Control Measures for Class 3b and 4 Lasers

Based on ANSI Z136.1-2007
1. The Applicability of Control Measures
1.1. Control measure shall be implemented by the Departmental Owner of each Laser to reduce the possibility of human exposure to hazardous laser radiation and the associated hazards (non-beam hazards).  
1.2. When a laser or laser product is located within a workspace that is not under the sole control of the Departmental Owner of the laser, the Department Head controlling access to the space must recognize and implement controls to protect all the occupants of the work area in conjunction with the Departmental Owner.

1.3. Control measures shall be implemented to reduce the exposure of humans to below the applicable Maximum Permissible Exposure (MPE).  Where the MPE and NHZ have not been calculated and confirmed by a qualified and experienced Laser Safety Officer, the whole room or enclosure shall be considered the Laser Controlled Area and requires the implementation and adherence to the site specific prescribe Control Measures.
2. Laser Control Measures
2.1. Prior to operation, it is incumbent upon the Departmental Owner of each laser to ensure the laser is located in a facility, room or enclosure with the following minimum physical and administrative features:
2.2. A Laser Controlled Area shall be defined to contain the laser radiation.  The room or enclosure must shield the public areas to ensure that members of the public may not be inadvertently exposed to laser radiation or non-beam hazards associated with the use of the laser. 
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2.2.1. The Laser Controlled Area shall be posted with the appropriate warning sign (see image to the left) in accordance with ANSI Z136.1:

a) Position 1 states, as appropriate:

b) Laser Protective Eyeware Required, or

c) Invisible Laser Radiation

d) Knock Before Entering

e) Do Not Enter When Light Is On

f) Restricted Area

2.2.2. Position 2 states the type of laser (Nd:Yag etc)

2.2.3. Position 3 states the class of laser in operation

2.2.4. Non-beam hazards shall be clearly communicated at the entrance as well.

2.3. The access to the laser key shall be restricted to the departmental owner and authorized Laser Operators.   The Laser Operator shall be trained to operate the specific laser safely and shall be responsible to ensure the site specific Laser SOPs are followed while supervising everyone within the Laser Controlled Area.
2.4. During all operation, maintenance and servicing, access to the Laser Controlled Area shall be limited to a Laser Operator as authorized by the Departmental Owner or persons supervised by the authorized Laser Operator.

2.5. Laser Control Measures are documented in Laser SOPS that are site specific and appropriate for each type of experiment or procedure involving the laser.  Laser Control Measures shall be approved by an experienced and knowledgeable Laser Safety Officer.  Control of non beam hazards should be included.  The safety of ancillary staff is to be considered in defining Laser SOPS. When possible engineering controls shall be implemented before administrative procedures or personal protection. SOPs are implemented for the various functions performed with the Laser:


2.6. OPERATION MODE:  Laser classification is based on the designed output in the operation mode and Laser SOPs must be developed to mitigate the risks associated with the laser classification.

2.7. MAINTENANCE MODE:  Maintenance would be limited to tasks associated with assuring the routine performance of the laser such as cleaning and replacing expendables and additional precautions may be required to ensure safety.  
2.8. SERVICE MODE:  Service would include the non-routine replacing or repairing faulty parts and may include access to the beam requiring additional control measures.
3. Laser Control measures  for class 3b lasers shall include:

3.1.1. Activation warning system: chime, light or verbal count down, and
a) Lights must be visible through protective eyeware, and 

b) Viewable within the occupied regions of the Laser Controlled Area

3.1.2. Operation of the Laser shall ensure the beam is well defined and limited within the controlled space.
3.1.3. Consideration shall be given as appropriate to:  

a) Terminate any potentially hazardous beam in a beamstop of an appropriate material.
b) Locate the exposed beam above or below eye level of everyone in the room

c) Provide all persons within the Laser Controlled Area with appropriate eye protection

d) Cover all windows, doorways, open portals to reduce the transmitted radiation.

4. Laser Control Measures for Class 4 lasers shall include:

4.1.1. Room or occupied enclose shall facilitate rapid egress in an emergency

4.1.2. A clearly marked “Panic Button” to deactivate the laser below MPE (should be red and mushroom shaped).

4.1.3. Entryway to Laser Controlled Area must have one of the following:

a) Non-defeatable Area/Entry Control Interlocked with Laser, or

b) Defeatable Entry controls may be appropriate if there is no hazardous radiation at the entry way 

c) Procedural Entry Control if

4.1.3.c.1. Everyone with access has adequate training and PPE is provided at entry

4.1.3.c.2. A door, blocking barrier or screen attenuates the laser radiation at the entry point

4.1.3.c.3. There is a visible or audible signal indicating the laser is activated.

