Checklist of Laser Hazard Control Procedures
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Note:  
All users of laser equipment in Deakin University must complete this checklist as a training tool prior to their operation of the laser(s). 
	Laser/equipment manufacturer:
	

	Laser model:
	

	Laser serial number:
	

	Location of laser or equipment: 
Building:


Room number:
	

	Laser emission wavelengths:
	

	Manufacturer designated Laser Class:
	

	Checklist completed by:
	

	Date:
	


	No.
	Checklist
	Yes 
	No
	NA

	1
	USE OF LASERS IN LABORATORIES AND WORKSHOPS 
	
	
	

	1.1
	 Class 1M, Class 2, Class 2M and Class 3R Laser Equipment:
	
	
	

	1.1.1
	Precautions are only required to prevent continuous viewing of the direct beam. For Class 1M, Class 2 and Class 2M, a momentary (0,25 s) exposure to radiation in the wavelength range 400 nm to 700 nm as would happen in accidental viewing situations is not considered hazardous. However, the laser beam should not be intentionally aimed at people.
Is continuous viewing of the direct beam possible?
	
	
	

	1.1.2
	Use of optical viewing aids (for e.g., binoculars) with Class 1M, Class 2M and Class 3R laser equipment may increase the ocular hazard. Further precautions for Class 1M, Class 2M and Class 3R lasers are given in Item 2.2

Are optical viewing aids used?
	
	
	

	1.2
	 Class 3B Laser Equipment:
	
	
	

	1.2.1
	Class 3B lasers are potentially hazardous if a direct beam or specular reflection is viewed by the unprotected eye (intrabeam viewing). Thus, precautions should be taken to avoid direct beam viewing and to control specular reflections. 

Is the laser operated in a controlled area?
	
	
	

	
	Are precautions taken to prevent unintentional specular reflections?
	
	
	

	1.2.2
	The laser beam should be terminated where possible at the end of its useful path by a material that is diffuse and of such a colour and reflectivity as to make beam positioning possible while still minimizing the reflection hazards.

· Note:  Conditions for safe viewing of diffuse reflections for Class 3B visible lasers are: minimum viewing distance of 13 cm between screen and cornea and a maximum viewing time of 10 s. Other viewing conditions require a comparison of the diffuse reflection exposure with the Maximum Permissible Exposure (MPE).

Is the laser beam terminated where possible at the end of its useful path by a suitable diffuse material?
	
	
	

	1.2.3
	Eye protection is required if there is any possibility of viewing either the direct or specularly reflected beam, or of viewing a diffuse reflection not complying with the conditions described in Item 1.2.2.

Is appropriate eye protection used to protect against hazardous eye exposure?
	
	
	

	1.2.4
	The entrances to areas should be posted with a standard laser warning sign. Please refer Laser Safety Standard, 4.7 Laser Area Warning Signs
Are the entrances to areas with Class 3B lasers posted with a standard laser warning sign?
	
	
	

	1.3
	 Class 4 Laser Equipment:

Class 4 laser equipment  can cause injury from either the direct beam or its specular reflections and from diffuse reflections. They also present a potential fire hazard. Thus the following controls should be employed in addition to those of Item 1.2  to minimize these risks:


	
	
	

	1.3.1
	Beam paths should be enclosed whenever practicable. Access to the laser environment during laser operation should be restricted to persons wearing proper laser protective eyewear and protective clothing. 

Beam paths should avoid work area, where possible, and long sections of tubes should be mounted so that thermal expansion, vibration, and other sources of movements in them do not significantly affect the alignment of beam forming components.

Is the beam path enclosed?
	
	
	

	
	During laser operation, is access to the laser environment restricted to persons wearing proper laser protective eyewear and protective clothing?
	
	
	

	
	Are laser tubes properly mounted so that thermal expansion, vibration, and other sources of movements in them do not significantly affect the alignment of beam forming components?
	
	
	

	1.3.2
	Class 4 lasers should be operated by remote control whenever practicable, thus eliminating the need for personnel to be physically present in the laser environment.

Are the Class 4 lasers operated by remote control?
	
	
	

	1.3.3
	Good room lighting is important in areas where laser eye protection is worn. Light coloured diffuse wall surfaces help to achieve this condition.

Is good room lighting provided where laser eye protection is worn?
	
	
	

	
	Are light coloured diffuse wall surfaces also provided for the room?
	
