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PART AA

Registration and Radiation Safety Requirements for Lasers

Ree_ AA 1 - PE nce andi Repe

a. This Part establishes requirements for the registration of persons who receive, possess,
acquire, transfer, or use Class 3b and Class 4 lasers in the healing arts, veterinary medicine,
industry, academic, research and development institutions, and of persons who are in the
business of providing laser services. No person shall use lasers or perform laser services
except as authorized in a certificate of laser registration issued by the agency in accordance
with the requirements of this Part.

b. This Part establishes requirements for protection against laser radiation hazards, laser hazard
control methods, training requirements, and notification of injuries. This Part includes
responsibilities of the registrant and the laser safety officer (LSO).

c. Except as otherwise specifically exempted, these regulations apply to all persons who
receive, possess, acquire, transfer, own, or use lasers that emit or may emit laser radiation.
[Individuals shall not use lasers on humans unless under the supervision of a licensed
practitioner of the healing arts if use of lasers is within the scope of practice of their license.]
Nothing in these regulations shall be interpreted as limiting the intentional exposure of
patients to laser radiation for the purpose of diagnosis, therapy, or treatment by a licensed
practitioner of the healing arts within the scope of practice of their professional license.
[These regulations do not apply to the manufacture of lasers.]

d. Laser products certified by a manufacturer to be compliant with the Federal laser product
performance standard of Title 21, Code of Federal Regulations (21 CFR 1040) applicable at
the date of manufacture shall be maintained in compliance with such requirements. Certified
User products that have been modified shall comply with these regulations or the Federal
standard.

e. Uncertified lasers shall meet the requirements of these regulations.

f. If any conflict arises between the requirements of these regulations and the Federal laser
product performance standard with respect to the same aspect of performance for laser
products subject to the Federal standard, the requirements of the Federal standard shall apply.

g. In addition to the requirements of this Part, all registrants are subject to the applicable
provisions of the General Provisions (Part A), Standards for Protection (Part D) and Notices,
Instructions and Reports (Part J) of these regulations.

SRe A A 9 - Definitinns As used in these regulations:

"Accessible emission level" means the magnitude of emission from laser or collateral radiation of a
wavelength and emission duration to which human access is possible as measured under the
conditions specified in Section AA.31 of these regulations.
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"Accessible emission limit (AEL)" means the maximum accessible emission level permitted within a
particular class in the most recent edition of American National Standard for Safe Use of Lasers,
American National Standards Institute (ANSI) Z136.1.

"Act" means [cite State Radiation Control Act or appropriate State statute].

"Agency" means [cite appropriate State Agency responsible for administration of the Act].

"Aperture" means an opening through which laser or collateral radiation can pass allowing human
access to such radiation.

"Aperture stop" means an opening serving to limit the size and to define the shape of the area over
which radiation is measured.

"Certified laser product" means that the product is certified by a manufacturer pursuant to the
requirements of Title 21, Code of Federal Regulations (CFR), Part 1040.

"Class 1 laser, International Electrotechnical Commission (IEC) Class I M" means a laser or laser
system containing a laser that may produce visible or invisible laser radiation. Under all normal
conditions of operation, a Class 1 laser is considered to be incapable of causing injury from directly
viewing the radiation beam. For maximum permissible exposure limits, see the most recent edition
of American National Standard for Safe Use of Lasers, ANSI Z136.1.

"Class 2 laser, IEC Class 2M" means a laser or laser system that produces low-power visible laser
radiation not exceeding 1 mW. Eye protection is normally afforded by the natural blink reflex time
(0.25 s). Direct viewing of the radiation beam from a Class 2 laser is prohibited. For maximum
permissible exposure limits, see the most recent edition of American National Standard for Safe Use
of Lasers, ANSI Z136.1.

"Class 2a laser products, EEC Class 2M products" means any laser product that permits human access
to levels of visible laser radiation in excess of the Class 2 accessible emission limits, during its
operation, but does not permit human access to levels of laser radiation in excess of the accessible
Class 2a emission limits. For maximum permissible exposure limits, see the most recent edition of
American National Standard for Safe Use of Lasers, ANSI Z136.1.

"Class 3a laser, IEC Class 3R 3M" means a laser or laser system that produces moderate levels of
visible or invisible laser radiation of 1 to 5 mW and requires-more stringent control than a Class 2
laser. For those Class 3a lasers whose output is visible, the normal aversion response is generally
sufficient to prevent eye injury. For maximum permissible exposure limits, see the most recent
edition of American National Standard for Safe Use of Lasers, ANSI Z136.1.

"Class 3b laser" means a laser or laser system that produces visible laser radiation of 5 to 500 mW of
visible continuous wave output and 5 to 500 mW of invisible infraredlaser radiation. A Class 3b
laser is considered medium power laser and is capable of producing -eye injury when viewed directly
or with optics, even if viewed momentarily. For maximum permissible exposure limits, see the most
recent edition of American National Standard for Safe Use of Lasers, ANSI Z136.1.

"Class 4 laser" means a laser or laser system that produces visible or invisible laser radiation capable
AA2



DRAFT SSRCR Volume I!June 2004

of causing injury to the eye and skin, and dangerous specular and diffuse reflections. For maximum
permissible exposure limits, see the most recent edition of American National Standard for Safe Use
of Lasers, ANSI Z136.1.

"Collateral radiation" means any electronic product radiation, except laser radiation, emitted by a
laser as a result of the operation of the laser(s) or any component of the laser product that is
physically necessary for the operation of the laser(s). (The accessible emission and maximum
permissible exposure limits for collateral radiation are specified in Title 21, CFR, Part 1040.10.)

"Continuous wave" (CW) means the output of a laser that is operated in a continuous rather than a
pulsed mode. For purposes of these rules, a laser operating with a continuous output for a period >
0.25 seconds is regarded as a`CW laser.

"Controlled area" means any area where the occupancy and activity of those within is subject to
control and supervision for the purpose of protection from radiation hazards..

"Demonstration laser" means any laser manufactured, designed, intended, or used for purposes of
demonstration, entertainment, advertising display, or artistic composition.

"Diffuse reflection" means the change of the spatial distribution of a beam of laser radiation when it
is reflected in many directions by a surface or by a medium.

"Electronic product" means:

(1) Any manufactured or assembled product which, when in operation,

(i) Contains or acts as part of an electronic circuit and

(ii) Emits, or in the absence of effective shielding or other controls would emit,
electronic product radiationor

(2) Any manufactured or assembled article that is intended for use as a component, part,
or accessory of a product described in (1) and which when in operation emits, or in
the absence of effective shielding or.other controls would emit, such radiation.;

"Eletronic product radiation" means radiation that is emitted from an electronic product as the result
of the operation of an electronic circuit in such product, and includes:

(1) Any ionizing or nonionizing electromagnetic or particulate radiation, or

(2) Any sonic, infrasonic, or ultrasonic wave.

"Embedded laser" means'.an.enclosed laser with an assigned class number higher than the inherent
capability of the laser system in which it is incorporated, where the system's lower classification is
appropriate due to the engineering features limiting accessible emission.

"Enclosed laser" means a laser that is contained within a protective housing of itself or of the laser or
laser system in which it is incorporated. Opening or removing of the protective housing provides
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additional access to laser radiation above the applicable maximum permissible exposure (MPE) than
possible with the protective housing in place. (An embedded laser is an example of one type of
enclosed laser).

"Energy" means the capacity for doing work. Energy content is commonly used to characterize the
output from pulsed lasers and is generally expressed in joules (J).

"Facility" means any location where one or more lasers are used or operated. The confines of any
facility shall be designated by the owner of such facility. A part of a building, an entire building, or
other structure or plant or, where appropriate, a specified out-of-doors location may be designated as
a facility.

"Human access" means access to laser or collateral radiation by any part of the human body.

"Incident" means an event or occurrence that results in a real or suspected accidental exposure to
laser radiation that caused or is likely to cause biological damage.

"Individual" means any human being.

"Integrated radiance" means radiant energy per unit area of a radiating surface per unit solid angle of
emission, expressed in joules per square centimeter per steradian (J cm~ sf ).

["Intense-pulsed light (IPL) device" - means a device that emits radiation to energy density levels
that could reasonably cause bodily harm and that is used for photothermolysis. This device is a Class
2 or Class 3 surgical device certified as complying with the design, labeling, and manufacturing
standards of the United States Food and Drug Administration (FDA)."]

"Irradiance" means the radiant power incident on an element of a surface divided by the area of that
element, expressed in watts per square centimeter (W cm 2).

"Joule" (J) means a unit of energy, I joule = 1 watt second.

"Laser" means any device that can produce or amplify electromagnetic radiation with wave lengths in
the range of 180 nanometers to 1 millimeter primarily by the process of controlled stimulated
emission. Laser is an acronym for Light Amplification by Stimulated Emission of Radiation.

"Laser energy source" means any device intended for use in conjunction with a laser to supply energy
for the operation of the laser, General energy sources such as electrical supply mains or batteries
shall not be considered to constitute laser energy sources.

"Laser product" means any manufactured product or assemblage of components which constitutes,
incorporates, or is intended to incorporate a laser or laser system. A laser or laser system which is
intended for use as a component of an electronic product shall itself be considered a laser product.
(See AA.26a. for applicability requirements.)

"Laser protective device" means any device used to reduce or prevent exposure of personnel to laser
radiation. Such devices may include protective eyewear, garments, engineering controls, and
operational controls.
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"Laser radiation" means all electromagnetic radiation emitted by a laser product within the spectral
range specified in the definition of "Laser" in Section AA.2 that is produced as a result of controlled
stimulated emission or that is detectable with radiation so produced through the appropriate aperture
stop having a diameter, a solid angle of acceptance, and collimating optics as specified in AA.3 1.

"Laser safety officer" (LSO) means any individual, qualified by training and experience in the
evaluation and control of laser hazards, who is designated by the registrant and has the authority and
Tesponsibility to establish and administer the laser radiation protection program for a particular
facility or.a particular mobile laser.

"Laser system" means an assembly of electrical, mechanical, and optical components that includes a
laser. - -

"Maintenance" means the performance of those adjustments or procedures by the user (specified in
user information provided by the manufacturer with the laser or laser system) that are to be
performed by the user to ensure the intended performance of the product.

"Maximum permissible exposure" (MPE) means that level of laser radiation to which persons may
be exposed without hazardous effect or adverse biological changes in the eye or skin. (The criteria
for the MPE for cornea (eye) and skin are detailed in the most recent edition of American National
Standard for Safe Use of Lasers, ANSI Z136.1.)

"Mobile laser" means a laser which is used at temporary job sites..

"Operation" means performance of the laser or laser system over the full range of its intended
functions (normal operation).functions. It does not include maintenance or service tasks as defined
in these reguilations.-

"Optical density" (OD) means a logarithmic expression of the optical attenuation afforded by a
material.

OD =logeo WInMientpower)
(Transmitted power)

wPerson" means any individual, corporation, partnership, firm, association, trust, estate, public or
private institution, group, Agency, political subdivision of this State, any other State or political
subdivision or Agency thereof, and any legal successor, representative, agent, or Agency of the
foregoing. [, but shall not include federal government agencies.]

"Practitioner of the healing arts (practitioner)" means for the purposes of this Part, a person licensed
to practice the healing arts by either the [state] Board of Medical Examiners as a physician; the
[state] Board of Dental Examiners; the [state] Board of Chiropractic Examiners; or the [state] Board
of Podiatry Examiners. A practitioner's use of a laser is limited to his/her scope of professional
practice as determined by the appropriate licensing agency.

["Photothermolysis" means the non-invasive aesthetic application of intense-pulsed light (IPL)
energy to selective superficial lesions such as unwanted body hair or veins. (Also see definition for
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intense-pulsed light (IPL) device.)]

"Protective housing" means those portions of a laser product that are designed to prevent human
access to laser or collateral radiation in excess of the prescribed accessible emission limit.

"Pulse duration" means the duration of a laser pulse, usually measured as the time interval between
the half-power points on the leading and trailing edges of a pulse.

"Radiance" means time-averaged radiant power per unit area of a radiating surface per unit solid
angle of emission, expressed in watts per square centimeter per steradian (W cm72 sf").

"Radiant energy" means energy emitted, transferred or received in the form of radiation, expressed in
joules (J).

"Radiant exposure" means the radiant energy incident on an element of a surface divided by the area
of that element, expressed injoules per square centimeter (J cm).

"Radiant power" means power emitted, transferred, or received in the form of radiation, expressed in
watts (W).

"Registrant" means any person who registers a mobile laser, facility, or service organization with the
Agency pursuant to these regulations.

"Safety interlock" means a device associated with the protective housing of a laser product, system or
facility which prevents human access to laser and/or collateral radiation in excess of the prescribed
accessible emission limit.

"Sampling interval" means the time interval during which the level Af accessible laser or collateral
radiation is sampled by a measurement process. The magnitude of the sampling interval in units of
seconds is represented by the symbol (t).

"Secured enclosure" means an enclosure to which casual access is impeded by appropriate means,
such as a door secured by a magnetically or electrically operated lock or latch or by fasteners that
need a tool to remove.

"Sefvice" means the performance of those procedures or adjustments described in the manufacturer's
service instructions that may affect any aspect of the performance of the laser or laser system.
Service does not include operation or maintenance as defined in these regulations.

"Specular reflection" means mirror-like reflection.

"These regulations" mean all Parts of [cite appropriate rules or regulations].

