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Note:  
This form must be completed by supervisors/ custodians of all Class 3 and Class 4 laser equipment used in their area. A completed copy of this form must be forwarded to the Deakin University Radiation Safety Officer and a copy kept with the school, division or research centre as a site record.

	Laser/equipment manufacturer:
	

	Laser model:
	

	Laser serial number:
	

	Location of laser or equipment: 
Building:


Room number:
	

	Laser emission wavelengths:
	

	Manufacturer designated Laser Class:
	


Identify the Laser Class

A system of laser classification is given in AS2211.1:2004 and is based on the accessible emission limits (AELs). The classification system is summarised here:

Class 1 - 
Lasers that are safe under reasonably foreseeable conditions of operation, including the use of optical instruments for intrabeam viewing. 

Class 1M -
 Lasers emitting in the wavelength range from 302.5 nm to 4,000 nm which are safe under reasonably foreseeable conditions of operation PROVIDED THEY ARE NOT VIEWED WITH MAGNIFYING OPTICS OF ANY KIND.

Class 2 - 
Lasers that emit visible radiation in the wavelength range from 400 nm to 700 nm where eye protection is normally afforded by aversion responses, including the blink reflex. As with all lasers, DO NOT LOOK INTO THE BEAM. The use of viewing optics such as binoculars with Class 2 laser products does not usually create a hazard as long as the objective lens diameter is not greater than 50 mm.

Class 2M - 
Lasers that emit visible radiation in the wavelength range from 400nm to 700nm where eye protection is normally afforded by aversion responses, including the blink reflex. HOWEVER, VIEWING OF THE OUTPUT MAY BE MORE HAZARDOUS IF THE USER EMPLOYS OPTICS WITHIN THE BEAM.

Class 3R - 
Lasers that emit in the wavelength range from 302.5nm to 106nm where direct intrabeam viewing is potentially hazardous but the risk is lower than for Class 3B lasers, and fewer manufacturing requirements and control measures for the user apply than for Class 3B lasers. The accessible emission limits is within 5 times the AEL of Class 2 in the wavelength range from 400 nm to 700 nm and within 5 times the AEL of Class 1 for other wavelengths.

Class 3B – 
Lasers that are normally hazardous when direct intrabeam exposure occurs. The lasers are unsafe for eye exposure at all wavelengths, but are generally not so powerful that a short exposure would damage skin. Diffuse reflections are safe if viewed for less than 10 seconds.

Class 4 – 
Lasers that are also capable of producing hazardous diffuse reflections. Class 4 laser products are generally powerful enough to burn skin and cause fires and may ionise the atmosphere when focused. As such, a range of additional safety measures are required.

	No.
	Checklist
	Yes
	No
	NA

	1.
	IDENTIFIED LASER HAZARDS – EYE DAMAGE / SKIN BURN
	
	
	

	1.1


	If the Laser Class is identified as 3B or 4, it must be located in a Laser Control Area (LCA) loosely defined as:

“An isolated area (i.e. optically enclosed) set up to operate Class 3B and 4 lasers. This area must confine the laser hazard and allow the laser user to control general access. This includes the requirement for windows, doors and other openings to be covered, filtered or shielded to prevent the beam from leaving the Laser Control Area boundaries.”
Should this laser be in a Controlled Area?
	
	
	

	1.2
	Controls:

The laser/equipment controls shall be located such that the operator is not exposed to the beam during their use.

Are laser/equipment controls suitably located?
	
	
	

	1.3
	Scanning systems:

If laser scanning mechanisms are present, they shall not allow operator exposure even in the case of failure or abnormal operations.

Are beam scanning systems present?
	
	
	

	1.4
	Warning signs and indicators:

The entrances to areas or protective enclosures containing Class 3B or 4 lasers should be posted with appropriate warning signs indicating the nature of the hazard. Visible or audible signals should also be provided at the doorway to indicate laser usage. The laser equipment should also include an emission indicator (e.g. light) at the beam exit aperture that illuminates during operation. For lasers operated in non-controlled areas (i.e. < Class 3B), appropriate warning signs should still be clearly visible.

