Commentary on the Laser Controlled Area Standard Operating Procedure (SOP) Brookhaven National Laboratory (BNL) Laser Safety Committee



What’s in a name?

The term Standard Operating Procedure or SOP is a reserved descriptor included in the ANSI standard on Safe Use of Lasers (ANSI Z136.1-2000 Sec 4.4 ‘Administrative and Procedural Controls [Class 3b and Class 4] et seq.).   The standard defines an SOP as a “Formal written description of the safety and administrative procedures to be followed in performing a specific task.”  The use of the word  ‘Procedures’ in this context is unfortunate, because it has lead to confusion in the implementation of SOPs at the Laboratory where procedures have their own cultural and contextual meaning.     

The functions described for SOPs in the ANSI standard are more akin to Operational Safety Envelopes in the DOE oversight environment.  Within the Laboratory, procedures for actually conducting work are developed through work planning or experimental review processes.  BNL has chosen to adopt the ANSI standard for its implementation of a laser safety program and has retained the term SOP in the Laser Safety Program Subject Area as a way to help in facilitating implementation of the standard.  

What is in a Laser Controlled Area SOP document at BNL?

In implementing the standard, as with other activities at BNL a graded approach is adopted.  This allows the document to be tailored to the hazard levels and control measures that are suitable for a particular installation.  At a minimum, the SOP must contain the information that allows for the identification of the hazard envelope for a particular laser installation and the control measures required to maintain a particular type of operation within the defined safety envelope.  Additional information may be included as deemed necessary or convenient by either the installation owner or the Laser Safety Officer.    

The SOP stands on a thorough analysis of the hazards and controls; hence it is a revision- controlled document where changes in the document should reflect real changes in the operational safety envelope.  For this reason, information relating to details of particular set-ups that have no role in determining the safety envelope, but which might be subject to frequent changes, are best included in working procedures maintained through work planning or experimental safety reviews at the Department/Division level.  The BNL Laser Controlled Area Standard Operating Procedure (SOP) Template is a useful guide to the types of information typically included in an SOP.  It is important to note that SOPs must be reviewed annually. 

The level of detail actually provided will be influenced by many factors including complexity, stability, and number of users of a system.  This is illustrated qualitatively in the following figure:
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The level of detail included should be sufficient to allow a knowledgeable individual to verify that the laser controlled area is configured as described, and that the required control measures are in place.

The ANSI standard outlines three modes of operation for laser controlled areas; Operation, Maintenance, and Service.   They each describe expected types of operations, which must be anticipated in the hazard analysis.  Operation envisions the ‘normal use’ of a laser installation.  In the standard, Maintenance is more narrowly defined than the usual meaning and describes activities meant to be performed by the trained user to ensure optimal operation of the laser for its intended function (including alignments).  Service is a broader term that encompasses any kind of work on the laser system, which can include major repairs as well as adjustments necessary to keep the laser functional.  In commercial systems, a service representative from the vendor would often perform this service.

The Art in Writing the SOP

SOPs must cover all three modes of operation (where applicable).  Practice at BNL allows for separate documents describing one or more of these modes where the separation provides better clarity in understanding the safety envelope.

In the conduct of research, the Principal Investigator needs to ensure that all aspects of safety are understood by, and communicated to, the users of systems under their charge.  Safety procedures can and should be a vital part of this process.    

Establishing the Envelope

In describing the working boundaries for operation/maintenance/service, the writer should mentally walk through the steps of the task to be accomplished, stopping and noting where specific steps/precautions need to be taken to conduct the work safety.  Any of these steps or precautions, which are important for safety, needs to appear in the SOP.  These steps needn’t necessarily be listed chronologically or step-wise, as they would be encountered in a checklist format.  The writer may choose to list them in terms of the magnitude of the hazard they represent.  This latter approach may work well especially for relatively simple systems.  Whatever form they take, the SOP should highlight and outline what is necessary.

Laser manuals

Laser manuals supplied by the manufacturer can be useful and should be consulted in composing procedures for operation, and maintenance including internal alignment, of the laser itself.  Of course, because the manuals typically refer to laser specific issues, they cannot be relied upon to address beam hazards once the beam exits the aperture.  What happens after the beam leaves the laser proper also needs to be addressed.  

SOPs as training tools

Specific training is required to be given to all laser users by the person responsible for the laser system they will be using.  In constructing the SOP, the information they provide should be viewed as complementing the operations specific training and should also serve as a summary of safety highlights for each system.  Some basic level of knowledge needs to be assumed, however; they should be written for those individuals who are least familiar with the system.   Writing them at this level also prompts the writer to analyze and think about how the work should be done.  Writing them at a higher level may cause people to omit information that may be obvious to the author, but could be of vital safety consequence to the uninitiated user. Writing the SOP at the introductory level will also facilitate the addition of less experienced users to the laboratory.

The SOPs are also a useful tool for reinforcing safety expectations, especially to new or non-BNL employees.  It is also important to maintain frequent contact between the worker and the supervisor and a clear definition of the expectations of conduct for both.  Both scientific staff supervisors and the people under their charge can benefit from sharing work experiences through regular discussions with their staff.  In some settings this may be best accomplished through regularly scheduled meetings, even if they are informal.

Revisions to SOP’s

The question inevitably arises; what will trigger a revision of an SOP?  The broad answer is anything that changes the safety envelope of the laser controlled area.  This in turn depends on examining the proposed changes in activity.  For example, if an SOP specified a laser of a specific model from a particular vendor, a change in the laser would trigger a revision.  If in the same situation, the laser was specified in the SOP with all of the parameters required to perform a hazard analysis, perhaps even giving the envisioned laser model information as a reference, substitution of a laser of substantially the same or reduced hazard characteristics need not trigger a revision.  In such cases advice should be sought from the Laser Safety Officer.  
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