	
	

	1.3.4
	Fire, thermally induced aberrations in optical components, and the melting or vaporization of solid targets designed to contain the laser beam, are all potential hazards induced by the radiation from Class 4 lasers. A suitable beam stop should be provided, preferably in the form of an adequately cooled graphite or metal target. Very high power densities can be handled by absorbing the radiation over several reflections, each reflecting surface being inclined at such an angle to the incident radiation as to spread the laser power over a wide area.
Is a suitable beam stop provided to contain the hazardous, high powered laser beam?
	
	
	

	1.3.5
	Special precautions may be needed to prevent unwanted reflections in the invisible spectrum from far infra-red laser radiation, and the beam and target area should be surrounded by a material opaque at the laser wavelength. (Even dull metal surfaces may be highly specular at the CO2 wavelength of 10,6 μm.) 

Local screening should be used wherever practicable to reduce the extent of reflected radiation.
For lasers with invisible spectrum from far infra-red laser radiation, are the beam and target area surrounded by a material that is opaque at the laser wavelength?
	
	
	

	
	Is local screening also provided to reduce the extent of reflected radiation?
	
	
	

	1.3.6
	The alignment of optical components in the path of a Class 4 laser beam should be checked prior to operation and then periodically checked again.
Is the alignment of optical components in the path of a Class 4 laser beam checked prior to operation and then periodically checked again?


	
	
	

	2
	USE OF LASERS IN OUTDOOR AND CONSTRUCTION WORK
	
	
	

	2.1
	 Class 2 Laser Equipment:
	
	
	

	2.1.1
	Wherever reasonably practicable the beam should be terminated at the end of its useful path, and the laser should not be pointed at personnel (i.e. at head height).

Is the beam terminated at the end of its useful path?
	
	
	

	
	Is the laser aimed at the head height  of personnel?
	
	
	

	2.2
	 Class 1M, Class 2M and Class 3R Laser Equipment Used for Surveying, Alignment and Levelling:


	
	
	

	2.2.1
	Only qualified and trained persons should be assigned to install, adjust and operate the laser equipment.

Are only qualified and trained personnel assigned to install, adjust and operate the laser equipment?
	
	
	

	2.2.2
	Areas in which these lasers are used should be posted with an appropriate laser warning sign.
Is an appropriate laser warning sign posted in areas in which these lasers are used?
	
	
	

	2.2.3
	Wherever practicable, mechanical or electronic means should be used to help in the alignment of the laser.

Are mechanical or electronic means used to help in the alignment of the laser?
	
	
	

	2.2.4
	Precautions should be taken to ensure that persons do not look directly into the beam (prolonged intrabeam viewing can be hazardous). Direct viewing of the beam through optical instruments (theodolite, etc.) may also be hazardous, particularly for Class 1M and Class 2M lasers that failed condition 1 of table 10 in AS 2211.1:2004, and should not be permitted unless specifically approved by a Laser Safety Officer.

Are precautions taken to ensure that persons do not look directly into the beam?
	
	
	

	
	Are precautions also taken to ensure that the beam is not viewed directly through optical instruments?
	
	
	

	2.2.5
	The laser beam should be terminated at the end of its useful beam path and should always be terminated if the hazardous beam path (to nominal ocular hazard distance or NOHD) extends beyond the controlled area. 

Is the laser beam terminated at the end of its useful beam path?
	
	
	

	
	If the hazardous beam path (to NOHD) extends beyond the controlled area, is the beam terminated in all cases within this controlled area? 
	
	
	

	2.2.6
	The laser beam path should be located well above or below eye level wherever practicable.

Is the laser beam path located well above or below eye level?
	
	
	

	2.2.7
	Precautions should be taken to ensure that the laser beam is not unintentionally directed at mirror-like or specular surfaces (but, more importantly, at flat or concave mirror-like surfaces).

Are precautions taken to ensure that the laser beam is not unintentionally directed at mirror-like or specular surfaces (especially  flat or concave mirror-like surfaces)?
	
	
	

	2.2.8
	When not in use, the laser should be stored in a location where unauthorized personnel cannot gain access.
When not in use, is the laser equipment stored in a location where unauthorized persons cannot gain access?
	
	
	

	2.3
	 Class 3B and Class 4 Laser Equipment:

Class 3B and Class 4 lasers in outdoor and similar environments should only be operated by personnel adequately trained in their use and approved by the Laser Safety Officer. To minimise possible hazards, the following precautions should be employed in addition to those provided in Item 2.2.