"Watt" (W) means the unit of power or radiant flux; 1 watt = 1 joule per second (J secl).

Sec AA 3 - PxemptiAns The following are exempt from regulations in this Part:
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a. Facilities containing only certified Class 1, Class 2, Class 2a, and Class 3a lasers or laser
products, provided that the laser product is maintained as a certified Class 1, Class 2, Class
2a, and Class' 3a laser product throughout its useful life except for those that allow access to
Class 3b or Class 4 laser radiation during servicing;

b. Certified Class 3b visible (0.4 to 07 pn) or near-infrared (0.7 to 1.4 Pm) lasers or laser
systems that emit in excess of the AEL of Class 3a but which:

1. Cannot emit an average radiant power in excess of 5 W 2 0.25 s; and

ii. Cannot produce a radiant energy greater than 0.03 J per pulse.

c. Mobile lasers that are certified Class 1, Class 2, Class 2a, and Class 3a.; and

d.. Lasers that are in transit or in storage incident to transit or sale provided such lasers are
inoperable or not operated.

SeP. A-A 4 PrnlhiihitpA Hges

a. An individual shall not be permitted to look directly into a laser beam or at specular
reflections of a laser beam, or align a laser by eye while looking along the axis of a beam
when the intensity of the beams or reflections exceed the MPE limits..

b. A registrant shall not permit any individual to enter a laser-controlled area if the skin
-exposure would be in -excess of the MPE limits, unless the registrant provides and requires
the use of protective clothing, gloves, and shields.

c. Laser:products emitting spatially scanned laser radiation shall not, as a result of scan failure
or any other failure, causing a change in angular velocity or amplitude, permit human access
t6 laser radiation in excess of the accessible emission limits applicable to the class of the
product.

d. The Agency may prohibit the use of lasers and IPL devices that pose significant threat or
endanger occupational or public health and safety.

e. - Individuals shall not be intentionally exposed to laser and IPL radiation above the maximum
permissible exposure (MPE) unless such explusre has been, authorized by a licensed
practitioner of the healing arts. This provision specifically prohibits intentional expousre for
the following purposes:

i. Exposure of an individual for training, demonstration, or other non-healing arts
purposes;."

ii. Exposure of an individual for the purpose of healing arts screening, except as
specifically authorized by the Agency, and

iii. Exposure of an individual for the purpose of research, except as authorized in
research studies. Any research using radiation-producing devices on humans must be
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approved by an institutional review board (IRB) as required by Title 45, Code of
Federal Regulations (CFR), Part 46 and Title 21, CFR, Part 56. The IRB must
include at least one practitioner of the healing arts to direct use of laser and IPL
device radiation in accordance with AA.lc.

Sere AA S - G~enera1 Registration Reqiiirementg

a. All facilities using fixed or mobile lasers, and persons servicing lasers or laser systems,
except as exempted in Section AA.3, shall register with the Agency.

b. Application for registration shall be made on forms furnished by the Agency or in a manner
otherwise approved by the Agency. The application shall contain all applicable information
included in Agency form AA. The Agency may, at any time after filing of the original
application and before issuance of the certificate of laser registration, require further
statements in order to enable the Agency to determine whether the application should be
granted or denied. The applicant or registrant shall furnish the Agency with such other
information as the Agency may reasonably request.

d. Information designated as proprietary by the applicant or registrant shall be treated as
provided by law.

e. A laser safety officer (LSO) shall be designated on each application form. The qualifications
of that individual shall be submitted to the agency with the application. The LSO shall meet
the applicable requirements of Section AA.14 and carry out the responsibilities of Section
AA.15.

See AA-6 - Applica-tion fnirRegigtrtinn of 4egling Arts TjqgerFacilitieg and VeterinaryT -- er
Farcilitiag-

a. In addition to the requirements of AA.5, each healing arts laser facility or veterinary laser
facility shall submit an application to the Agency[within 30 days after beginning operation of
the laser].

b. An application for healing arts facilities shall be signed by a licensed practitioner of the
healing arts. An application for veterinary medicine shall be signed by a licensed
veterinarian. The signature of the administrator, president, or chief executive officer will be
accepted in lieu of a licensed practitioner's signature if the facility is a licensed hospital or a
medical facility. A signature by the administrator, president, or chief executive officer does
not relieve the practitioner user or veterinarian user from complying with the requirements of
this section.

c. If a facility is furnished a laser by a provider of lasers, that facilityis responsible for ensuring
that a licensed practitioner of the healing arts authorizes intentional exposure of laser
radiation to humans.

Sec AA 7 - Applicatinn for Tndu'qtria1 Academic, and Researrh and Tevelopment T sser Facilities
In addition to the requirements of AA.5, each applicant for use of lasers in industrial, academic, and
research and development facilities shall submit an application to the Agency[within 30 days after
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beginning operation of the laser].

Se- AA R - Arplicitinn fhr 1L eMnnnftrtinn fhr the Purpose nf Rsaleq nfoT aser

a. Each applicant shall apply for and receive a certificate of laser registration before the
demonstration for purpose of selling laser(s), including demonstration for the selling of
surplus lasers.

b. In addition to the requirements of Section AA.5, the applicant shall submit a statement
confirming that no demonstration will be performed on humans unless directed by a licensed
practitioner of the healing arts.

Sec A A ( Applinstinn fnr Pmviderm nfT Lqer:

a. Each applicant shall apply for and receive.a certificate of laser registration before providing
lasers.

b. In addition to the requirements of AA.5, the applicant shall submit the address of the
established main location where the laser and records will be maintained for inspection and
the name of the on-site operator. This shall be a physical street address, not a post office box
number.

Ree AA -1 Aplinatinn fnr Alignmenti, rslihratinn, anl/nr Repair In addition to the
requirements of AA.5, each applicant shall apply for and receive a certificate of laser registration for
alignment, calibration, and/or repair before providing alignment, calibration, and/or repair of lasers.

.Se.Ad4 ~1 - Applicatinn fnr l aver T .ight shnw Pach applicant shall apply for and receive a
certificate of laser registration for laser light show before beginning any show and shall meet the
requirements of Appendix A.

a. In addition to the requirements of Section AA.5, each applicant shall submit the following:

i. A valid variance issued from the FDA for the laser intended to be used, with all
applicable documents required by the variance [to include operating and safety
procedures];

i. The licensee shall notify the Agency in writing at least seven days in advance of the
proposed laser show, and shall include the following information:

(1) The location, time, and date of the light show;

(2) Sketches showing the location of the laser, operators, performers, laser beam
path, viewing screens, walls, mirror balls, and other reflective or diffuse
surfaces which may be struck by the laser beam (Examples of sketches may be
found in the diagram portion of Appendix A);

(3) Scanning beam patterns, scan velocity, and frequency in occupied areas;
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(4) Physical surveys and calculations made to ensure compliance with Part AA.

iii. Prior to the performance of an outdoor laser light show, the licensee shall notify the
Federal Aviation Administration of the proposed show and provide documentation to
the Agency.

[Sec AA 17 - Applicatinn fnr TLaer Mnhile Services ITed in the Healing Artq nn Veterinny Artq
Each applicant shall apply for and-receive a certificate of laser registration for mobile services

before beginning to provide mobile services.

a. In addition to the requirements of AA.5, each applicant shall submit the address of the
established main location where the laser, records, etc. will be maintained for inspection.
This shall be a physical street address, not a post office box number.

b. An application for mobile services for healing arts shall be signed by a licensed practitioner
of the healing arts and an application for mobile services for veterinary medicine shall be
signed by a licensed veterinarian.]

[Sec A A 1 3 - ReqiiremLentq fnr Tntenge-PulgseA Tight Device (Phntntherrnmoy3iq) Facilitieq

a. Intense-pulsed light devices used for photothermolysis shall be Class 2 or Class 3 surgical
devices certified as complying with the design, labeling, and manufacturing standards of the
United States Food and Drug Administration (FDA).

b. An intense-pulsed light device used for medical purposes shall be used as directed by a
licensed practitioner of the healing arts.

c. Intense-pulsed light devices used for photothermolysis shall only be sold to licensed
practitioners-of the healing arts.

d. Each registrant shall establish a safety training program that provides a thorough
understanding of the medical procedures being performed and shall require each user
demonstrate to the licensed practitioner the competence to use the intense pulsed light device
safely. Documentation of the training shall be maintained for Agency review and as a
minimum address the following:

i. Fundamentals of intense-pulsed light device operation;

ii. Bioeffects of intense-pulsed light device radiation on the skin and eye and
contraindications for its use;

iii. Non-beam hazards of intense-pulsed light device operation;

iv. Responsibilities of management and employee as related to control measures and
emergencies; and

v. Regulatory requirements.

AA1O



DRAFT SS)CR Volume 11 June 2004

e. In addition to the requirements of Section AA.5, each photothermolysis facility shall submit
an application to the Agency within 30 days after beginning operation of the laser. An
application for healing arts facilities shall be signed by a licensed practitioner of the healing
arts.]

see AA 14 - Lacer Safety Officer (Tso) 1iQcatinn The registrant shall designate a laser
safety officer who is responsible for laser radiation protection. LSO qualifications shall be submitted
to the Agency and shall include the following:

a. Training and experience as outlined in Appendix B;

b. Experience in the use and familiarity of the type of equipment or services registered for, and

c. Knowledge of potential laser radiation hazards and laser emergency situations.

.ee_ A A 15 - Niies nf T .cer Rafety Offierr Specific duties of the LSO shall include, but not be
limited to the following:

a. Establishing and supervising a program of laser radiation safety for effective compliance with
the applicable requirements of these regulations;, to ensure that users of lasers are trained in
laser safety, as applicable for the class and type of lasers used;

b. Providing instructions concerning hazards and safety practices to individuals who may be
exposed to laser radiation and to individuals who operate the lasers.

c. Assuming control and having the authority to institute corrective actions including shutdown
of operations when necessary in emergency situations or unsafe conditions;

d. Specifying whether any changes in control measures are required following.

i. Any service and maintenance of lasers that may affect the output power or operating
characteristics; or

ii. Whenever deliberate modifications are made that could change the laser class and
affect the output power or operating characteristics;

e. Ensuring maintenance and other practices required for safe operation of the laser(s) are
performed; and

f. Ensuring the proper use of protective eyewear and other safety measures.

rec A A. 1- 1gTcrianrnr of Tser Registratinn.

a. Upon determination that an application meets the requirements ofthe regulations, the Agency
shall issue a notice of laser registration authorizing the proposed activity.

b. The Agency may incorporate in the notice of laser registration at the time of issuance, or
thereafter by amendment, additional requirements and conditions with respect to the
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registrant's receipt, possession, use, and transfer of lasers subject to this Part as it deems
appropriate or necessary in order to:

i. Minimize danger to occupational and public health and safety,

ii. Require reports and the keeping of records for inspection by the Agency, and

iii. Prevent loss or theft of lasers subject to this section.

Sec AA 17 - Fxpiratinn of Lsser Regidtratinn Except as provided by AA.18b., each notice of
registration shall expire at the end of the specified day in the month and year stated on the notice.

Sec AA 1R - Renewal nf TiRserRegistration

a. Application for renewal of laser registration shall be filed in accordance with Section AA.5
and Sections AA.6 through AA.12, as applicable.

b. If a registrant files an application for a renewal in proper form before the existing-laser
registration expires, the existing laser registration shall not expire until the application status
has been determined by the Agency.

Sec AA 19C - Report of Change The registrant shall notify the Agency in writing within thirty days
of any change that would render the information contained in the application for registration and/or
the notice of laser registration no longer accurate.

Sec AA 20 - Terminatinn of Regintrgtinn When a registrant decides to terminate all activities
involving laser or laser services authorized under the laser registration, the registrant shall:

a. Request termination of the laser registration in writing; and

b. Submit a record of the disposition of the lasers to the agency, if applicable.

Sec A A 21 - Validity of Regigtrftinn Registration accepted by the Agency as properly executed
shall remain valid until terminated or until declared invalid by the Agency.

Rec A AA22 - Registration Sh!all Nnt Imply Appmval No person, in any advertisement, shall refer
to the fact that a facility is, registered with the Agency, and no person shall state or imply that any
activity so registered has been approved by the Agency.

ISec AA 23 - [Reniprocal] Cit-nf-State T ser R adiatinn Sources

a. i. Whenever any source of laser radiation is to be brought into the State, for any
temporary use, the person proposing to bring the source of laser radiation into the
State shall give written notice to the Agency [at least 7working days] before the
source of laser radiation is to be used in the State. The notice shall include:

(1) The type of laser radiation source;
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(2) The nature, duration, and scope of use; and

(3) The exact location(s) where the laser radiation source is to be used.

ii. If, for a specific case, the [7 working-day] period would impose an undue hardship on
the person, upon application to the Agency, permission to proceed sooner may be
granted.

b. The person referred to in Paragraph AA.23a. shall:

i; Comply with all applicable regulations of the Agency,

ii. Supply the Agency with such other information as the Agency may reasonably
request; and

iii. Not operate within the State on a temporary basis in excess of 180 calendar days per
year.

.Ste A A 74 - Maximum Pcrmnisihle T1pnsiwra (MPP)

a. No individual shall be exposed to levels of laser or collateral radiation higher than are in the
most recent edition of American National Standard for Safe Use of Lasers, ANSI Z136.1 or
Title 21, CFR, Part 1040 respectively. It is good practice to maintain exposure levels as far
below the MPE values as is practicable.

b. In those cases where no MPE is shown for particular wavelengths and pulse durations, all
exposure shall be prohibited.

