Risk Assessment template for Class 3B and 4 lasers	 

[bookmark: _Toc70333397]Risk assessment template for Class 3B and 4 lasers – University of Glasgow
This document, once completed and approved, constitutes a laser risk assessment for the work to which it relates. A laser risk assessment should be completed for each laser experiment before work first begins and when there are any significant changes to the work. 
Final responsibility lies with the Principal Investigator (PI), Manager or Supervisor to demonstrate they have identified all the hazards and assessed the risks for their work. Laser risk assessments must be reviewed periodically or when an experiment significantly changes.
	Name of experiment
	[Unique name for the experiment this risk assessment refers to]

	Location of experiment
	[Building / room / area]

	Responsible PI & emergency contact tel no
	[Person with ultimate responsibility for safety of this experiment]

	Scope of Risk Assessment 

	[e.g. does this document cover all activities on this experimental setup, or are some excluded?]



	
	Name
	Date
	Date of next review

	Author

	
	
	

	Reviewer & Approver
	
	
	




Template document v1.5, template last updated 9/2/24

Table 1 – Description of lasers and optical conversion equipment
	Description & classification of laser(s) covered by this risk assessment. Include optical conversion devices (e.g. NOPA)

	
	Laser 1
	Laser 2
	Laser 3
	Laser 4
	Laser 5
	Laser 6

	Laser name and manufacturer
	
	
	
	
	
	

	Laser power or energy
	
	
	
	
	
	

	Laser beam wavelength (or range). 
	
	
	
	
	
	

	Output (e.g. CW, pulsed, tunable)
	
	
	
	
	
	

	Pulse length and pulse repetition frequency
	
	
	
	
	
	

	Laser classification
	
	
	
	
	
	

	Number of identical lasers of this type
	
	
	
	
	
	

	
	For additional lasers, please append an extra sheet to this risk assessment.

	Persons who may be affected by the use of this equipment.
Things to consider (list not exhaustive):
Those working with the equipment
Others who may be in the area when the equipment is being used.
Those in the area but not connected with the work.
Visitors/students
Cleaners or maintenance staff
	 




Beam path diagram
If available, insert a beam-path diagram, schematic or description in the space below. This should clearly indicate areas and compartments with engineering controls, and areas that would be typically open beam (if any).
The purpose of this diagram is to provide context, and to define the scope of the risk assessment. If a system is under construction, a diagram or description of the intended system should be included in whatever detail is available. In general, if the information about the experiment is more vague and open-ended, then you may need to work harder to define appropriate precautions in the risk assessment and scheme of work.





Hierarchy of control measures
By default, the beam from Class 3B and 4 should be enclosed. Open beam work should be by exception only and must be supported fully by a justification. A hierarchy of control measures must be considered, with specific justification provided for why it is not reasonably practicable to apply control measures from higher up the hierarchy. The following is a rough guide to the order of priority to consider:
Best practice 
· Fully enclosed system (class 1 laser hazard; fully eyesafe)
· Eyesafe viewing windows, remote viewing cameras
· Remote adjustment of most-frequently-adjusted components
· Reduce laser output to lower hazard level (via some suitably robust and verifiable method).
· Demonstrated/measured reduction of exposed hazard level (e.g. enclosing collimated or high-power beam paths, and restricting physical access to beam path, to reduce exposed hazard level to class 2M or even class 1)
· Partially enclosed beam, or fully enclosed except when access required for specific procedures)
· Beam guards to confine a horizontal beam to the optical table. Below eye height
· Laser protective eyewear. Protective clothing?
Last resort
Some procedures (e.g. alignment, calibration etc) may present a higher level of hazard that demands increased precautions compared to routine activity by “users” of a system. If so, these procedures must be defined, the hazards and increased mitigation measures identified, and a detailed scheme of work provided to define and constrain the procedures.
Laser compartment model
Laser applications will have hazards associated with the beam itself, as well as non-beam hazards (e.g. high voltages, fumes, high temperatures, chemicals etc), which can often be more hazardous that the laser beam. This risk assessment must consider both the laser beam and the non-beam hazards. A systematic approach to identifying all the hazards is to use the compartment model, which splits an application into four compartments, as follows:


Table 2: The laser

	HAZARDS
	DESCRIPTION - describe the laser unit itself

	High voltage      ☐ Yes 
	Things to consider (list not exhaustive):
Is the laser unit itself a part of the research system, i.e. is it partly open, does it require user adjustment/alignment, etc?

Does the laser incorporate an emission warning indicator? 
How does the laser interface with any active safety system – warning lights, door interlocks?
Would the laser still produce a laser beam if door interlocks and or warning lights were accidentally disconnected?
Is a beam shutter fitted: what triggers the shutter, how does lasing re-start if a shutter is actuated?
How is beam power increased/decreased?
How are power levels verified?
Are correct warning labels on the laser and all panels?