	
	
	

	2.3.1
	Personnel should be excluded from the beam path at all points where the beam irradiance or radiant exposures exceed the MPEs unless they are wearing appropriate protective eyewear and clothing. Engineering controls such as physical barriers, interlocks limiting the beam traverse and elevation, etc. should be used wherever practicable to augment administrative controls.

An optional solution is to place the operator inside a local enclosure which provides protection from errant beams and gives good all around visibility.

Are personnel excluded from the beam path at all points where the beam irradiance or radiant exposures exceed the MPEs unless they are wearing appropriate protective eyewear and clothing?
	
	
	

	
	Are engineering controls (such as physical barriers, interlocks limiting the beam traverse and elevation, or placing the operator inside a local enclosure to provide protection from errant beams etc.) used wherever practicable to augment administrative controls?
	
	
	

	2.3.2
	The intentional tracking on non-target vehicular traffic or aircraft should be prohibited within the nominal ocular hazard distance (where any ocular exposure is in excess of the appropriate corneal Maximum Permissible Exposure limits).
Is the intentional tracking on non-target vehicular traffic or aircraft prohibited?
	
	
	

	2.3.3
	The beam paths should, whenever practicable, be cleared of all surfaces capable of producing unintended and potentially hazardous reflections, or alternatively, the hazard area should be extended appropriately.

.
Are the beam paths cleared of all surfaces capable of producing unintended and potentially hazardous reflections, or alternatively, is the hazard area extended appropriately?
	
	
	

	2.3.4
	Although direct intrabeam viewing of Class 3B lasers is usually hazardous, a beam may in all cases, be safely viewed via a diffuse reflector under the following conditions:

· minimum viewing distance between screen and cornea of 13 cm;

· maximum viewing time of 10 seconds.


If either one of these conditions is not satisfied, a careful assessment of the hazard is necessary.

To enable safe viewing of Class 3B beams via a diffuse reflector, if either one of the following conditions is not  met i.e. a)  minimum viewing distance between screen and cornea of 13 cm; or b) maximum viewing time of 10 seconds, has a careful assessment of the hazard been carried out?

	
	
	

	2.4
	Lasers for Surveying, Alignment, and Levelling:

	
	
	

	2.4.1
	Lasers of Class 1 or Class 2 should be used for surveying, alignment, and levelling applications whenever practicable. There may be situations, however, where high ambient light levels require the use of lasers of higher output power. If Class 1M, Class 2M and Class 3R lasers are used, the requirements of Item 2.2 should be complied with. In those exceptional cases where Class 3B lasers are necessary, the requirements of Item 2.3 should be followed. 

For surveying, alignment, and levelling applications, are lasers of Class 1 or Class 2 used whenever practicable?
	
	
	

	
	If it is necessary to use Class 1M, Class 2M and Class 3R lasers, are the requirements under Item 2.2 followed?
	
	
	

	
	In exceptional cases where Class 3B lasers are necessary, are the requirements of Item 2.3 followed?
	
	
	

	2.4.2
	Human access should also not be permitted to laser radiation in the wavelength range from 400 nm to 700 nm with a radiant power that exceeds 5 × 10–3 W for any emission duration exceeding 3.8 × 10–4 seconds, nor should human access be permitted to laser radiation in excess of the Accessible Emission Limit (AEL) for Class 1 for any other combination of emission duration and wavelength range.

.
Is human access permitted to laser radiation in the wavelength range from 400 nm to 700 nm with a radiant power that exceeds 5 × 10–3 W for any emission duration exceeding 3.8 × 10–4 seconds?
	
	
	

	
	Also, is human access permitted to laser radiation in excess of the AEL for Class 1 for any other combination of emission duration and wavelength range?


	
	
	

	3
	USE OF LASERS IN DEMONSTRATIONS, DISPLAYS AND EXHIBITIONS 
	
	
	

	3.1
	Only Class 1 or Class 2 laser products should be used for demonstration, display or entertainment in unsupervised areas. The use of other classes of lasers for such purposes should be allowed only when the laser operation is under the control of an experienced, well-trained operator and/or when spectators are prevented from exposure to levels exceeding the applicable Maximum Permissible Exposure (MPE)?
Are only Class 1 or Class 2 laser products used for demonstration, display or entertainment in unsupervised areas?
	
	
	

	
	Is the use of other classes of lasers for such purposes permitted only when the laser operation is under the control of an experienced, well-trained operator and/or when spectators are prevented from exposure to levels exceeding the applicable MPE?
	