AProtective measures used to avoid laser or
collateral radiation shall be implemented by a laser safety officer (LSO), or an individual designated
by management.

Set- AA -6 - Genersd Requirementq for the Safe Opentinn nf All lFailitieq

a. ApipAbility- These requirements are for laser products in their intended mode of operation
and include special requirements for service, testing, maintenance, and modification. During
manufacture and research and development activities, some engineering controls may be
inappropriate; the LSO shall specify alternate requirements to obtain equivalent laser safety
protection.

b. Fnginering r-nntrolk

i. -PrtenfiveeHnwusing- Each laser product shall have a protective housing which
prevents human access during operation to laser and collateral radiation that exceeds
the limits of Class 1 in the most recent edition of American National Standard for
Safe Use of Lasers, ANSI ZI36.1 and Title 21, CFR, Part 1040 respectively. wherever
and whenever such human access is not necessary in order for the product to perform
its intended function. Wherever and whenever human access to laser radiation levels
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that exceed the limits of Class 1 in the most recent edition of American National
Standard for Safe Use of Lasers, ANSI Z136.1 and Title 21, CFR, Part 1040 is
necessary, these levels shall not exceed the limits of the lowest laser class necessary
to perform the intended function(s).

i. SSfety Interlocks-

(1) A safety interlock, which shall ensure that radiation is not accessible above
MPE limits, shall be provided for any portion of the protective housing which,
by design, can be removed or displaced without the use of tools during normal
operation or maintenance, and thereby allows access to radiation above MPE
limits.

(2) Adjustment during operation, service, testing, or maintenance of a laser
containing interlocks shall not cause the interlocks to become inoperative or
the laser radiation to exceed MPE limits outside protective housing except
where a laser controlled area as specified in Subparagraph AA.26b.v. is
established.

(3) For pulsed lasers, interlocks shall be designed so as to prevent firing of the
laser, e.g., by dumping the stored energy into a dummy load.

(4) For Class 3b and Class4 CW lasers, the interlocks shall turn off the power
supply or interrupt the beam, e.g., by means of shutters.

(5) An interlock shall not allow automatic accessibility of laser radiation emission
above MPE limits when the interlock is closed.

(6) If failure of a single interlock would allow:

(a) human access to levels of laser radiation in excess of the radiant power
accessible emission limit of Class 3a laser radiation, or

(b) laser radiation in excess of the accessible emission limits of Class 2 to
be emitted directly through the opening created by removal or
displacement of that portion of the protective housing; then, either
multiple safety interlocks or a means to preclude removal or
displacement of the interlocked portion of the protective housing upon
such failure shall be provided.

iii. Viewing Optics and Win ows

(1) All viewing ports, viewing optics or display screens included as an integral
part of an enclosed laser or laser system shall incorporate suitable means to
attenuate the laser and collateral radiation transmitted through the port to less
than the MPE in the most recent edition of American National Standard for
Safe Use of Lasers, ANSI Z136.1 and collateral radiation limits in Title 21,
CFR, Part 1040,under any conditions of operation of the laser.

AA14
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(2) Since optical systems such as lenses, telescopes, and microscopes may
increase the hazard to the eye or the skin, the laser safety officer shall
determine the potential hazard and specify administrative procedures and the
use of controls such as interlocks or filters.

iv. Waining To3stems. Each Class 2, or 3a, laser product shall incorporate an emission
indicator that provides a visible or audible indication during emission of accessible
laser radiation in excess of the limits for Class 1. Each laser system classified as a
Class 3b or Class 4 laser product shall incorporate an emission indicator which
provide a visible or audible signal during emission of accessible laser radiation in
excess of the accessible emission limits of class 1, and sufficiently prior to emission
of such radiation to allow appropriate action to avoid exposure to the laser radiation.

V. .T ner 'nMrnlkEi Ares With a Class 3b, except those that allow access only to less
than 5 mW visible peak power, or Class 4 laser, a laser controlled area shall be
established when exposure to the laser radiation in excess of the MPE in the most
recent edition American National Standard for Safe Use of Lasers, ANSI Z136.1 and
collateral radiation limits in Title 21, CFR, Part 1040is possible. The controlled area

- shall meet the requirements of Subdivisions AA.26b.v.(l) through (3) for Class 3b
lasers and the requirements of Subdivisions AA.26b.v.(1) through (7) for Class 4
lasers:

(1) The area shall be the responsibility of the laser safety officer.

(2) The area shall be posted as required by Section AA.29.

(3) Access to the laser controlled area shall be only by permission of the laser
safety officer or a trained designated representative.

(4) For Class 4 indoor controlled areas, latches, interlocks, or other appropriate
means, as defined in written policy and procedure of the registrant, shall be
used to prevent unexpected entry into laser controlled areas. Such measures
shall be designedto allow both rapid egress by the laser personnel at all times
and admittance to the'laser controlled area in an emergency condition. For
such emergency conditions, a control-disconnect switch or equivalent device
(panic button) shall be available for deactivating the laser.

(5) For Class 4 indoor controlled areas, during tests requiring continuous
operation, the individual in charge of the controlled area shall be permitted to
momentarily override the safety interlocks to allow access to other authorized
personnel if it is clearly evident that there is no optical laser radiation hazard
at-ohe point of entry and if the necessary protective devices are being worn by
the entering personnel.

(6) For Class 4 indoor controlled areas, optical paths (e.g., windows) from an
indoor facility shall be controlled in- such a manner as to reduce the
transmitted values of the laser radiation to levels at or below appropriate

AA15
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ocular MPE limits in the most recent edition American National Standard for
Safe Use of Lasers, ANSI Z136.l and collateral radiation limits in Title 21,
CFR, Part 1040 When the laser beam must exit the indoor controlled area (as
in the case of exterior atmospheric beam paths), the operator shall be
responsible for ensuring that the beam path is limited to controlled air space!'
or controlled ground space when the beam irradiance or radiant exposure is
above the appropriate MPE and collateral radiation limits.

(7) In the case of the removal of panels or protective covers and/or overriding of
interlocks becomes necessary, such as for service, testing, or maintenance, and
accessible laser radiation exceeds MPE limits in the most recent edition
American National Standard for Safe Use of Lasers, ANSI Z136.1 and
collateral radiation limits in Title 21, CFR, Part 1040, a temporary laser
controlled area shall be established. The laser safety officer or a designated
representative shall ensure that the necessary laser safety requirements for all
potentially exposed individuals shall be established.

C. Adminigtrmtive and Proc-erira1 Cnntmis;

i General Unless otherwise specified, administrative and procedural controls shall
apply only to Class 3b and Class 4 lasers.

ii. Output mision T imitautions The minimum laser radiant energy or laser power level
required for the application shall be used.

iii. Eduication and Training The degree and level of education and training on laser
safety concepts and procedures shall be in accordance with Appendix C, Table 1 of
these regulations.

iv. Opermtion and Maintenance Class 3b and Class 4 lasers shall be operated and
maintained only by qualified personnel.

v. Alignment Prnnediiren- Alignment of laser optical systems (e.g., mirrors, lenses, and
beam deflectors) shall be performed it such manner that assures that no one is
exposed to laser radiation above MPE limits in the most recent edition American
National Standard for Safe Use of Lasers, ANSI Z136.1, Appendix A. and collateral
radiation limits in Title 21, CFR, PartlO40.

vi. yee Protection- Protective eyewear, as specified by the laser safety officer, shall be
worn by all individuals with access to Class 4 levels of laser radiation. Protective
eyewear, when specified by the laser safety officer, shall be worn by all individuals
with access to Class 3b levels of laser radiation.

vii. 5.ervice Pmrcetdireq All service procedures shall be performed by qualified personnel
who, when appropriate, are trained in laser radiation protection. The service
personnel shall comply with applicable information supplied by the manufacturers

!/Contact FAA or other appropriate agencies, as necessany.
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and instructions provided by the laser safety officer.

Sec- AA -7 - Atditinnal Requirementg for Spedsil T aqers snd Applinstinn&

a. 'bfaref T ser -Crpster than 71 0 Nannmetersq The beam from a Class 3b and Class 4 laser
shall be terminated -in fire-resistant material where necessary. Periodic inspection of
absorbent material shall be made since many materials degrade with use.

b. T Adszr ofinal Fiher Tranmiqmiinn Systetm:

i. Laser transmission systems which employ optical cables shall be considered enclosed
systems with the optical cable forming part of the protective housing.

;ii; Disconnection of a connector resulting in access to laser radiation in excess of the
applicable WPE limits in the most recent edition American National Standard for
Safe Use of Lasers ANSI Z136.l, shall take place in a controlled'area. The use of a
tool shall be required for the disconnection of a connector for service and
maintenance purposes when the connector is not within a secured enclosure. All
connectors shall bear the appropriate label or tag as specified in Subdivision
AA.29c.ix.

See AA OR - Aditinnal Requirementg fhr Safe Qpertinn

a. E.= Pranectinn.

i. Protective eyewear devices shall meet the following requirements:

(1) Provide a comfortable and appropriate fit all around the area of the eye.

(2) Be in proper condition to ensure the optical filter(s) and holder provide the
required optical density or greater at'the desired wavelengths, and retain all
protective properties during its use.

(3) The required optiq*l density shall be determined based on the type of potential
exposure requiring protection.

(4) Have the optical density or densities and associated wavelength(s)
permanently labeled on the filters or otherwise permanently identified.

'i. At intervals not to exceed 6 months,:each registrant shall examine protective eyewear
devices to ensure the reliability of the protective filters and integrity of the protective
filter frames. Eyewear with the integritycompromised or that is not serviceable as
intended should be discarded..

b. Skin Prntectinn When there is a possibility of exposure to laser radiation that exceeds the
MPE limits for skin as specified in the most recent edition American National Standard for

! Many metal surfaces which appear "dull' visually can act as specular reflectors of infrared radiation.
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Safe Use of Lasers, ANSI Z136.1, the registrant shall require the appropriate use of
protective gloves, clothing, and shields.

c. Other Perqena1 PRmtective Equipment Respirators and other personal protective equipment
shall be required, as a temporary control measure, whenever engineering controls cannot
provide protection from toxic air contaminants and other hazards.

d. Service and Maintenanime of T sserm Following any service or maintenance of lasers that may
affect the output power or operating characteristics, the laser safety officer shall specify
whether any changes in control measures are required.

e. Madificration nf T -cer Whenever deliberate modifications are made which could change the
laser class and affect the output power or operating characteristics, the laser safety officer
shall specify whether any changes in control measures are required.

Sec AA ')( - ratiition 'Signa T she1l Annd Posting

a. (General

i. Except as otherwise authorized by the Agency, signs, symbols, and labels prescribed
by this Section shall use the design and colors specified in Figures 1 and 2.

ii. In addition to the signs, symbols, and labels prescribed in this Section, a registrant
may provide near such signs, symbols, and labels any additional information which
may be appropriate in aiding individuals to minimize exposure to laser or collateral
radiation within a facility.

b. Instirntinnsg

i. Operating personnel of each laser shall be provided with adequate written instructions
for safe use, including clear warnings and precautions to avoid possible exposure to
laser and collateral radiation in excess of the MPE limits in the most recent edition
American National Standard for Safe Use of Lasers, ANSI Z136.1, or collateral
radiation limits in Title 21, CFR, Partl040.

-iH. Service personnel shall be provided with:

(1) Adequate training and instructions for service adjustments and procedures for
each laser or facility, including clear warnings or precautions to be taken to
avoid possible exposure to laser or collateral radiation.

(2) Service instructions which shall contain a listing of controls and procedures
that can increase accessible emission levels of laser or collateral radiation, and
a clear description of the location of displaceable portions of the protective
housing or enclosure that could allow access by personnel to laser and
collateral radiation in excess of the MPE limits in the most recent edition

1/ This need is particularly important in the ultraviolet region.
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American National Standard for Safe Use of Lasers, ANSI Z136.1, or
collateral radiation limits in Title 21, CFR, Partl040.

c. T Rhe-ing an Pnoting vLabeling laser products and posting laser facilities.

i. -The controlled area shall be conspicuously posted with an appropriate sign or signs as
specified in Figures 1 and 2.

ii. Class 1 facilities need not be posted. Uncertified Class 1 lasers shall have a label
including the following wording: "CLASS 1 LASER";

iii. Class 2 laser facilities need not be posted. Class 2 lasers which do not exceed
accessible emission limits of Class I for any emission duration less than or equal to 1
x 103 seconds shall have a label with the following wording: "Class 2 Laser (or Laser
Product) - Avoid Long Term Viewing of Direct Laser Radiation";

iv. Class 2 laser facilities need not be posted. Class 2 lasers other than those specified in
Subdivision AA.29c.iii. shall have a label with the warning logotype A specified in
Figure 1 and including the following wording:

(Position 1 on the logotype).

