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Safety

PRECAUTIONARY MEASURES REQUIRED IN THE USE OF LASERS

____________________________________________________________________________________
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_____________________________________________________________________________________
This instruction implements AFPD 91-3, Occupational Safety and Health.  It outlines the minimum safety procedures for operating lasers and laser equipment.  It applies to all activities or units conducting laser tests or operations at Rome Research Site, and those supporting such functions.

SUMMARY OF CHANGES

This revision changes references of Rome Laboratory Safety and Environmental Health Office to Environmental, Safety and Occupational Health (ESOH) Office.  Revision also changes points of contact from Base Fire Department to the ESOH Office or the Rome City Fire Department.
1.  References.  The following are related documents and interfacing publications:

· AFPD 91-3, Occupational Safety and Health
· AFI 91-301, Air Force Occupational Safety, Fire Prevention, and Health (AFOSH) Program
· AFOSH Std. 48-10, Health Hazards Control For Laser Radiation
· AFOSH Std. 91-31, Personal Protective Equipment
2.  General Information.  Lasers (light amplification by stimulated emission of radiation) have the ability to concentrate high energies of electromagnetic radiation in beams which consist of a single wavelength or a single frequency.  These devices generally operate in the ultraviolet, visible, and infrared portions of the electromagnetic spectrum.  The beams generated by the devices may be continuous or pulsed and may be generated from crystals, gases, special glass, liquids, or paramagnetic materials.  The various materials give beams of different wavelengths.  The physical danger from exposure to laser radiation may vary from slight to extremely severe, depending on the laser output power, operating wavelength, exposure time, and body part exposed.

3.  Responsibilities.   Rome Research Site activities possessing lasers appoint a responsible project officer for each activity using lasers to make sure of compliance with this regulation.  The project officer sets up operating procedures necessary to protect the public, contractor personnel, engineering personnel, and laser operators from hazardous levels of laser radiation.  These procedures include, but are not limited to:

3.1.  Notifying the Environmental, Safety and Occupational Health Office (IFOCV) when plans are being made to use lasers so that AFOSH Std 48-10 is complied with without delaying the intended laser use.  All laser activities are surveyed by the ESOH Office before operation.  Surveys of laser programs and laser research facilities are needed initially.  The facility is surveyed annually to ensure there is no change in operating procedures or equipment.  Re-surveys are needed when there is a change in facility, operating procedure, or equipment.

3.2.  Sending names of all persons who will be engaged in laser activities to the ESOH Office.  ALL LASER OPERATORS MUST BE CLEARED through the Environmental, Safety and Occupational Health Office before participating in laser operations.  This includes an initial optometry examination and knowledge of safety procedures.  All requests for initial eye exams are sent to the Environmental, Safety and Occupational Health Office.   Enough lead-time should be given the ESOH Office and the VA clinic to permit timely scheduling of needed examinations.  Operator data to be sent to the ESOH Office should include:  name, organization, E-mail address, and telephone extension.

3.3.  Notifying the ESOH Office and the Rome City Fire Department (911) immediately of any laser-caused skin burns, persistent after images, or suspected eye damage, so that needed reports may be sent.

3.4.  Notifying the ESOH Office when there is a possibility of a fire hazard created by laser operations.

3.5.  Sending laser project operating instructions to the Environmental, Safety and Occupational Health Office for review.  These operating instructions must clearly define operating locations, including space maintenance area, test ranges, targets, backstops, and laser sites, etc., as applicable.  They also include:

· Type of laser

· Wavelength

· Transverse Electromagnetic (TEM) mode

· Manufacturer

· Model number

· Serial number

· Mode of Operation

· Output - peak and average

· Pulse duration

· Pulse repetition rate

· Beam diameter

· Beam divergence

3.6.  Notifying the Environmental, Safety and Occupational Health Office of specific changes in operating instructions.  These may occur as knowledge advances in the state-of-the-art, and may need specialized safety precautions.

