health and Safety
Arrange with Occupational Health and Safety
Bonded to Occupational Health and Safety

Bonded to Occupational Health and Safety
Specific for wavelength of radiation

Bonded to Occupational Health and Safety

Hand held

To be returned when no longer required

Require fitting by Occupational Health and
Safety staff



14.0RGANISATION FOR HEALTH AND SAFETY

The Executive Director of ANSTO is responsible
for health and safety at the LHRL workplacss, and
the Director, Occupational Health and Safety is
responsible for coordinating the health and safety
organisation. There is also a line management
responsibilityfor safety extending through all levels
of the workforce. The Area Supervisor and Deputy
Area Supervisor are responsible for the
implementation of safety precautions in each
designated area. The practical workings of the
organisation are explained below by using some
examples.

Every employee has to attend a short induction
course soon after being appointed. The course
covers safety at work and some aspects of the
terms and conditions of employment. Additional
training courses are arranged as required. These
can include training in general and specific safety
matters as well as on-the-job training related to an
individual's work.

Safe Working Permits must be filled in by the
supervisor of the area where you are going to do
work (often, as a member of a service department)
when there is some significant hazard in the area.
The nature of the job and details of the procedures
and precautions are entered so that you know plant
and equipment have been made safe, the proper

protective clothing and equipment to use, and how
to do the job safely. The supervisor may ask for
assistance from a Health Physics Surveyor or
Safety Surveyor, who can in turn consult the Area
Safety Officer. Should the Surveyor or the Area
Safety Officer decide that extra precautions are
needed, work may be suspended until suitable
precautions have been taken.

After the Safe Working Permit has been signed
by the Surveyor or Area Safety Officer concerned
- YOU MUST ALSO SIGN IT to show that you have
read it and understand the safety requirements. For
more information read the instructions or the front
cover of a Safe Working Permit pad.

Danger Tags are put on plant items, such as valves
and electric switches, to indicate some abnormal
condition during operation or maintenance work.
A Danger Tag must never be removed without the
permission of the officer responsible for placing the
tag on a particular item.

Requests for Safety Approvals must be made on
a special form obtained from your supervisor or
Occupational Health and Safety staff. They are
needed for all hazardous laboratory or industrial
projects or operations. Work cannot proceed
without this approval.
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Your area Supervisor must sign the form and
send it to the Secretary of the Safety Assessment
Committee. The Chairman of the committee will
request an Occupational Health and Safety officer
(and, if necessary, the Criticality Officer) to examine
the proposed operations or project. The
committee will then consider the submission
together with a report from the officers who
examined the operations or project. If approved,
the original form is returned to the Section Head,
who will provide a copy of the original to your
supervisor or the officer responsible for the project.
A copy must be available for display in the area
where the work is being undertaken.

Long term projects are given approval for one
year only. At the end of the year, an application for
renewal - indicating any changes in hazards,
systems or staff involved - must be made and
approved in the same way.

Accident and Potential Hazards Investigation
Report Forms (RA10) must be filled in by you (or
by someone else on your behalf) whenever you are
injured, however slightly, or whenever something
happens that could have caused an injury, damage
to plant or property or polluted the environment.

These reports are used as the starting point for
investigating the causes of accidents and then for
finding ways of making sure that similar accidents
will not happen again. They also become part of
any claim for compensation that you may wish to
make at a later date. Originals must be sent to the
Director, Occupational Health and Safety and a
copy to Staff Department. For more information
read the instructions on the inside of the front cover
of the form.
Contamination Clearance Certificates are
issued to permit the removal of packages, tools or
equipment from an area that has a Blue or Red
contamination classification. The certificate is
issued by a Health Physics Surveyor after checking
for contamination on the article. It is attached to
the article and the person receiving it then knows
that the outside surface is free from contamination
and safe to handle. If the item contains a radiatjon
source, the certificate shows the highest radiation
dose rate on the outside surface. Information about
internal contamination must also be shown on the
certificate, so that the person receiving the article
can arrange for Health Physics supervision before
opening or dismantling it.

Committees have been set up to consider special
matters of safety.

The Safety Review Committee is appointed by
the Commonwealth Government and regularly
reviews all aspects of safety coordination and
performance. It consists of persons who are
independent of ANSTO and who have experience
in the health and safety field.