"LASER RADIATION - DO NOT STARE INTO BEAM"

(Position 3 on the logotype)

"CLASS 2 LASER (OR LASER PRODUCT)"

v. (1) Each laser or facility classified in Class 3a solely because of the emission of
accessible laser radiation in the wavelength range of greater than 400 but less
than or equal to 710 nanometers, with an irradiance of less than or equal to 2.5
x 10 watts per square centimeter, and. with a radiant power less than or equal
to 5.0 x 10 watts, shall have a labeland be posted with sign(s) with the
warning specified in Figure 1 and including the following wording:

(Position 1 on the logotype)

"LASER RADIATION - DO NOT STARE INTO BEAM OR VIEW DIRECTLY
WiTH OPTICAL INSTRUMENTS"

(Position 3 on the logotype)

"CLASS 3a LASER (OR LASER PRODUCT)"

t With respect to laser products only, the labeling requirementsfound in 21 CFR Part 1040 may be used in lieu of
Paragraph AA.29c.
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(2) Class 3b lasers or facilities other than those specified in Subdivision
AA.29c.v.(1) shall have a label and be posted with sign(s) with the warning
specified in Figure 2 and including the following wording:

(Position I on the logotype)

"LASER RADIATION - AVOID DIRECT EXPOSURE TO BEAM"

(Position 3 on the logotype)

"CLASS 3b LASER (OR LASER PRODUCT)"

vi. Class 4 lasers and facilities shall have affixed a label and be posted with sign(s) with
the warning specified in Figure 2 and including the following wording:

(Position 1 on the logotype)

"LASER RADIATION - AVOID EYE OR SKIN EXPOSURE TO DIRECT
OR SCATTERED RADIATION"

(Position 3 on the logotype)

"CLASS 4 LASER (OR LASER PRODUCT)"

vii. Class 2, 3, or 4 lasers, except lasers used in the practice of medicine, shall have a
label(s) in close proximity to each aperture through which is emitted accessible laser
or collateral radiation in excess of the limits specified in the most recent edition of
American National Standard for Safe Use of Lasers, ANSI Z136.1 and the collateral
radiation limits in Title 21, CFR, Part 1040 with the following wording as applicable:

(1) "AVOID EXPOSURE - Laser radiation is emitted from this aperture," if the
radiation emitted through such aperture is laser radiation.

(2) "AVOID EXPOSURE - Hazardous electromagnetic radiation is emitted from
this aperture," if the radiation emitted through such aperture is collateral
radiation.

(3) "AVOID EXPOSURE - Hazardous are emitted from this aperture," if the
radiation emitted through such aperture is collateral x-ray radiation.

viii. Each Class 2, 3, and 4 laser shall state, at position 2 on the required warning logotype,
the maximum output of laser radiation, the pulse duration when appropriate, and the
laser medium or emitted wavelength(s).

ix. Each noninterlocked or defeatably interlocked portion of the protective housing or
enclosure which is designed to be displaced or removed during normal operation,
maintenance, or servicing, and which thereby would permit human access to laser or
collateral radiation, shall have labels as follows:
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(1) For laser radiation in excess of the accessible emission limits of Class 1 but
not in excess of the accessible emission limits of Class 2, the wording:
"CAUTION - Laser radiation when open. DO NOT STARE INTO BEAM."

(2) For laser radiation in excess of the accessible emission limits of Class I or
Class 2 as applicable,. but not in excess of the accessible emission limits of
Class 3, the wording: "DANGER - Laser radiation when open, AVOID
DIRECT EXPOSURE TO BEAM."

(3) For laser radiation in excess of the accessible emission limits of Class 3, the
wording: "DANGER - Laser radiation when open. AVOID EYE OR SKIN
EXPOSURE TO DIRECT OR SCATTERED RADIATION."

(4) For collateral radiation in excess of the emission limits of Title 21, CFR, Part
1040.

(a) If the limits in Title 21, CFR, Part 1040 are exceeded, the wording:
"CAUTION - Hazardous Electromagnetic Radiation when open"; and

(b) If the limits in Title 21, CFR, Part 1040 are exceeded, the wording:
"CAUTION - Hazardous X-Ray."

(5) For protective housing or enclosures which provide a defeatable interlock, the
words "and interlock defeated" shall be included in the labels specified in
Subdivisions AA.29c.ix.(l), (2), (3), and (4).

x. (1) The word "Invisible" shall immediately precede the word "radiation" on labels
and signs required by AA.29c. for wavelengths of laser and collateral radiation
that are outside of the range of 400 to 710 nanometers.

(2) The words "Visible and Invisible" shall immediately precede the word
"radiation" on labels and signs required by AA.29c. for wavelengths of laser
and collateral radiation that are both within and outside the range of 400 to
710 nanometers.

xi. All labels placed on lasers or signs posted to laser facilities shall be positioned so as
to make unnecessary, during reading, human exposure to laser or collateral radiation
in excess of the MPE limits in the most recent edition of American National Standard
for Safe Use of Lasers, ANSI Z136.1 and the collateral radiation limits in Title 21,
CFR, Part 1040.

xii. Labels and signs required by AA.29c. shall be clearly visible, legible, and
permanently attached to the laser or facility.
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Figure 2
See A A AQt - Rlqrvey=. Each registrant shall make or cause to be made such radiation protection
surveys as may be necessary to comply with this Section. At intervals not to exceed 6 months,
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surveys shall be performed which include but are not limited to:

a. A determination that all laser protective devices are labeled correctly and functioning within
the design specifications and are properly chosen for lasers in use.

b. A determination that all warning devices are functioning within their design specifications.

c. A determination that the laser controlled area is properly controlled and posted with accurate
warning signs in accordance with AA.29.

d. A re-evaluation of potential hazards from surfaces which may be associated with Class 3 and
Class 4 beam paths.

e. Additional surveys required to evaluate the laser and collateral radiation hazard incident to
the use of lasers.

[Ser A A-1 - Mensurement and Tnstr11mentation Each determination requiring a measurement for
compliance with these regulations shall use instrumentation which is calibrated and designed for use
with the laser that is to be tested. The date of calibration, accuracy of calibration, wavelength range,
and power/energy of calibration shall be specified on a legible, clearly visible label attached to the
instrument.

a. Measurement of accessible emission(s) for classification shall be made:

i. Under those operational conditions and procedures which maximize the accessible
emission levels including startup, stabilized operation, and shutdown of the laser or
facility,

ii. With all controls and adjustments listed in the operating and service instructions
adjusted for the appropriate maximum accessible emission level of laser radiation
which is not expected to be detrimental to the functional integrity of the laser or
enclosure,

iii. At points in space to which human access is possible for a given laser configuration,
e.g., if operation may include removal of portions of the protective housing or
enclosure and defeat of safety interlocks, measurements shall be made at points
accessible in that laser configuration,

iv. With the measuring instrument detector so positioned and so oriented with respect to
the laser as to result in the maximum detection of radiation by the instrument, and

v. For a laser other than a laser system, with the laser coupled to that type of laser energy
source specified as compatible by the laser fabricator, and that produces the maximum
emission of accessible laser radiation from that laser.

b. Compliance with the requirements of the regulations shall be determined by measurements or
their equivalent that account for all errors and statistical uncertainties in the measurement
process.
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c. Accessible emission levels for classification of laser and collateral radiation shall be based
upon the following measurements:

i. The radiant power (W) or radiant energy (J) detectable through a circular aperture
stop having a diameter of 7 millimeters, except for scanned laser radiation, and within
a circular solid angle of acceptance of 1 x 10- steradian with collimating optics of 5
diopters or less.

-2 2
ii. The irradiance (W cm ) or radiant exposure (J cm ) equivalent to the radiant power

(W) or radiant energy (J) detectable through a circular aperture stop having a diameter
of 7 millimeters and, for irradiance, within a circular solid angle of acceptance of 1 x
10'3 steradian with collimating optics of 5 diopters or less, divided by the area of the
aperture stop (cm2).

iii. The radiance (W cm2 sf ) or integrated radiance ( cmr sf ) equivalent to the radiant
power (W) or radiant energy (J) detectable through a circular aperture stop having a
diameter of 7 millimeters and within a circular solid angle of acceptance of 1 x 10-5
steradian with collimating optics of 5 diopters or less, divided by that solid angle (sr)
and by the area of the aperture stop (cm2).

iv. Accessible emission levels of scanned laser radiation shall be based upon the
measurement of radiation detectable through a stationary circular aperture stop having
a 7-millimeter diameter and within the circular solid angle of acceptance with
collimating optics applicable under AA.31c.i., ii., and iii. The direction of the solid
angle of acceptance shall change as needed to maximize detectable radiation, with an
angular speed of up to 5 radians per second.

d. Measurements for maximum permissible exposure shall be measured as specified in the most
recent edition American National Standard for Safe Use of Lasers, ANSI Z136.1.].

qrc A A -3 - Meiirl Sinrve1Rlance' The Agency may require the registrant to provide such medical
examination procedures as it considers necessary to protect the health and safety of personnel.
Appendix A provides recommended procedures that apply primarily to users of Class 4 lasers.

e -A A a - Nntifiestion of Tncidents-

a. Tmmediate Nntifieation Each registrant shall notify the Agency immediately by telephone,
fax or email of any incident involving any source of laser or collateral radiation possessed by
the registrant and that has or may have caused:

i. An exposure to an individual of greater than 100 times the MPE limits in the most
recent edition American National Standard for Safe Use of Lasers, ANSI Z136.1, or
collateral radiation limits in Title 21, CFR, PartlO40.; or

ii. An exposure to an individual that involves the partial or total loss of sight in either
eye; or
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iii. An exposure to an individual that involves perforation of the skin or other serious
injury exclusive of eye injury, or

iv. A loss of one working week or more of operation of any facility affected.

b. Twenty-foulr THour Notification Each registrant shall notify the Agency by telephone, fax or
email within 24 hours of any incident involving any source of laser or collateral radiation
possessed by the registrant and that has or may have caused:

i. An exposure to an individual of greater than 5 times the MPE limits in the most
recent edition American National Standard for Safe Use of Lasers, ANSI Z136.1, or
collateral radiation limits in Title 21, CFR, Partl 040.; or

ii. An exposure to an individual with second- or third-degree burns to the skin or
potential injury and partial loss of sight.

Sfaec A A 34 - Reports of Overexpo~sres antrd Rxe5ssive T evek-

a. Each registrant shall make a report in writing within 30 days to the Agency of:

i. Each exposure of an individual to laser and collateral radiation in excess of the MPE
limits in the most recent edition American National Standard for Safe Use of Lasers,
ANSI Z136.1, or collateral radiation limits in Title 21, CFR, PartlO40.,

ii. any incident for which notification is required by AA.33.

b. Each report shall describe the extent of exposure of individuals to laser and/or collateral
radiation, including estimates of each individual's exposure; levels of laser and/or collateral
radiation involved; the cause of the exposure; and corrective steps taken or planned to be
taken to assure against a recurrence.

c. Any report filed with the Agency pursuant to AA.34 shall include the full name of each
individual exposed, an estimate of each individual's exposure, and a description of any
injuries. The report shall be prepared so that this information is stated in a separate part of
the report.

Sec AA -3 - Notificftionn snd Rertq to Individi1aig. When a registrant is required pursuant to
AA.34 to report to the Agency any exposure of an individual to laser and/or collateral radiation, the
registrant shall also provide to the individual a report on the exposure data included therein. Such
reports shall be transmitted at a time not later than the date of transmittal to the Agency.

ISec AA 36 - RecordS.

a. Each registrant shall maintain current records, which shall be kept available for inspection by
the Agency, showing:

!/ This paragraph is suggestedfor use by States which have the authority to maintain the names of individuals as
confidential information
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i. The results of all surveys required under AA.28aii. and AA.30.

ii. The results of all instrument calibrations under AA.31.

iii. The results of medical surveillance perfouned under AA.32.
. .

.

. .

.

iv. The reports of incidents- as descnDed under AA.35. -
.

. .

b. I The registrant shall maintain such records required by this Section until the Agenqy
authorizes disposition. . - - :
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Part AA

APPENTIEX A

RFITIRRMENT9 FOR LASER TIGHT SH4lOWS

Each laser facility and mobile laser shall be registered in accordance with the provisions of
these regulations.

2. The laser operator shall demonstrate his competency to operate the laser safely.
[Demonstration of competency may include, but is not limited to, proof of having taken and
passed an acceptable laser training course such as given at several universities or sponsored
by technical organizations.]

3. Laser radiation outside the spectral range 400 to 710 nanometers shall be as low as
practicable but shall not, in any case, exceed the Class 1 limits under any possible conditions
of operation.

4. Levels of laser and collateral radiation, measured where the audience is normally located, and
laser and collateral radiation measured where the operators, performers, and employees are
located if the radiation is intended to be viewed by them, shall not exceed the limits of Class
I during operation. Measured radiation shall include reflections from targets and scattering
materials. For example:

(a) If the average laser power collectable with appropriate apertures is below 0.39
microwatts, then the limits of Class I will not be exceeded.

(b) For pulsed radiation and scanning radiation treated as pulsed radiation, if the energy
in a pulse or series of pulses is less than 0.2 microjoule collectable with appropriate
apertures, the limits of Class 1 will not be exceeded.

5. Operators, performers, and employees shall be able to perform their functions without the
need for exposure to laser and collateral radiation in excess of the limits of Class 2 when the
radiation is not intended to be viewed by them. Areas where levels of laser radiation in
excess of the limits of Class 2 exist shall be clearly identified by posting and/or through use
of barriers or guards to prevent entry of operators or performers into these areas.

6. Scanning devices shall incorporate a means to turn off the beam or to prevent laser emission
in case the beam stops scanning or slows down significantly. In cases where a mirror ball is
used with a scanning beam, the limits of item 4 shall be met with the mirror ball stationary,
or the mirror ball shall incorporate a means to turn off the beam or to prevent laser emission
if the mirror ball stops rotating or slows down significantly such that the limits of item 4 or 5
are exceeded. Arly such scan failure safe-guard system must have a reaction time fast enough
to preclude audience access to levels in excess of Class 1.