Are increased hazards present during specific construction/alignment/maintenance procedures?
When are these hazards present?
Describe them here
Specific mitigation measures should be described in separate detailed schemes of work (addendum to this risk assessment)


	Gas cylinders      ☐ Yes 
	

	Toxic gases/chemicals  ☐ Yes 
	

	Mechanical       ☐ Yes 
	

	Noise         ☐ Yes 
	

	Trailing cables     ☐ Yes 
	

	Fire/explosion      ☐ Yes 
	

	Cryogenic fluids     ☐ Yes 
	

	Other hazards (specify)    ☐ Yes 
	

	Increased hazard during construction/alignment/maintenance procedures                            ☐ Yes
	


Table 3: The beam delivery

	HAZARDS
	DESCRIPTION - describe the optical path, beam shaping etc

	Open or partially open beam ☐ Yes
	Things to consider (list not exhaustive):
Open or partially open beam?
Full or partial beam enclosure? Does the enclosure need to be interlocked?
Robustness of enclosure? Is a calculation required of containment survival time?
What percentage of the beam path is enclosed? Could you access the beam path with your face?
Is it a hazard if exposed skin interacts with the beam path?

If the beam is not fully enclosed, does the beam present a reduced hazard level compared to the classification of the laser source? e.g. can you justify that the hazard level presented by any exposed beam in the experiment (as designed, and described here) is reduced to class 2M?
If a diverging beam is exposed and accessible, what is the nominal ocular hazard distance (NOHD)?

Are there optical components that could modify beam properties or path? 
Are any non-horizontal beam paths (e.g. periscopes) present?
Does the beam leave the optical table?
How is routine adjustment/alignment carried out?
How is the beam terminated? Do stray reflections require tracing and termination?

Are increased hazards present during specific construction/alignment/maintenance procedures?
When are these hazards present?
Describe the hazards here
Specific mitigation measures should be described in separate detailed schemes of work (Table 8, below)

Is the beam path diagram (included above) fixed, or are elements of it subject to change? 
When/why might they be changed, and by whom?
What restrictions are there on what can be changed without requiring a new risk assessment? 


	Non-optical reflective surfaces ☐ Yes
	

	Beam path alignment required ☐ Yes 
	

	Non-horizontal beam paths ☐ Yes
	

	Variable beam path ☐ Yes
	

	Beam initially out of alignment ☐ Yes
	

	Potential for fibre damage ☐ Yes
	

	Other specific hazards (describe)  ☐ Yes 
	

	Collimated beam exposed & accessible (strong justification in Table 7)  ☐ Yes 
	

	Increased hazard during construction / alignment / maintenance procedures                            ☐ Yes
	



Table 4. The laser process (how the beam interacts with a target, detector etc)

	HAZARDS
	DESCRIPTION – describe what the beam does when it interacts with a target 

	Fumes generated at target ☐ Yes 
	Things to consider (list not exhaustive):
Does the beam and all reflections terminate fully on a camera, photodetector or other termination?
or…
Will the beam reflect or scatter from the target?
Does the laser interaction produce additional hazards: fire, explosion, heating, other radiation?
Is fume produced (cutting operations?) If so, is there fume extraction fitted?
If alignment of beam and target is required, how is this carried out?
Is the interaction contained to protect against secondary hazards? If so, consider containment failure consequences.
Is the target presence sensed/detected? If so, could the laser beam be fired without a target present? If so, what are the consequences?

Are increased hazards present during specific procedures involving specific samples, alignment of sample, etc?
When are these hazards present?
Describe the hazards here
Specific mitigation measures should be described in separate detailed schemes of work (addendum to this risk assessment)



	Scatter from target ☐ Yes 
	

	Heating of target ☐ Yes 
	

	Manual handling of target ☐ Yes
	

	Other hazards (specify) ☐ Yes 
	

	Increased hazard during               specific procedures ☐ Yes
	


Table 5. The laser environment

	HAZARDS
	DESCRIPTION - describe the environment in which the laser is used

	Unrestricted access ☐ Yes
	Things to consider (list not exhaustive):
When the laser is in use does the room need be to access controlled to protect individuals or, is there no laser hazard to room occupants?
Is there a need to designate the room as a Laser Controlled Area? 
Who will be permitted to be in the room when laser is active?
Will the laser be operated unattended?
Will persons within the room be required to wear personal protective eyewear?