3.7.  Reviewing operating instructions before each test or operation of a laser.  Established procedures and checklists are used during every energizing, firing, or shutdown of a laser.  These procedures are reviewed at least annually, according to AFOSH Std 48-10, to be sure that they are current.  Operating instructions, standard operating procedures, and checklists must be posted in a conspicuous place within the laboratory.

3.8.  Posting or positioning conspicuous warning signs around any laser activity to warn all personnel of the danger of entry while the laser is being energized or fired.

3.9.  Making sure of an audible or visual warning device during laser operation if the beam intensity is greater than the permissible exposure levels set up in AFOSH Std 48-10 (Class IV).

3.10.  Making sure a vocal countdown is used for all laser operations when the beam intensity is greater than the permissible exposure levels set up in AFOSH Std 48-10.  The countdown must be clearly audible to all personnel potentially exposed to the primary or reflected laser beams.

3.11.  Shielding all moving parts, such as rotating mirrors, to protect personnel from flying particles which could result from the physical deterioration of the system.

3.12.  Locking out and tagging all power switches that are physically separated by distance from the laser equipment.  This is done each time the apparatus is being assembled or disassembled.  



NOTE:  All known deaths attributed to use of lasers were 



caused by electrocution, not by exposure to the laser beam.

3.13.  Making sure that power sources and capacitors are turned off or de-energized when the laser is unattended.

3.14.  Making sure of use of personal protective clothing or equipment when cryogenic coolants are handled.  This equipment should include, but not be limited to, face shields, cryogenic specific gloves, and aprons.

3.15. Making sure that personnel wear protective eyewear suitable for the type of laser being used.  This

applies to all operators and observers of all laser firings, and must be determined for each flight or operation.  Typically, the eyewear will have maximum attenuation at a specific laser wavelength with protection falling off rather rapidly at other wavelengths.  Laser eyewear will be identified by the Optical Density (OD) and wavelength it will protect against.  While sighting along the beam axis is never recommended, it is sometimes necessary for beam alignment.  In these cases, the project officers make sure that protective goggles of the proper optical density are used to prevent eye injury.  They make sure of proper filters on phototheodolite telescopes.  Personnel wear laser goggles with an optical density equal to or greater than the required optical density set by the manufacturer. 

3.16.  Limiting the operational use of laser apparatus to authorized personnel who have received adequate training in the specific laser apparatus to which they are being assigned.

3.17.  Restricting the use of experimental lasers to personnel who are thoroughly familiar with lasers and associated hazards.

3.18.  Excluding all casual visitors from the operating area of the laser.  All reasonable precautions are taken to exclude casual visitors from open ranges where a laser is to be operated.  Locks and interlocks should be used to restrict access to the laboratory while the laser is in operation.

3.19.  Making sure that adequate emergency first aid and safety procedures are posted for all operators.

3.20.  Making sure that two or more persons are always present when a high-powered laser device is operated (except aircraft operations when the pilot is the only individual present).  At least two of these persons must know first aid procedures.

3.21.  Inspecting the target areas to make sure that there are no reflective surfaces facing the laser.  If a reflective surface is part of a test, it must be adequately shielded to protect the operators and the public.

3.22.  Making sure that adequate ventilation of the work area is provided to prevent possible accumulation of toxic materials.  These materials may be generated as a result of high voltage, chemical activity, or evolved from target material.

3.23.  Keeping an operating log for each laser.  The logs become part of the test project records, and are  available to medical and safety personnel.  As a minimum, they show:

· Location of the laser and the target(s).

· Names of all operators and observers of an operating laser at each operating time.

· Specific operating times of the laser.

· Specific energies generated in joules or the power of continuous wave (CW) lasers in watts.

3.24.  Special emphasis given to protecting personnel from hazards associated with laser power sources; for example, interlock devices, grounding of equipment, etc.
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