7. Except as noted below, laser light shows shall be under the direct and personal supervision of
a competent laser operator, as specified in item 2, and the laser beam to which human access
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can be gained shall not exceed the limits of Class 2 at any point less than (a) 3.0 meters above
any surface upon which the audience or general public is permitted to stand, and (b) 2.5
meters in lateral separation from any position where a person in the audience or general
public is permitted during the performance or display, unless physical barriers are present
which obstruct access by the audience or general public to such levels.

Exception: In cases where the maximum laser output power level is less than 5 milliwatts
including all wavelengths and the laser beam path is located at least 6 meters above any
surface upon which a person in the audience or general public is permitted to stand and at any
point less than 2.5 meters in lateral separation from any position where a person in the
audience or general public is permitted during the performance or display, then a laser
operator need not be continuously present if other provisions of these Guidelines and
Regulations are met. In other cases, upon application to the Agency, appropriate
arrangements may be made for unattended operation.

8. All laser light shows shall be provided with a key operated "on-off" switch. In the case of the
exception of item 7, there shall be a designated individual present who can turn off and
secure the laser in case of unsafe operating conditions.

9. The maximum laser output power shall be limited to a level required to obtain the intended
effect.

10. The laser system, including projector, shall be rigidly mounted to prevent unintended
movement or accidental misalignment.

11. The laser operator(s) shall be situated in a position such that performers, audience, beam
path(s), and laser display can be viewed at all times during laser operation.

12. Where laser output power must be limited to less than the maximum power available in order
t6 comply with criteria 3 through 9, the laser output power shall be measured, adjusted, and
recorded before it is operated at each light show. All safety devices necessary to meet criteria
3 through 9, such as scanning-beam power interlock, shall be functionally tested and recorded
before each light show.

13. The laser system shall be secured against unauthorized operation.
_ 4..,,, ,

14. The following precautions shall be taken during alignment procedures.

(a) Alignment shall be performed by a competent and qualified individual and with the
laser radiation emission reduced to lowest practicable level.

(b) Only persons required to perform alignment shall be in or near the beam path(s).

(c) Protective eyewear shall be worn where necessary to prevent hazardous exposure.

15. In addition to the requirements of AA. 1, before the laser light show is permitted to operate
either at a permanent or temporary job site, the laser light show operator or an authorized
representative shall provide the Agency with sufficient information, data, and measurements
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to establish that the above criteria will be met during use. [This shall include sketches
showing the location of laser, operator(s), performer(s), viewers, beam paths, viewing
screens, walls, mirror balls, and other reflective or diffuse surfaces which may be struck by
laser beam, scanning beam patterns, scanning velocity and frequency in occupied areas and
where beam strikes wall or other structure, radiometric measurement data including output
power and location of all measurements. In the case of open air shows where a laser beam is
projected into the sky, the information submitted shall also include beam spot size, beam
divergence, and beam power measured at the projector, and a copy of the notification
provided to the Federal Aviation Administration.]
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Agency Form AA

[APPT.T(ATION FOR RPOTSTRATTON OF LASER FACIUTY
MORnT.E TLASFR, OR SFRVICF ORG.ANIZATION

Registration is required for all uncertified laser products and for certified Class 3b (other than those
exempted by AA.3b.) and Class 4 laser products.

1. Applicant's Name: Telephone No.:

Address:

2. Location of use (if different from Number 1):

3. Type of registration: Laser Facility ( ), Mobile Laser ( ), Service Organization ().

4. Prior Laser Registration Number, if any:

5. Sources of laser radiation (Class 3b and Class 4 only):
a b c

Number of Sources
of Laser Radiation Range of Average

Wavelength Range In Facility Mobile Power or Energy

UV (< 0.4 pm)
Visible (0.4 - 0.71 lpm)
Near IR (> 0.71 - 1.4 pm)
Far TR (? 1.4 Mim)

Name of Laser Safety Officer:

Qualifications of Laser Safety Officer (use additional sheet if required):

6.

7.

8. Authorized Agent of Applicant:-
(PrintName) (Title)

9. Signatures:
Laser Safety Officer Application Date

Authorized Agent

See associated instruction sheet before completing this application.]

[Instruction Sheet for Registration of Sources of Laser Radiation
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(For exemptions to registration requirement see AA.3.)

PLEASE PRINT OR TYPE ALL INFORMATION

1. Applicant - The name, address, and telephone number of the person or facility in whose name
the registration is to be made.

2. Location of Use - Addressor location where laser sources are operated, serviced, or
manufactured. If lasers are serviced exclusively on customers' premises, so state.

3. Self-explanatory.

4. Self-explanatory.

S. Sources of Laser Radiation - Include data only for uncertified Class 3b and Class 4 laser
sources, for certified Class 3b laser sources not exempted by AA.3b, and for certified Class 4
laser sources. For each wavelength range, enter in column b the number of laser sources and
in column c, the average power or energy of the minimum and maximum output source.

Service organizations should omit column b. In column c enter data describing lasers
anticipated to be serviced during twelve-month period beginning with registration date.
Laser source manufacturing facilities, enter words "Manufacturing Facility" iih column b; do
not enter numbers. In column c enter data describing lasers anticipated to be manufactured
during twelve-month period beginning with registration date.

6. Name of Laser Safety Officer - Name of person appointed by applicant to serve as Laser
Safety Officer in compliance with Section AA.5e.

7. Qualifications of Laser Safety Officer - Briefly describe the Laser Safety Officer's training
and experience which qualify him/her in the areas listed in Paragraph AA.14.

8. Self-explanatory.

9. Self-explanatory.

Mail [rWO] copies of your application for registration with [IWO] copies of your laser safety
procedures to: [Name and address of Agency].]
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Part AA

APPTFWT)TX R

TRAll.

Training shall be provided in laser safety and laser health physics to all laser safety officers
(LSO's) responsible for Class 3b and Class 4 Lasers. Training of LSO's responsible for Class 1,
Class 2, and Class 3a lasers should be provided as needed. The degree and type of training shall be
appropriate for the degree of potential laser and associated hazards. The LSO is responsible for -
ensuring that users of laser products are trained at a level commensurate with the users duties and the
degree of hazard.

2. T rer Rnfety Twining Topics

Topics for inclusion in a laser safety training program should include all or part of the
following, as appropriate, for the class of lasers in use:

a. Description of Lasers
i. Definitions
ii. Lasing fundamentals
iii. Lasing medium and types of lasers - solid, liquid, and gas
iv. Pumping methods
v. Optical cavities -

b. Characteristics of Laser Light
i. Directionality:
ii. Single color (monocbromaticity)
iii. Coherence
iv. Intensity
v. Divergency
vi. Relations of specular and diffuse reflections

c. Biological Effects of Laser Light
i. Damage mechanisms: thermal-and non-thermal effects from pulsed and CW

lasers
ii. Eye hazard
iii. Skin hazard
iv. Criteria for setting Maximum Permissible Exposure (MPE) levels for eye and

skin

d. Associated Hazard
i. Electrical hazards
ii. Explosion hazards
iii. Chemical hazards
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iv. Fire, ionizing radiation, cryogenic hazards, and others, as applicable

e. Laser Safety
i. Laser classifications
ii. Control measures including personnel protective equipment
iii. Management and user responsibilities
iv. Medical surveillance practices (if applicable)
v. Governmental regulatory requirements

f. Laser Health Physics
i. Calculation of MPE limits for eye and skin under various conditions of laser

ii.

i1.

use
Basic radiometric units, measurement devices and measurement techniques
Laser hazard evaluations and range equations

Table 1
Suggest Training for LSO's and Employees

HTIGHFST CLTASS LASFR

Training Vehicles 1 2 3a 3b 4
Manufacturer's Guides M M M M M

& Operating Manuals

Safety Guide Literaturel N/R N/R R M M

Review of Applicable Standards N/R N/R R M M
(ANSI, Federal, State, etc.)

Laser Safety Orientation N/R N/R R M M
Course2/

NIR - Not Required, R - Recommended, M - Mandatory

1/ Such as: American National Standardfor the Safe Use of Lasers, ANSI Z136. I; La'c'r InytitutP nfAmorirn Lnes.-
(i-uimp AmPriaen (nnfPrp np {,f Crvernmpntal Induiirinl M-ygi~niv - 4 Guidefnr Cnntrn/ nf ',.cer rnrdq or

any other similar literature the Agency considers adequate.
2/ Because of the greater potential hazardsfrom Class 3b and 4 Lasers, duration of course would be several days. This
training may be done by outside specialists if not available internally.
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Part AA

APPENDIXC

MPfTCTAT. ST IRVFTT I .ANCrF

L_ Pnrpne nfMeM imrl sIurveillance The basic reasons for performing medical surveillance of
personnel working in a laser environment are the same as for other potential health hazards. Medical
surveillance examinations may include assessment of physical fitness to safely perform assigned
duties, biological monitoring of exposure to a specific agent, and early detection of biologic damage
or effect.

Physical fitness assessments are used to determine whether an employee would be at increased or
unusual risk in a particular environment. For workers using laser devices, the need for this type of
assessment is most likely to be determined by factors other than laser radiation. Specific information
on medical surveillance requirements that might exist because of other potential exposures such as
toxic gases, noise, ionizing radiation, etc., are outside the scope of this Appendix.

Direct biological monitoring of laser radiation is impossible, and practical indirect monitoring
through the use of personal dosimeters is not available.

Early detection of biologic change or damage presupposes that chronic or subacute effects may result
from exposure to a particular agent at levels below that required to produce acute injury. Active
intervention must then be possible to arrest further biological damage or to allow recovery from
biological effects. Although chronic injury from laser radiation in the ultraviolet, near-ultraviolet,
blue portion of the visible, and near-red regions appears to be theoretically possible, risks to workers
using laser devices are primarily from accidental acute injuries. Based upon risks involved with
current uses of lasef devices, medical surveillance requirements that should be incorporated into a
formal standard appear to be minimal.

Other arguments in favor of performing extensive medical surveillance have been based on the fear
that repeated accidents might occur and that workers would not report minimal acute injuries. The
very small number of laser injuries that have been reported in the past 15 years and the excellent
afety records with laser devices does not provide 9upport to this argument.

2 Memiid Exnminstinng

.2-1 Ratinnnle for FxTmintiong-

2?1 . Proncignment Mepli"1 Fxaninaatnr& Except for examination following suspected injury,
these are the only examinations required. One purpose is to establish a baseline against which
damage (primarily ocular) can be measured in event of an accidental injury. A second purpose is to
identify certain workers who might be at special risk from chronic exposure to selected wavelength
lasers. For incidental workers, only visual acuity measurement is required. For laser workers,
medical histories, visual acuity measurement and selected examination protocols are required. The
wavelength of laser radiation is the determinant for which specific protocols are required (see
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Paragraph 2.2). Examinations should be performed by or under the supervision of an
ophthalmologist or other qualified physician. Certain of the examination protocols maybe
performed by other qualified practitioners or technicians, under the supervision of a physician. Many
ophthalmologists may prefer to perform more thorough eye examinations to assess total visual
function as opposed to limiting examination to those areas that might be damaged by particular laser
radiation. Some employers may find it advantageous to offer these more thorough examinations to
their workers as a health benefit. For example, certain of the additional examinations, such as
goniometry, may be of value in detecting unknown disease conditions; in this case glaucoma. Even
though this type of problem is unrelated to work with lasers, appropriate medical intervention will
promote a healthier work force. Although chronic skin damage from laser radiation has not been
reported, and indeed seems unlikely, this area has not been adequately studied. Limited skin
examinations are suggested to serve as a baseline until future epidemiological study indicates
whether they are needed or not.

vJ1 . Perinic MepArir1 Fyxaminnatnnq Periodic examinations are not required. At the present time
no chronic health problems have been linked to work with laser radiation. Also, most uses of lasers
do not result in chronic exposure of employees even to low levels of radiation. A large number of
these examinations have been performed in the past and no indication ofany detectable biologic
change was noted. Employers may wish to offer their employees periodic eye examinations or other
medical examinations as a health benefit; however, there does not appear to be any valid reason to
require such examinations as part of a medical surveillance program.

21.3 Terminrahtin Meylii PFxgmintionng The primary purpose of termination examinations is for
the legal protection of the employer against unwarranted claims for damage that might occur after an
employee leaves a particular job. The decision on whether to offer or require such examinations is
left to individual employers.

22 F xnsmination Protonenh

2 2 1 Medical History- The following protocols are required for preplacement examinations of all
laser workers:

• The patient's past eye history and family eye history are reviewed.
* Any current complaints which he now has about his eyes are noted.
* Any history of skin problems is reviewed.

Current and past medication use is reviewed.
The patient's general health status should be inquired about with special emphasis upon
diseases which can give ocular or skin problems.
Certain medical conditions may cause the laser worker to be at increased risk if chronic
exposure to ultraviolet or blue spectrum laser radiation is possible.

* Use of photosensitizing medications, such as phenothiazines and psoralens, lower the
threshold for biologic effects in the cornea, lens, and retina of experimental animals.

* Aphakic individuals would be subject to additional retinal exposure from near-ultraviolet
radiation.

Unless chronic viewing of lower levels of laser radiation in these wavelengths is required,
there should be no reason to deny employment to these individuals. With current laser
systems, chronic exposure even to low levels of blue laser radiation is very unusual.
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222 See ANSI Z136.1, American National Standard for Safe Use of Lasers 6.3 and Appendix E
for additional exam protocols.