How are (all) the access doors secured to prevent unauthorised access? (e.g. are the doors locked with keycard or keycode access, or are doors interlocked to the operation of the laser?)
Under what circumstances is lone working permitted? What if something happens to the lone worker?
Emergency responders will force entry in case of an emergency. Are specific steps required to ensure they are safe, particularly if the room is unoccupied or the occupant incapacitated?

How is the laser controlled? e.g. key or software.
Security arrangements for the physical key or software access/password?
Is a remote door interlock fitted to the laser? Does this fail to safety?
Are interlocks good quality or easy to defeat simple spring/reed switches?
Is there an interlock override function?

Is there adequate heat removal, ventilation, water cooling?
If water cooling is used are quality plumbing fittings employed and is the plumbing and equipment positioning chosen to minimise the potential for electrical issues arising from a leakage of coolant?

	Room could be hazardous for
 e.g. fire brigade entry ☐ Yes
	

	Windows in the laser room ☐ Yes
	

	Multiple doors into laser room ☐ Yes 
	

	Reflective objects present ☐ Yes
	

	Ignition hazards ☐ Yes
	

	Out-of-hours access or   
lone working  ☐ Yes
	

	Other hazards (specify) ☐ Yes 


	



Table 6 – Laser risk assessment
This table constitutes the main part of the laser risk assessment, where the risks from the hazards identified in the tables above are evaluated and the need for further control measures determined. Each compartment should be assessed for both the beam and non-beam hazards identified in Tables 2 to 5. The hierarchy of control measures must be considered when determining the control measures required. The risk cannot be assessed as “low” if PPE such as laser safety googles are required as part of the control measures.

	HAZARDS
	PERSONS AT RISK
	CONTROL MEASURES
	ASSESSED RISK (LOW, MEDIUM, HIGH)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





Table 7 - Justification of open beam work
In national safety guidelines the default expectation is to have any class 3B or class 4 beam path fully enclosed. It may be necessary for access panels to be interlocked. Reliance must not be placed upon laser protective eyewear as the main line of protection, unless absolutely unavoidable. 
If you are working with an open Class 3B or Class 4 laser beam (i.e. during final alignment at high power), you must provide a robust justification for why this is essential, and you need to demonstrate that you have considered the hierarchy of control measures.
	To be completed if any class 3B/4 open beam working is anticipated

	What activities require open beam working that will exceed the maximum permitted exposure (MPE)? How often will these occur, and for how long? How much of the beam needs to be exposed?
	

	Write a justification for not being able to fully enclose the beam and prevent access. This justification must show that you have considered the options (including remote viewing using cameras, remote adjustment of optical elements using actuators) and explain why it is not practicable to implement these controls for your laser application.
Stating that you have trained operators who are familiar with lasers as your only justification is never acceptable.
	



	What type of laser protective eyewear is required? State:
· The type (D, I, R or M), protection factor (LB number) and wavelength range(s); 
· The calculation that justifies your choice of this eyewear, to ensure it offers the required protection (provide details in an appendix to this form if necessary); 
· How the eyewear is used and stored.
	






Table 8 – Schemes of work
	The procedures written here are a mandatory part of agreed safety precautions for working with this experiment. In other words, deviation from this scheme of work is a violation of the agreed safety precautions. Therefore, the schemes of work should be general enough to cover all anticipated activities, while being specific enough to ensure the safety of all affected. If new activities are planned in future, this risk assessment and scheme of work must be updated.



	Scenario: Routine use of experiment (after construction complete)
	Users: list individuals or categories (e.g. PhD, undergrad)

	Expected duration and frequency: 
	

	Training required:
	

	Restrictions:
	

	Procedures to be followed:

For routine use of an experiment, the design is fixed, components do not require significant realignment and adjustment, and the procedures and precautions required may not be as strict as during other specific procedures (detailed in subsequent tables).



	Scenario: Construction and improvement of optical setup
	Users: list individuals or categories (e.g. PhD, undergrad)

	Expected duration and frequency: 
	

	Training required:
	

	Restrictions:
	

	Procedures to be followed:

During construction and improvement, the exact details of the experimental design may not be known in advance. In that case, this scheme of work must define what kinds of things will and will not be done, what procedures will be followed (e.g. use of alignment lasers, limiting of laser power [controlled and measured how?]), what happens if something goes wrong, etc.



	Scenario: Realignment and calibration (if applicable)
	Users: list individuals or categories (e.g. PhD, undergrad)

	Expected duration and frequency: 
	

	Training required:
	

	Restrictions:
	

	Procedures to be followed:





	Scenario: Other (create duplicate entries as required)
	Users: list individuals or categories (e.g. PhD, undergrad)

	Expected duration and frequency: 
	

	Training required:
	

	Restrictions:
	

	Procedures to be followed:
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