Are suitable signage/indicators present?
	
	
	

	1.5
	Training: 

Operation of laser systems can represent a hazard not only to the user but also to other people over a considerable distance. Because of this hazard potential, only persons who have received training to an appropriate level should be placed in control of such systems. The training should include, but is not limited to:

a) Familiarisation with system operating procedures

b) The proper use of hazard control procedures, warning signs, etc.

c) The need for personal protection

d) Accident reporting procedures

e) Bio-effects of the laser upon the eye and the skin.

Have all authorised laser/equipment users undergone the Faculty /Division/Centre’s Laser Safety training and local laboratory induction? 
	
	
	

	1.6
	Authorisation:

The area responsible person (e.g. supervisor) should document their approval of laser/equipment use by individuals.

Is there a list of authorised laser/equipment users?
	
	
	

	1.7
	Laser modification:

If a user modification of a previously classified laser product affects any aspect of the laser’s performance or intended function, the person or organisation performing any such modification is responsible for ensuring the reclassification and relabelling of the laser product.

Has the laser equipment to be used been modified?
	
	
	

	1.8
	Beam stops:

All laser beams must be terminated within the Laser Control Area (Class 3B and 4) or working zone (Class 1M, 2M and 3R). A survey may be required to establish the location of all beams and reflections. Beam stops should be appropriately chosen to provide non-destructive termination of the beam under all power settings used. They should be mounted in a fixed geometry. Note that for IR lasers, fireproof materials may also be necessary and many surfaces that appear diffuse are excellent IR reflectors making them unsuitable for this application. For Class 3B and 4 lasers, an internal beam stop or shutter that can prevent the emission of light should be present on the laser itself.

Are appropriate beam stops employed?
	
	
	

	1.9
	Personal protective equipment (PPE):

Appropriate laser protective eyewear should be used by everyone in the Laser Control Area (or working zone for Class 3R lasers) at all times for Class 3R, 3B and 4 lasers. For UV lasers, gloves, long sleeve laboratory coats and face shields may also be necessary. Class 4 lasers especially are a potential fire hazard and protective clothing worn should be made from a suitable flame and heat resisting material. PPE can be stored outside the Laser Control Area (where practical) to allow user entry while wearing the appropriate PPE. All laser protective eyewear shall be clearly labelled with information adequate to ensure the proper choice of eyewear with particular lasers. The following should be considered when specifying suitable protective eyewear.

a) Wavelength(s) of operation

b) Radiant exposure or irradiance

c) Maximum permissible exposure (MPE)

d) Optical density of eyewear at laser output wavelength

e) Visible light transmission requirements

f) Radiant exposure or irradiance at which damage to eyewear occurs

g) Need for prescription glasses 

h) Comfort and ventilation

i) Degradation or modification of absorbing media, even if temporary or transient

j) Strength of materials (resistance to shock)

k) Peripheral vision requirements

l) Any relevant national regulations

Are all appropriate items of PPE available and used?
	
	
	

	1.10
	Key control:

The laser should be fitted with a key switch and a removable master key. When removed, the system must not operate. The key for Class 3B and Class 4 laser equipment should be removed from the key control when not in use, and stored to prevent unauthorised laser operation.

Does the laser have a master key switch for operation?
	
	
	

	1.11
	Laser emission interlocks:

Interlocks should be present on the laser enclosure to prevent electric shock or beam exposure during servicing. They must also be present in Laser Controlled Areas for Class 3B and 4 lasers. The interlock system shall preclude laser operation or prevent beam emission when the entry door is opened. Laser barriers or screens may also be used to attenuate laser radiation at the entry.

Are manufacturer interlocks present on the equipment?
Are interlocks installed on the Laser Control Area?
	
	
	

	1.12
	Emergency egress:

The Laser Control Area shall not prevent normal emergency egress.

Is emergency egress from the Laser Control Area possible?
	
	
	

	1.13
	Laser beam path:

The laser should be significantly above or below the standing/seating height for users. Beams pointing upwardly or at eye height (by misalignment etc.) should be terminated or readjusted. If a beam goes outside the horizontal plane intentionally (i.e. up or down), it must be clearly marked/identified or enclosed. Every effort must be made to avoid exposure of bystanders to beams especially during alignment.