3 Medical Referral Fnllnwing Ripsec&M nr Known a Iser Injury Any employee with a
suspected eye injury should be referred to an ophthalmologist. Persons with skin injuries should be
seen by a physician.
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PART AA

See- AAA1-P1T~ n Scnpe-

a. This Part establishes requirements for the registration of persons who receive poses
afcqire transfer or use Bass 3b and Class 4 lasers in the healing arts veterinary medicine
industry academic research and development institutions ind of perMonS who are in the
business of providing Iaer aervices No person shall use lasers or perform laser s
except as authorized in a certificate of laser regstration issled by the agency in accordance
with the reqiuiremnents of this Part

b This Part establishes requirements for protection agiinst laser radiation hazards laser haard
control methods training requirements and notification of injuries This Part includes
rPisiblities of the registrant and the laser safety officer (LTS")

c-Except as otherwise specifically exempted, these regulations apply to all persons who receive,
possess, acquire, transfer, own, or use lasers whihlbateemit or may emit laser radiation.
[Individuak shall not rise lasers on humans tmnless under the supervision of a licensed
practitioner of the healing arts if use of lasers is withinl the scope of practice of their lIcense]
Nothing in these regulations shall be interpreted as limiting the intentional exposure of
patients to laser radiation for the purpose of diagnosis therapy or treatment by a licensed
practitione of tehealing arts within the scope of practice of their professional 1i-ense
[Thesde regulations do not apply to the manufacture of lasers] tcatienul to use conniensmate

b-d. i-. Laser products certified by a manufacturer to be compliant with the Federal laser
product performance standard of Title I1. Code of Federal Regulations (91 CFR 1040)

applicable at the date of =manufacture shall be maintained in compliance with such
requirements. Certified laser products thatwhich have been modified shall comply with these
regulations or the Federal standard.

v ;;.- Uncertified lasers shall meet the requirements of these regulations.

cf. - If any conflict arises between the requirements of these regulations and the Federal laser
product performance standard with respect to the same aspect of performance for laser
products subject to the Federal standard, the requirements of the Federal standard shall apply.

In addition to the reqiirements of this Part all registrants are subject to the applicable
Visions of the General Provisions (Part A) Standards for Protection (Part nh) and Notices

Tnstrictions and Reports (Part 1) of these regilations,

Sec AsA- - nefinitionns Asusedintheseregulations:

"Accessible emission level" means the magnitude of emission from laser or collateral radiation of a
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wavelength and emission duration to which human access is possible as measured under the
conditions specified in Section AA.32J. of these regulations.

"Accessible emission limiU4EL)" means the maximum accessible emission level permitted within a
particular class in the most recent edition of American National Standard for Safe IIse of Lasers,
American National Standardsq Tngtitute (ANS) b1 a s I-, I, Ha, Illa, if ,, and li.

"Acctna-" IiOcanIs Ld e of rcronfint of a nita5i1c to a sltanidad o a true Valuc amid turt t 1h
degri of ripe~atabilty 01 pCI ith Wuki Vl IIiI a Iias.)ulYTiitist pet tied.

'Act" means [cite State Radiation Control Act or appropriate State statute].

"Agency" means [cite appropriate State Agency responsible for administration of the Act].

"Aperture" means aeniing through whieh laser or collal i allowing human
sp'res tn tbw~u'h rnrdiatin

a~y upellau s a juttctivc liousig t1 iuhIgh v1iddi Iadiatiou is erizitted, tho eby allow ing Lunain
* aucces J1 Ldjatio.

"Aperture stop" means an opening serving to limit the size and to define the shape of the area over
which radiation is measured.

i "nL tioualue i" awi fli d iase in thi. ladiant fIUt uf awry opticaf biur as it passeb fIluugh at
_i/rsc t ir _ _ _di,_ _ .,

"Certified laser product" means that the product is certified by a manufacturer pursuant to the
reqirements of litle 21 Code of Federal Reguationng (CFR) Part IQ40
21 C , Ia~eL, i eFR ehap J....'

Class I duili li itsL LncauS, fi classifi.atiui puipumses, la1 e1 mid coIlateral adiatioin in tk.
w a&ee~iiflz, 1aUg of gx eat11 dii 400 nW.k1UcteLs but less tLi o. equal t14oO ninuill c eds
hre accessiblen emis;sio m lmitso uf Class I it exceeds I oth.

(1) c eiasb Ci4 [ 4 accssb fucnsi iisi iadiaittieiiry W ithll any Igez OfCniaui~in
dation specified in , mid

(2) fire ess f accssibCrule Li its h bi if te gLa ated wpcuL.G wit lziniauy mO oLf

-i411wai mu satin specified 11 Tale 1, L-

"ClAg(2 1 laasr Itematinal F1ectrotcphnicasil Clmmiggion (rFO Class I M" means aR lsepr Ar lao-r
systeni intaninig a lasqer that many rdioue visible or invisible lager radiation Under all normal
gcnnditg of~f Oneration a Cas 1 laser is cons.idetrw to be incapable of causing injury from directly
3iewing the radiation beam: Fnr maximum pe mnkible exposure irmitqs see the most recent edpition n
American National Standard for Safe IJqe ofT aers ANST 7136 1
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"Class I lase" nicans any lase. inds w JhiA p its h uma access Ito lasc tadiati css t ianl tle accssibc
MllisbiOll uilitS ufTable I fui aiy cosmsbiatiOI of ClllibSukil duration amid wavelengti raigue.

"Csiags 9 laser IEC Class 2M" means alaseer or lser, s'tem that prmduces Plbw-pner vise bler
radiation not exceeding I mW Eye protection is nonn ally afforded by the nailral blink reflex time
(Q 95 s) Direct viewing of the radiation beam from a Clasq 2 laser is prohihited For maximum
permiksihle exposuire limits. ee the most ree-ent edition of Amerian National Standard for Safe Ie
of Laers ANST 7136 1

"Class la laer pwducts IFC Class ?M pomducts" memsn s my lserproiust that permits human acce
to levels of vsible laser radiabtn in exces of the Class I) aceggible emission limits during its
operation butt does not permit huiman access to levels of laser radiation in excess of the accessible
Class 2a emission limits For maximum pernisible expcoslure limits' see the most rece-nt editinn of
American National Standard for Safe I ke of Lasers ANSI 7Z 36-1
netass if iasc., inslcui ans y lasei whijch penits fiuiha accesii tu laeri tadiauusi au hC UIC accebibki

emission, limitLs of Table I up to the ac ssibic cuiniuin lifimits uf TalbJ II and duoes nut pcennil msnumai
accss lt lasc, iLadiatio in e f tire accessibc emuissionu finits uf Class I fus any flues Ciiuissio

duiatiull ul wavycfmtlw i iaigc. et1a4 ff ascisr aic spatly des:igateid as elaCss if or lazs, Ha. ci:ms
iia l:cis aie fliUos lasCLS which do iUt cxceUd dIC acssbleIC AInission limit, ofe las f fiU anuy
emissins dwation lessk than or Ual ta I X 10M S n-daL. Cla, II la tdesignatiusn is give to all OflOhL

ClaSS IIascs as defined albovc.

"Class a laser, TIC Class 3R M" meain a laser or lager systein that produces modnerte levels o
visible or invisible laser rmdiation, of 1 to 5 mW and requires more stringent contrAl than a Class 2
la-ser For those Class 3a lasers whose Outtpnt iS visible the normal gversion response is generall)
slufficient to prevent eye injhry Ear maximiun per'isible exposure limits see the most recent
eiiitinn otf Amerie-an National~u Stand aorfafe I ke Af L ANSI 71 1

"Class 3h laser" means a lasex or laser system that producesw isible laser radiation of 5 to 500 mW of
visible obntimnlmi wave output and 5 to 500 mW of invihie infrared laser radiation A Class 3b
laser is considered medium power laser and is capable ofprodurcing eye injury when viewed directly
or with opti0 s even if yieureA momentarily For maxim-g permisible exposnre limits see the most
recnt edition of American National Standard for Safe Use of Laers ANSI Z1 .6 1
uass III la taen nimans any iascL whici pesIrits hmuan access lu lasei laadiatiuon abuve flic aessible

tL&uiSSiot! liL,;S of Table I amd, if applicable., Tale IIf, but below lhe aessible enmissiuon lilnzils, c
Tabfe III. Ceass III iasers ame scparately designated as .Ca~s Illa Ul Camss II b Cleass lIa lases asc
tlosue iasrs wiUmI a nskI iUn duratioU iicatml flia J.O A 1Uf sccond mid in tluC WavulellrUl Iau

gsiate, flthm 400 natishnetcs but less Jimu us equal tu 710 ssasiuusditaIS will, ami iiadiasicc of is thfl
ot equal lu 2.5 X 10x watts ci and wif a amdiairt puweu of lCbS5 thM CIL eUal lo 5J. 10 watts. Cla5 s
IIlb fase desigations is givmil to all ofluuc Class iff lasmuS as df^iCud aLuvC.

'Clag 4 laser" means a laser or laser system that produces vilile or invisible lager radiation capable
of causinog injuly to the eye and skin and dangerou apecular and diffiuge reflections For maximum
penmksible exposure limits see the most recent edition of American National Standard for Safe Uie
AfIacserq ANSI Z1 t6 1

"C1a, IVs la.e," mseis my u lasCu wifich pctnnits liuman accss tO lase. radiatiouu abuove tlhe accesbib
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issinliaItSof TabIle i.

"Clazs I, i, III, o, IFV faLlity" LIta&S a facility wlich lias Oln t nice Ciass I, II, III, ok IV lasers,
Zespctlimly. hI case ofiacilits s tSIan one lase class, the assiglsd favility
classificatiui slhall bre deenLifincd by tolmS hiusl Iiadaslus Lass of las e. n*ltaiIed dlleicil.

"Collateral radiation" means any electronic product radiation, except laser radiation, emitted by a laser
as a result of the operation of the laser(s) or any component of the laser product that is physically
necessary for the operation of the laser(s). (The accessible emission and maximum permissible
exposure limits for collateral radiation are specified in Title 2 1 CER Part I YFl able'V.)

"Continuoug wave" (CW means the output of a lager that is onperated in a continuous rather than a
pulnsedmode For purposes of these riles a lager operating with a continuous output for a perind>
A s' w~ecnds is regarded as a CW laser

"Controlled area" means any area where the occupancy and activity of those within is subject to
control and supervision for the purpose of protection from radiation hazards.

"Demonstration laser" means any laser manufactured, designed, intended, or used for purposes of
demonstration, entertainment, advertising display, or artistic composition.

"Diffuse reflection' means the change of the spatial distribution of a beam of Lauradiation when it is
reflected in many directions by a surface or by a medium.

"Electronic product" means:

(1) Any manufactured or assembled product which, when in operation,

(i) Contains or acts as part of an electronic circuit and

(ii) Emits, or in the absence of effective shielding or other controls would emit,
electronic product radiation, or

(2) Any manufactured or assembled article whichthaLis intended for use as a component,
part, or accessory of a product described in (1) and which when in operation emits, or
in the absence of effective shielding or other controls would emit, such radiation.

"Electronic product radiation" means radiation which-thatis emitted from an electronic product as the
result of the operation of an electronic circuit in such product, and includes:

(1) Any ionizing or nonionizing electromagnetic or particulate radiation, or

(2) Any sonic, infiasonic, or ultrasonic wave.

"Fmbedded l mer" Aaean encsed laser with an assigned class nu er er than the inhe t
capability of the laser systemn in which it is incorporated where the sten's lnwer classificatin i

AA4
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appropriate due to the englineering features limiting accesqible.mi

"Enclosed laser" means a laser that is containeAd ithin a protective housing of itself or of the laser o.
laser system in which it is incorporated Opening or removing of the protective housing provides
additional access to laser raoietin avP the applicable maximunpsribe h exposunre (MP) than
possible with the pmtective housing in place: (An embedded laser is an example f e type of
enclosed lase)

"Energy" means the capacity for doing work. Energy content is commonly used to characterize the
output from pulsed lasers and is generally expressed injoules (J).
.. ng .d .,enst"(e "Rdm epsr"..

"Facility" means any location where one or more lasers are used or operated. The confines of any
facility shall be designated by the owner of such facility. A part of a building, an entire building, or
other structure or plant or, where appropriate, a specified out-of-doors location may be designated as a
facility.

"Human access" means access to laser or collateral radiation by any part of the human body.

"Incident" means an event or occurrence atwhich results in a real or suspected accidental exposure
to laser radiation flatwhich caused or is likely to cause biological damage..

"Individual" means any human being.

"Integrated radiance" means radiant energy per unit area of a radiating surface per unit solid angle of
emission, expressed in joules per square centimeter per steradian (3 cmi si').

["Untense-~pulse light (IPR) device" - means a device that emits ridiation to energy density levels that
could reasnably cause bodily harm and that is used for phntnthermmlysis Ti ce devic is a Class or
Class 3 surgical device certified s comnplying with the design abheling. and manufacturing etandards
if the ITnited States Food and Drug Administration (FflA) "I

"Irradiance" means the radiant power incident on an element of a surface divided by the area of that
element, expressed in watts per square centimeter (W cm 2).

"Joule" (J) means a unit of energy: I joule = 1 watt second.