The Reactors Committee deals with nuclear
reactor safety, where 'nuclear reactor' means an
assembly of fissionable material that could become
critical, and includes sub-critical assemblies.

The Safety Assessment Committee considers
all other safety matters (including the off site use of
radioactive materials) needing special attention
and expert technical advice.

Workplace Safety Committees in each program
area at the LHRL provide for management and
safety consultation to assist in reviewing policy,
operations and specific issues related to
occupational health and safety in the workplace.

Health and safety services provided by the
Occupational Health and Safety program in
addition to those already mentioned in this
handbook include the following:

Safety Training
Personnel Dosimetry
Safety Information
Radiological Surveys and Advice
Industrial Safety Surveys
Occupational Hygiene Surveys and Advice

The Site Medical Officer attends to anyone who
is ill or injured at the Lucas Heights Research
Laboratories. The Site Medical Officer also gives
medical examinations to persons working with
ionising radiation, radioactive materials or
chemicals and may recommend that a person's
health be protected by networking in certain areas
or with certain materials.

REMEMBER

THE PRIMARY RESPONSIBILITY FOR SAFE
WORKING LIES WITH YOU, to the extent that you
can control or influence the working conditions and
methods for any operation, plant or apparatus.
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15. FIRST AID ESSENTIALS

This chapter is not meant to provide a complete
first aid guide; only the essential points are given,
because certain injuries need immediate remedies.

Do not move the casualty unless there is
greater risk from some other hazard.
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First aid measures should aim to make the •
casualty or patient safe and comfortable, and
prevent the condition becoming worse while
waiting for medical aid. In general, do not try to do
too much. If you see an accident casualty or
someone suddenly become seriously ill, make sure
of the symptoms, do only the essentials given *
below, but FIRST CALL FOR MEDICAL HELP
then check for danger to yourself and others.

Central District Ambulance (dial 000 on an
outside line) provides a twenty four hour service,
but should only be called to the LHRL by the
Emergency Alarm Monitor (extension 888) during *
silent hours. The Medical Services Section
(extension 3362) will provide medical treatment
during normal working hours.

•
Unconsciousness is often a symptom of serious
injury and needs quick attention.

If the casualty is electrified switch off the power.
Free the casualty from any 'live1 conductors
using dry, non conducting materials (for
example, a broom handle). Do not touch the
casualty with your hands or a metal object.

Check the casualty's airway by opening the
casualty's mouth. Clear any blockages by
turning the casualty on his/her side and
removing obstructions. Then turn the casualty
to lay on his/her back. Tilt the head back and
support it.

Check for breathing by looking for the rise and
fall of the chest and listening near the
casualty's mouth. If the casualty is breathing
turn him/her on his/her side.

If the casualty is not breathing, act quickly to
clear the airway and give artificial respiration
(see inside back cover).
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Bleeding should be controlled in the following
manner:

• Lay the casualty down and raise the bleeding
part (unless it is a broken limb).

• Press firmly over the wound with your hand or
squeeze the edges of the wound together. If
there is time, first cover the wound with a clean
dressing or cloth before applying pressure.

• Keep pressure on the wound by means of a
thick pad bandaged firmly in place. The pad
must be big enough to cover the wound and
all the pad must be covered by the bandage.

• If the casualty complains of numbness, tingling
or pain in fingers or toes of a bandaged limb,
the bandage is too tight; loosen it a little.

• If bleeding continues, apply another pad and
bandage but DO NOT REMOVE the first one.

• A piece of foreign material is sometimes
lodged in the wound (glass, metal, timber). Do
not remove the material. In such cases, apply
pressure to the edges of the wound by placing
pads around the wound and bandaging them
into position. Use !:his method also where a
broken bone sticks out of a wound.

Shock is a state of collapse with a weakening of
the blood circulation. Almost every serious injury
causes shock. The patient may be pale, faint, have
clammy skin and be anxious.

• Lay the casualty down and raise the feet if
possible.

• Make the casualty comfortable.

• Do not overheat the casualty.

All heat and chemical burns to the body are
serious if an area greater than that of the hand is
burnt. If the clothing is on fire it is most important
to lay the person down immediately to stop the
flamesfrom spreading. Put out the flames by rolling
the person in a blanket or by other means.