	
	

	3.2
	Each demonstration laser equipment used for teaching purposes in schools, etc. should comply with all of the applicable requirements for a Class 1 or Class 2 laser product. A demonstration laser equipment should thus not allow human access to laser radiation in excess of the accessible emission limits of Class 1 or Class 2 as applicable.
Does each demonstration laser equipment used for educational purposes in schools, etc. comply with all of the applicable requirements for a Class 1 or Class 2 laser product?
	
	
	

	
	Does the demonstration laser equipment permit human access to laser radiation in excess of the accessible emission limits of Class 1 or Class 2?

	
	
	

	4
	USE OF LASER POINTERS
	
	
	

	
	Laser pointers, whilst a useful training tool, can present a hazard that is capable of causing eye injury, the largest concern being potential damage to the retina. 
Laser pointers of Class 1 and 2 are readily available commercially. Unfortunately, Class 3R laser pointers can still be purchased at some shops and at many market stalls. As class 3R lasers have the potential to cause eye injury, legislation has been introduced in Victoria and other states to ban the use of class 3R laser pointers. Deakin University strictly prohibits the use of laser pointers that are not Class 1 or Class 2 on all University premises.
	
	
	

	4.1
	To Reduce the Potential Hazard from Laser Pointers:


	
	
	

	4.1.1
	Use only laser pointers with Australian Standard AS 2211.1 Laser Classification Class 1 and Class 2. Lasers classified internationally (e.g. China or the USA) are classified using different criteria. 

Should you only use laser pointers with AS 2211.1 Laser Classification Class 1 and Class 2?
	
	
	

	4.1.2
	Laser pointers should not be purchased from local markets or over the internet, as the classification and manufacturing quality is questionable. Purchase only from reputable suppliers.

Should you purchase laser pointers from local markets or over the internet?
	
	
	

	4.1.3
	Do not use or purchase a laser pointer that has a stated emission level of greater than 1mW (i.e exceeding Class 2 emissions). Class 2 lasers should be labelled correctly “Caution: Laser Radiation. Do not stare into the beam. Class 2 Laser Product”.
Should you use or purchase a laser pointer that has a stated emission level of greater than 1mW (i.e exceeding Class 2 emissions)?
	
	
	

	4.1.4
	The wavelength (colour) of the laser also has an impact on its hazard properties. Red lasers are less hazardous than green lasers with the same emission level;

Are green lasers more hazardous than red lasers with the same emission level?
	
	
	

	4.1.5
	The laser pointer operating switch should be a momentary contact type (designed to shut off the laser when released). The switch should not have a locking device to keep the beam on when direct pressure is removed from the switch.

Should you always purchase or use a laser pointer that has an operating switch which is a momentary contact type (designed to shut off the pointer when released)?
	
	
	

	4.2
	Safe Use of Laser Pointers
Laser pointers are effective tools when used properly. The following considerations should be observed when using laser pointers: 

	
	
	

	4.2.1
	Never look directly into any laser beam. Never intentionally direct a laser beam toward oneself or point it at another person. The beam should be directed towards the screen and away from the audience; 

When using a laser pointer, should you always direct the laser beam towards the screen and away from the audience or any person(s)? 
	
	
	

	
	Should you look directly into any laser beam?
	
	
	

	4.2.2
	The beam should be turned off when not in immediate use;

Do you always turn off the laser pointer when it is not in immediate use?
	
	
	

	4.2.3
	Do not aim the laser pointer at mirror-like surfaces (such as glass, metal and other highly reflective materials).

Are you certain that your laser pointer is not aimed at mirror-like or highly reflective surfaces ?
	
	
	

	4.2.4
	Never view a laser pointer using an optical instrument, such as binoculars or a microscope. Similarly, use of laser pointers is prohibited when optically-aided viewing of the beam is probable. Optical aids include telescopes, binoculars, viewing optics and similar devices.

Should you view a laser pointer using an optical instrument, such as binoculars or a microscope?
	
	
	

	
	Should you use laser pointers when optically-aided viewing of the beam is probable? 
	
	
	

	4.2.5
	Do not allow children to use laser pointers. Only allow trained personnel to use laser pointers;
Should children be allowed to use laser pointers?
	
	
	

	
	Should only trained personnel be allowed to use laser pointers?
	
	
	

	4.2.6
	All lasers must be included on the University Laser Register. Please contact the University Radiation Safety Officer if you have a laser which you think may not be on the Register. 
Please refer Laser Pointers - Laser Safety Information Sheet for more details on safe use of laser pointers.
Should all laser pointers used in Deakin University be included on the University Laser Register?
	
	
	