"Laser" means- any device that can produce or amplify electromamnetic radiation wig wave lengths in
the range of 1 80 nanometers to 1 millimeter prim'rily by the processof controlled stimiulated
emission Laer is an acmw= for Light Amplif iation by Stimulated Emission of Radiatinn
devie wI1 h cau UF a 4pfilfy Gl CCrUiLairU fIi ui iiquenciCs betwenII 3 A Ipi and
l67--10 l1 m (us veleigts ill ail betee 10 -and-1.8A-x-+ 1-n1mteby the-process o
cons1 trlled sLimulated emi;ss.ioir inlzuding addiltion ncotporated coiizpotiils provid;ig fbi a lOlal

lasesystenr
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"Laser energy source" means any device intended for use in conjunction with a laser to supply energy
for the operation of the laser. General energy sources such as electrical supply mains or batteries shall
not be considered to constitute laser energy sources.

"Laser product" means any manufactured product or assemblage of components which constitutes,
incorporates, or is intended to incorporate a laser or laser system. A laser or laser system which is
intended for use as a component of an electronic product shall itself be considered a laser product.
(See Pmararph-AA.21a6a. for applicability requirements.)

"Laser protective device" means any device used to reduce or prevent exposure of personnel to laser
radiation. Such devices may include protective eyewear, garments, engineering controls, and
operational controls.

"Laser radiation".means all electromagnetic radiation emitted by a laser product within the spectral
range specified in the definition of "Laser" in Section AA.2 that is produced as a result of controlled
stimulated emission or that is detectable with radiation so produced through the appropriate aperture
stop having a diameter, a solid angle of acceptance, and collimating optics as specified in AA.331.

"Laser safety officer" (LSO) means any individual, qualified by training and experience in the
evaluation and control of laser hazards, who is designated by the registrant and has the authority and
responsibility to establish and administer the laser radiation protection program for a particular
facility or a particular mobile ilaser.

"Laser system" means an aemblvy of electrical mechanical anid optical components that includes a
K aSe.a aash in coilrnbinaltion all a.I ugiiaso lasi MC umce, witl Ut wilthut addiiinial

Plorlwoatedtompon~u^ents,ls ;

"Maintenance" means the performance of those adjustments or procedures by the user(pecifiedin
user information provided by the manufacturer with the lager or laser sQstem) that are to he perfrmedr
byt Meuser to'ensure me intend'e performance of the product
tu c cIqjuipaMit hl io 1ik 11t d i Ujtlandelop ating 9. 1 du0, nUt in1 J vUk OPM360i1. ui

se vie aS u w inl thleseri Icgulatilzts.

"Maximum permissible exposure" (MPE) means that level of laser -collateral radiation to which
persons may be exposed without hazardous effect or adverse biological changes in the eye or skin.
(The criteria for the MPE for cornea (eye) and skin are detailed 4nl he srnt editionnf American
National Standard for Safe Ll-e of asers ANSI 71 76 1 Tale WVa, IVb, IVC., and V.)

"Mobile laser" means a laser which is used at temporary job sites.

"OXpcrabl laserd" incanis a la se system whidl ctal pioduce las, radiatioun.

"Operation" means the-performance of= the lager or laser system Quer the 5flil range of it intendes
fiInctions (normial opid" - ratJd fi tlc eqUitnt lo pet ietJfinctions. It
does not include maintenance or service tasks as defined in these regulations.
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"Optical density" (OD) means a logarithmic expression of the optical attenuation afforded by a
material.

OD = log10  F (flncident pnwe)
t(tlransmitted power)=]

"Person" means any individual, corporation, partnership, firm, association, trust, estate, public or
private institution, group, Agency, political subdivision of this State, any other State or political
subdivision or Agency thereof, and any legal successor, representative, agent, or Agency of the
foregoing. [ hut sall not include federal govemment agencie]

"Practitioner of the healing arts (practitioner)" means for the purposes of this Part a person licensed
to practice the healing arts by either the [state] Board of Medical Examiners as-a physician; the [state]
Board of Dental Exainier'er the [state] Roard of Chiropractic Fxaminers. or the [state] Roard of
Podiatry Examiners A practitioner's lse of a laser is limited thiohbifer scope of pmrfessional

as determined by the appropriate lcensing agency

["Photthernnolysis" means the non-invasive aesthetic application ofintenle-pukedlight( ) e
to selective superfcial lesions such as imwanted body hair or veins (Also see definition for intenge.

pulsed light (IPL device

"Protective housing" means those pnortions of a laser prmduct that are degien t prevet npmi
pmulition, di idiwg wall, hi si relax &v e icl h 1E ts human access to laser andfor collateral
radiation in excess of the prescribed accessible emission limit.

"Pulse duration" means the diration of a laser pulse usually measured as the time interval between
the half-power pnintcq Afl tuini injreiiirti1 msuied betwe 1 tire hiaff-pi.ea k puin at-e leading

and trailing edges of a pulse.
"Pulse ihitet val" mIIs the time j duration. between idtical moints oui twi sac e ve pulses.

"Radiance" means time- averagedradiant power per unit area of a radiating surface per unit solid angle
of emission, expressed in watts per square centimeter per steradian (M' cm sri-).

"Radiant energy" means energy emitted, transferred or received in the form of radiation, expressed in
joules (J).

"Radiant exposure" means the radiant energy incident on an element of a surface divided by the area
2of that element, expressed in joules per square centimeter (J cm).

"Radiant power" means power emitted, transferred, or received in the form of radiation, expressed in
watts (W).

"Registrant" means any person who registers a mobile laser, facility, or service organization with the
Agency pursuant to these regulations.
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"Safety interlock' means a device associated with the protective housing of a laser product, system or
facility which prevents human access to laser and/or collateral radiation in excess of the prescribed

K2 accessible emission limit.

"Sampling interval" means the time interval during which the level of accessible laser or collateral
radiation is sampled by. a measurement process. The magnitude of the sampling interval in units of
seconds is represented by the symbol (t).

"Secured enclosure means an enclosure to which casual access is impeded by appropriate means,
such as a door secured by amagnetically or electrically operated lock or latch or by fasteners that need
atool to rnv ate, o ry screws.

"Service" means.the performance of thee procedures or adjiustments described in the manufatlrpr'Q
Service ingtruti n that ayi affect any aspect of the perfonmance of the laser or laser system
aMISM. quired to rui iit to its .n. d.d state. .. *..

ust ts amid pJroulULed uresbUly 'aalizeiii ialEd Lrajigmdia, tools. Service does not include
operation or maintenance as defined in these regulations.

"Specular reflections" means mirror-like reflections.

"These regulations" mean all Parts of [cite appropriate rules or regulations].

"Watt" (W) means the unit of power or radiant flux; 1 watt = 1 joule per second (Q sec l).

"Ehtsm.nv 'U hlfed arca" ineans arry area ce is Ismt co 1 olled by tdie regis ait fir pposes of
protvdtiVi fiU iadion l daas.

R~eyi A A -1 1zimpmn Tbe fllowina are Pexempt 'mm, nregulation-g in thig Part-

a Facilifies containi only certified Class 2 Class 2 Class 729 and Class. a lasers or aer
*promdIt prnvidId that me laser product is maintainedias a cer ified Class 1 Clas' 9 Class 2a
- nal 1 a lae1 pronduct througbout at its sepfi lllifp fnr those that allow access to Clas

n3 or Class 4 laser radiation duirin s icing .

a. *All cerified Class L Class I, Class Ha, aid Class fHa lasm prvdtits, eAxept fbi thosv that
- anlvw awc to Class fIlL oi Class IV laser radiation ming VWIIng, ate exAeliLpted Lvuo

these cgtulations, pvvide.d that Iloc laser pidudt is miii; itainied as a Wfied Clas I, Class 11,
etass lra, s eai fa.a5spi jjovduc.t I ueoutv its uetd iac.

h Certified Class h visible (A 4 to 07 um) or nea -infrared (Q7 to 14 jim) lagers or lIrer
that emit in e 3 a hbt which:

i 'Cannot e nit an average radiant pnower in excess of 5 mW > 0.'5 s- and

11 Cannot produce a radiant energy reater than 0 03 J per PIJIaS

AAR
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M Mnhile lirasesthat are certified Class 1 Class 2 Class 2a, and Classq a and

bd. I aes that are in transit or ins twrage incident to tranit or sal1e Tes .ehulatius do it asply~
lu lasi, iii; toiagc, duiii;g siLipitiieiL ui salc. provided such lasers are inoperable or not
operated.

. :ihe A*geciy may. upoui application by peisons or upuon its ownt iniliative. gant suc}.
eC^Illptivilb u eAceiptioi fitlsi tie I Lt ofthfese iegulaitios aS it detminines arc autfiviizd
by law and will Inot irsult in widuc h LdPi lu ucuptiulial oi p lic lbaili and safcly oi to the
Cii vii UuitIJ~nL~

Sec. AA. - Addition1al Reuiftemtsn. T lie Agecly ...ay, by rule, iigulatini, O, ()1dli, illpose Upon

aly pliVis such i equixernentii s 11iadditiou Lo tlihose cablislhed in fliese i ugniatiosu aS it is adutllVized
by law mid as it cleteninnes to le appoupiiate oi c.cessyi. to lecitUie Ui ciuinate any hamald whihl
causes or tiatiiins to cau se my dm11iger lo occupatioual ui public licailh amid safiey o. I to Ie
enivioromTcrnt

Sec. AA.5 - 'Viulatiuns. [SLae tou cite pealties used fbi enifbiLcwinrit uf tleL Acl.]

I.Jr A A A n - I v W £.nmd . w.* J 1.t lft ; S ;ltf' e Atel %II 1ftq 011-l

_- .> * . ... 1--- *- r -. * .- * r - _-' __ !. -_ .1_
auUiity in th LiCVCIi t OfU1 all IIICIgey LIiCY tu iipUd 0n vidm l1e inupuuding oflasil in thi
pusesio f airy periuio who is nUt cquipped tU obse ve or fails u toolscee tdle proVisions of lftiis Act
o, amy rules oi iLulatiuois isseud IihciuindeI fuszualiy sHpcified by State stalte].

Sec. AA.7 - hisLdcionls.

a. Ench cisonui sliail affOud tlhe Agencty at all easonable Lincs opportmUhity to inspect tlhe lase
fa~cilfy or Inloble lascr.

b. Eac persotn sall mlakL available Lu l Algencly fbr fimpevLiul., upuol Ieasobab le Vtice,
Iecoids maintlainLed jutiUaIt .t these l tgulaiuln~s.

Sec. AA.8 - Tests. Each persn slhall peafbini, aponV insiaLions and IcasnlIabe otice fioL thle
Age.ny, 0l shall PCnIllit lie AgecLy lo peLful in, suihl i-asoiabhle tetLs aS tldi AgenLcy deeLLs
applUpijate Ui II~eSSaIy lo aSNUi Leo.ipliaLce wit, these regulationis.

Se. AA.9 - Adininiistiative Review. [Ceit Adininisiative P1ocedures of Slale enablingu legiblatio.]

See AA lfl 4_- Prohihited I Jses Urdrl-)

a An individual shall not be penmitted to lool directly into a laser beam or at specular
reflections of a laser beam or align a laer by eye while lnoking alongy the axis of a beam
'when the intensity of the beamns or reflections exceed the MPE limits

b A registrant -hbll not P=nit any individual to enter a lager-controlled area if the skin exp-sure
ivd he in excess of the MPE linitg inless the registrant prIidel snd requires the use of

protective clothing glnves and shields

AA9



SSRCR Volume HlJ,,,u,r." I ssi 99m04. nD-A.SR.R.Vlume ........- ..... OD4 hD A Wa

c I prmducts emitting spatially scanned laser radiation shall not. as a result of scan faihtre or
anyo causing ange in angular velocity or amplihtde penmit han a
laser radiainn in cxcess of the aspibe emissionn limits applicable to the class of th
pmduct

The Agency may prnhibit thbeIuse of lagers and IPIT deviees that pose sigyificant threat or
enr1an=er Arcilpatinal or publiclhealth andL afety

p Individuals shall not be intentionally exponed to laser and IPL radiation above the maximinm
pennissible expasure (MPE) In~es such- explusre has been' authori7ed by -a licensed
practitinner of the healinig art This priviion specifically prohibits intentional expousre for
the follnwing pirpnses

i. xpnqure of an individual for training demonstration or other non-healing art

iL Expomire of an individlual for the pirpnse of healiniz arts screening except a
*pei-ifically allthori7ed bhy the A =npsy and .

iii '-xposure of an individ1Ral for the ir- mose of rsearh eweet as authorized in research
stuldies Any researe~h 'sing rdiation-rpmducine devices on humans must be apprmved
by an institutional review board (TRuB) f required by Title 45. ode of Federal
Rr sti (CFR) Part 46 and Title 21 ('PP Part 5a. The TP1 must indlude at leat
oneqractitioner of the healing arts to direct ine of laser and TPT device radiation in

* ar'rlanrce with AA lc

Sec. AA. I1 - Cuuiciatinus.. All ctnin ansid .imeotls ,cnain,,g these ,cglatlio,,s, mid
appicatlions fid theicuand, sIhall Iw tod11ssed lu lllc Agiany at its offiec loc 4 ed at [

]--

Sec. **.12 - Scviabilily. hisofma as tLe Ag±cytiaypiuovide, cacLh Section. Ou PuLt dicufuf tllese
irculations iall 1JC w as se atu, to tLe ernd ltat, if awy Secioi, SGixtCI.C, clause, or pin asc,
shcal be hljd itivalid fbu aLmy icasoni, dl. aimnafiild, of Lfese iulaatiuns sLall coLLtinc in full ftc.