• Heat and chemical burns are best treated by
holding them under clean, cool running water
(15°Cisbest).

• Do not tear or pull clothing away from a burn.

• Do not try to remove any substance that has
burnt into the skin.

• Treat for shock.

• If available, apply a sterile, dry bandage, or
cover the burn with a clean sheet, towel or
clean plain paper.

• Do not touch burned parts where there is
severe skin blistering or seared flesh.

Chemical burns to the eye need instant attention
by washing out the eye with water. If necessary
hold the face under a gently running tap. Chemical
splashes in the eye can cause intense pain and
someone may have to open the eyelid forcibly to
enable the eye to be washed. The washing should
be continued for at least 20 minutes to remove all
traces of chemicals.

• Never rub an eye which has a foreign body in
it - have the patient hold the eye still and never
touch the eye surface with anything.
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Autotransformers 17
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21 Somatic effect 35
48 Sparks 22

Speed limit, vehicle 41
46 Spray painting 21
45 Spray packs, aerosol 30
47 Storage of gas cylinders 25
29 Storage of hazardous materials 29
33 Surgical, metal implants 38
27 Swarf 20
45 Switches, electrical 14
9 Tables of,

45 carcinogens 30
24 dangerous mixtures 32
35 flash points, organic solvents 32
37 hazardous chemicals 31
35 personal protective clothing & 47
35 equipment
36 Tidiness 20
35 Tools, hand 20
37 Toxic gases & vapours 27
35 Toxic liquids 28
35 Toxic solids ?,8
36 Traffic rules 40
35 Turning machines fj
37 Two-way adaptors 17
38 Ultrasonic baths 39
38 Ultraviolet radiation 38
38 Unconsciousness 50
35 Units, ionising radiation 35
35 Valves, gas cylinders 22

Vapours, flammable 11
36 Variacs 17
36 Vehicle Safety 40
36 Ventilation
48 compressed gases 24
21 welding 22
45 Veto of operations/work 8
27 Vibration 39
48 Voltage, 15
40 high 17
40 Warning,
43 barriers g
27 signal, site INSIDE FRONT COVER
9 signs 9

48 Wastes, 9
48 disposal of g
38 Welding safety 22
19 Wiring electrical 15
42 Woodworking machines 20
48 Working,
11 after hours 10
48 clothes g
9 conditions for ionising radiation 36

48 permits, safe 48
45 unsafe conditions 21
48 X-ray machines 35
41 X-rays 36

54



ARTIFICIAL RESPIRATION METHOD

1. Quickly clear the casualty's mouth and throat.
Keep the tongue forward.

2. Tilt the casualty's head well back. This opens
the air passage. Air can now enter the lungs. A
folded coat or other material under the
shoulders will help.

3. Pinch the casualty's nose, open your mouth
wide, take a deep breath.

4. Breathe into the casualty. Ensure that air does
not escape.

5. Turn your head away, take another deep breath
while the victim exhales, then breathe into the
casualty again and continue steps 3 to 5.



THE CORRECT USE OF FIRE EXTINGUISHERS

WATER (SODA-ACID TYPE)

TEXTILES, WOOD AND PAPER ONLY.
A/of to be used (or electrical or flammable
liquid fires.
Carry to fire.
Grasp hose and keep thumb over nozzle.

Turn extinguisher upside down and
release thumb.
Play stream at seat of fire.

FOAM

FLAMMABLE LIQUID FIRES.
A/of to be used for electrical fires.
Carry to fire.
Grasp extinguisher upside down and
release thumb.
Play stream over liquid.

CARBON DIOXIDE (C02)

ELECTRICAL AND SMALL
FLAMMABLE LIQUID FIRES.
Carry to fire.
Remove pin and hold insulated
applicator.
Squeeze handle and attack fire using a
sweeping motion.

DRY POWDER

FLAMMABLE LIQUID AND
ELECTRICAL FIRES.
Carry to fire.
Remove pin and squeeze handle
Attack fire using sweeping motion.

BCF- VAPORISING LIQUID

ELECTRICAL AND SMALL
FLAMMABLE LIQUID FIRES
Not to be used in a confined space.
Carry to fire.
Remove pin.
Depress handle and attack fire using a
sweeping motion.

ALL EXTINGUISHERS MUST BE RE-CHARGED AFTER USE