Is the beam path suitably identified and controlled?
	
	
	

	1.14
	Laser beam path diagram:

When practical, a sketch of the laser beam path (block diagram) can be affixed to the entrance of a Laser Control Area.

Is there a sketch of the beam path available?
	
	
	

	1.15
	Viewing laser beams using optical instruments:

All optical instruments used to view the laser should be equipped with suitable filters or interlocks for operator protection under all conditions of maintenance and operation.

Is the beam optically viewed?
	
	
	

	1.16
	Jewellery and clothing:

Users should not wear jewellery (e.g. rings or watches) that may reflect the beam particularly during alignment. In addition, users should be aware of any clothing (e.g. ties) or hair that could fall into and scatter or ignite in the beam.

Are users aware of clothing and jewellery risks?
	
	
	

	2.
	OTHER HAZARDS INCIDENTAL TO LASER OPERATION

Depending on the type of laser used, associated hazards involved in laser operations may include the following:
	
	
	

	2.1


	Optical emissions from discharge tubes or lamps used to pump the laser:

Ultra-violet and infra-red emissions may be produced from discharge lamps used to optically pump solid state lasers. In the case of UV radiation, the hazard is especially more so when UV transmitting tubing or mirrors (such as quartz) are used. These lamps also pose a glass hazard during breakage (or implosion).
Are high/low pressure discharge lamps used in the laser?
	
	
	

	2.2
	X-rays and RFI:

Unless properly shielded, circuit components such as electronic tubes working at anode voltages greater than 5 kV may emit X-rays. X-rays may also be produced by laser/target interactions. Radio frequency interference (RFI) may also arise from laser power supplies (e.g. during Q switching).

Are X-rays/RFI present during laser/equipment operation?
	
	
	

	2.3
	Laser - material interactions:

The interaction of a high power laser with matter often generates fumes, vapours or particles. These may be hazardous. In addition, this interaction may give rise to the formation of a plasma with light (UV) emission.

Are there any high power laser-matter interactions present during operations?
	
	
	

	2.4
	Chemical hazards:

Chemicals that may be used with lasers include: dyes (e.g. dye lasers), solvents (e.g. dye solutions and optical cleaning), gases (e.g. excimer lasers) and cryogenic fluids for cooling. Cryogenic liquids may cause burns and require special handling precautions. Some cryogenic fluids e.g. nitrogen, can also act as asphyxiants if a leak occurs from the storage cylinders.  Some powered laser dyes are considered mutagenic and carcinogenic. Halogen gases used in excimer lasers are powerful oxidisers and are toxic if inhaled. Explosive reactions of chemical laser reagents or other gases used within the laboratory are also possible.

Are any chemicals used with this laser/equipment?
	
	
	

	2.5
	Fibre optics:

Fibre optics are often used with laser systems. They pose an alternative beam viewing hazard and a mechanical hazard (glass). 

Are optical fibres used with this laser/equipment?
	
	
	

	2.6
	Electrical and water hazards:

Many lasers make use of high voltages (>1 kV) with some units using kW of power (3 phase) for operation along with water cooling. There is a risk of both electrocution and flooding.

Are high voltages and water cooling used with this laser /equipment?
	
	
	

	2.7
	Ergonomics:

Ergonomics problems arising from awkward postures during alignment or equipment use over prolonged periods.

Is the laser/equipment ergonomically designed?
	
	
	

	2.8
	Environmental Aspects:

Many lasers are very inefficient at converting electrical energy into light. By-products include heat which must be transferred out to the environment. Environmental resources (i.e. water/electricity/gas) should be considered and minimised when using this laser/equipment.

Have environmental aspects been considered for this laser/equipment?
	
	
	


RECOMMENDATIONS:

	Performed By:
	

	Signature:
	

	Date:
	

	Performed By:
	

	Signature:
	

	Date:
	

	Performed By:
	

	Signature:
	

	Date:
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