Re siaLdAo.

3ec. A*.13 - Purpuos. The pupse of tlls Pail is Lu provide fio 1.C 1tgitLatiCI,, of fahiitics, ,inbilc
lases, and pel sLn1s sevL.cnlass. - -.

S A. . .cp .

a. Ev.Ly pPM5u= puOSesinl a lase, or lase, systey , amid pcluisi ^,viding lase, a4d laseL system,
installatioi, a ric;, hiiniLatWiacc, miJUL S.i /vices ivoIlving thL use of a lasc, o, laser

AAIO..
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systemi slily! giiste, in accordance wide this Ira-.

l. hlie .egisttamzt shall bse subject to all appicable requirnen.ts of thioe xeguatiors.

Sec AA +5 - GlenernRegistratinn Requirementg

a. All facilitie iusing fixed lasmm, mobile lasers, and persons servicing lasers or laser systems,
except as exempted in Section AA.11, shall be-registered with the Agency.

b. Application for registration shall be made on forms finished by the Agency or in a manner
otherwise approved by the Agency. The application shall containsetfrth all applicable
information inluded incalled fbi by Agency form 'AA".

c. The Agency may at any time after filing of the orginal application and before isunmadce of the
ertifiate ofblaer reoritr tinn require further statements in order to enable the Agenwcyat

determine whether the appliation huld be mie r eniet The applicant or registrant
shall fiunish the Agency with such other information as the Agency may reasonably request.

d. Information designated as proprietary by the applicant or registrant shall be treated as provided
by law.

e A laser safety offieer (L90) shall be designated on each application form The qualifications
af that individual shall be smbmitted t th eny with the applicatin The TISOb shall meet

the anpplicable requirements of Section A A 14 and carry out the resAnsbilities of Section

Sec A A 6 - Application for Registration of Healing Arts Taser Facilities and Veterinary Ia-,

a. L addition to the requirements of A A 5 each healing asrt laser facility or veterinary lager
facility shall submit in application to the Agen [within days after e p tin o
the laser]

b Anappliecation for healing arts facilities shall be signed by a licenged practitioner ofthe
healing arts An application for veterinary medicine shall he signed by licensed veternaran
ThesipAhlre If the administrator prident or chief executive officer will he acceted in

lieu of a licensed practiioner's iaure if the facility is a licensed hospital or a meical
facility A signature by the administrator president or chief executive officer does not relieve
the practitioner iuser or veterinarian iuser from cnomplyng with the reWuirementq of thibs ection

c If a facility is furnished a laser by a provider of lasers that facility is responsible for ensurin,
that a licensed.practitioner of the healing arts aumthorize intentinn evpsudre ofLaser mdiafin

-± reAPPE:1mlirTe
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Reo A A '7 - Amli-tion for Industrial AcdmicS and Research and Dleuel ie ias ...er..i.iitie
In addition to the irement, Af A A S .eah Rppliant for iuse of laers in indauctri cademic- and
research and meln t facilities shall submit an application to the tAgen crwithin 30 days after

beginnin onperation of the lser]

Rec A A 8 - Application for 1emonstration for the Purpose of Sales of Laser

a. Eab amppicant shall apply for and receive a certificate of-laser registration before the
demonstration for p rose of gelling laer~Q) inelndinp demnstration for the selling of

:subi as' - . . : ..

In addition to the requirements of eetion A A 5 the pplicant shall submit a statement

confirming that no demonstration wuill be perf rmed on humans unless directed by a licensed
practitioner of the heafing arts

Sec AA 0 -A' Applieation for Providers of Laser.

a Each applicant shall apply for and receive a certifcicte oflaer registration before prnviding

h In addition to the requirements of A A 5 the applicant shall submit the-he address of the
* ektligbed main location-where the laser and records will be maintained for inspection and

- the name of the On-gite operator This -hall be a physical qtreet addreq, not a pnot nffiee box
'nijmbcr

A -i -. fi. L. At- nt . . .i

Ser A A 10 - Application for Alignment Calibhrtion and/nx Repair In addition to the requireent
of AA 5 each applicant shall aWly for and receive a certificate nflaser ti regtratinfr
alignment calibration, and/or repair before providing alignment calihration, and/or repair of laser

See AA 11 - Application fo rLaser Light Show Fach applicant shall apply f3ir and receiue a

certificate of laser reistration for laser light show before beinning any show and shall meet the
=if1iremient~ fApni

a_ taddition to the requiremnents of ertin.AA .5 each applicant shall guhmit the following

i A valid vi iance issed fmm the PEDA for the laser intended to be usged with all

-- :apple dnrimientg reiquired by the Uarianpe inslude operating and safety

ii The licensee shall notify the Agency in writing at least seven days in advane of the

-mproosed laser show and shall include the following information:

(1) The location, time and date ofthe lidth s

.AA12
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leSketches showing the location of the laI*er operators, performers, lager beam
path viewing screens, walls mirror balls and other reflective or diffige
surfaces which haybe struck by the laser beam (Examples of sketches may bei
found in the diagram portion of Appendin A);

(3) !Rcanning beam patterns scan veocity and fleauency in occupied areas

(4) Physical sumeym and calculations made to ensure compliance with Part A A

iii Prior to the performance of an outdoor laser ligt show the licensee shall notify the
- Federal Aviation Administration of the prposed show and provide documentation to

[See A A 12 - Application for Laser Mobile Services Us Ied in the Healing Arts and Vetenary Arts
Each applicant shall apply for and receive a certificate of laser rfgistration fr mobile services before
beginning to provide mobile services

a In addition to the requirements of A A 5 each applicant shall submit the addre.sq of the
established main location where the laser records etc will be maintained for inspection This
shall be a physical street address, not a post office box number

b An application for mobile services for healing arts shall be gined by a licensed practitioner of
the healing art- and ain application for mobile -,ervices for veterinary medicine shall be. signa
by a licensed-vete.rinaria]

[5.ec AA 13 - Reauirements for ntene-Puelsed Light tevice (Photothe~rmolysis) Facilities

a Tntense-piuled light devices used for photothermnlysis shall be Class 2 or Class 3 surgical
de~vies certified as complying with the desion lahbeling- and manlifachiii standardq of the.
United States Food and Dml Administration (FCEA)

h An intenwe.plsed light device used for medical p rpoqe.s shall he used as directed by a
licen=e pnictitioner of the healing artq

c Intense-pulsed liuht devices uuged for phototheronlysis shall only be sold to licensed
prctitioner of the heaing art

d Each re-istrant shall establish a sAfety training program that pmvideq a thorough
understandin ' of the imedical procedures being performed and shall require eacb uger
demonstrate to the licensed pratitioner he competence to iuse the infense pulsed ligbt device
safely Documentation of the training shalI be maintained for Agency review And as a

mAnnini= address the following.

i. Fundamentals of intense-.pulsed lidht device oneration

ii Rioeffects of intense-puilsed light device radiation on the'skin and eye and

AA13
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contraindication for it. use -

iii Non-beam ha7ards of intense-pulsed liglt device operat ion

iv Responsihilitie.s of management and employee a-, relatedo tocontrol measiiresand

e In adition tn the requirements ofSe.tin A A 5 each photothennolysis facility shall submit
a2n aplirAtinn to the3 0Ageny wihin 0 dayrs after beginning operation of the lser An
applie~itinn for healin, arts facilities shall be signed by a licensed practitioner of the healing

Aren ik fi.-! +.Exann.inso. fin,.n Reg;istiniin R,eqr.,e..,tmc. .

a. Tlie followin~g are ekenit fionts aIc LwgiStlatimis requlirements of tlis Part.
.4 . .

(I) Ctfied Ciass I, Class I, Cleass Ifau Cass. IlIa lasm proiuducs, ad/uL

(2)etifiedet-ass 1% iaset psoducts ini ftl wavJeklutt L4 o1k,; f 400 tlugh u H 710
pa1uniztrssb mid lhaviuL a pcak radiaun.t power of ess than orUL .urvLu to ,5 x0z

watts- and

Lo. bfikc lass which arc certified Class iL Ceass II, Class Ha; and Ceass lIa.

b. S__vici of cm _ified fasi In ,ducts wifi aIAemibiliy tu.eiass ffb o, Ciass fy iasi iadiations
;5 I t exc,.t finus the rcgisitatipi, i eqaeujutiits uofthis Part.

Rec AA -14 - TsLer Sasfety Offi=er (LSO) ualificat� The registrant shall designate a laser
safety officer who is responsible for laser radiation protection.. Sudi individual siall;.LSQ
quslificatinnsg shall be mibimittedA to the A gency- andl sha incle the ffowinl

a B13 desiglnaled ftom suwL pulsonneC aS dise radiatiol protectionv office,, indlustrial Llry c
offilcc,, safety officer, 1wee pccialist, ot la=c Operator..' .

: Be gmflifeLJ by Lliaining and experience in lhe fioll w hg mcas (secas notin'i in Appendix

i. Fan±ML4 1CLIs aLoflaasc, uplatiuor.

! 5 7
K LSO naly la si-Lpu ium a usiutn UvIXII uU L4EI dhi' limw! !rLLJUipt u4ifil-uiw r liii 1.

AA14
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M Biological.. cfiecs ofil zadiation un th* eye mid s

ii. Rclatilos of specuiar and difuse eflections.

iv. Eascr andc lase, systemi classificatioir

V . enit UIUIainasmsulc.

-. *Ai

, .. | o . ._.a.

'ii fv odi*- sm-elac *1te (-if _pplicable).'

v;;;. LaSel telklizuloy."

iA. ayzJpi:.O Uiaberlslwavel.ngfbaid, pulseuil;1lt Movides powen i mrlul W1W

A. Basic rad:ionrietric ullits mrdt inleasmemmitl~ devices mid technliques. o-

AI. Maxilluil Permliissi.ble Exposmule (?IvPE5 l ls fo, eye and skiu uldCt all M.&,ditions.-

A;;I. Laserirlazaid evalaadons, irmige equatlios, mlid othert icuakwions-."

b eExperience in the use and familiarity of the type of eauipment ar rvices tered fnr and

c IKnowledge of pntential laser radiation ha7ardq and laser emereny situlations

9c. Eslabllisdl amd iud~i vis a gruglaln Of laSeL zadiatiun safelty fba cfficclive ompliamce with-t hl
applicable tauIIltilit of Ulls tI gl;UIaUIIo.

Zd. Pic v ide in ultiUlac C.UciIhligazmdism 4 1db safetyp riaclices lu inrdividual swiiuray
exApusct 10 laisei adiatiol lai lu ildividuap wliu ujloate dhe lasels.

Slec AAR A9 - A -whim..e mf fTscer qafn t v3fficni V99mzll ill thle o1JiniUo of tlre*gcllscythv
inctiviUuI designatedt Lo be me h1se:l saiey oful;e does ntul hlave .LuallolnalulIS sumlclelit to Cmry uut
die opuuienilents of Section AA.26 of tLhse cglulatiozsI, the fency iay oiLdle dl;e legismLiat lo
U ifpatc Amiolic. indivldua4l ;

qmc- AA-!19 - Ami.uffl ReXLn Tlhe iegistaimi slall rtife~y the Agency aintluafly of ciroliges, if m , ;,l
th~e ILOLIIIabOll SupljtlCu UOL llhe LqpstiatLon applicatiuo o. ini lhle previctis aiukLl iepJolla.
Sec AA 1 5 - Dlties of T aer iSafety Officer Specific duties of the LST fshall include. but not he
limited to the following

!!tTrsoarrUasJ are upiormffi^abui" 1 l L l 9 .l' 61.0.3 I I, ILL f IJ vrd in thiv .. n rtgih , o.sf 46V
tih, uastqh 

7
i & a mV jig.) t j'd a pc 1uk adhinL pu wri U./f) thra g ttju: V a t xi - a A
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am Fstablishing and Qupervi ing Plal..Uh ad...1 se. .a program of laser radiation safety for
effective compliance with the applicable reqisemns of these reguIlations- to ensIIre that

si-ers of lasers are trained in lIaer safety a applicable for the slass and type of laers used

hi Providing Prmrile inctriictions concerning ha7ards and safety practices to individuals who
maybe expoced to laer radiation and to individuals who operate the lasers

c Assuming control and hai3ng the authority to institute corrective action- including shutdown
of operations when necessary in emergenc sitations or unsafe conditiong

d Specifidnj whether any changes in control measures are required following

Any service and maintenance of lers that may affect the OUtpolt power or operating

ii Whenever deliberate modifications are made that could change the laser classQ and
affect the otrt power or operating characteristics;

Fnsuring -maintenance and other practices required for safe operation of the laser(s) are
nffopmed- and

f Ensuiring the proper use of protective eyewear and other safety measires

Sec AA 16- Issu'anceofLas.er Registration

A I rpon determination that an application meets the reitiremesnt of the regilations the Agency
shall kisie a notice of lager registration authorizingr the pmposed activity

b The Agency may incorporate in the notice of lager registration at the time of issuance or
thereafter by amendment, additional reqilirementer and conditions with respect to the

ri rtnt'g receipt posesion use, and transfer of lasers subject to thkis =e1inrPart as it
:deemsg appropriate or necessary in order to-

i Minimize danger to occupational and public-health and sfe

it Reqauire reports and the keeping of records for inspectionbythe

iii Prevent Io= or theft of lagers subject to this section

Ser AdA 17 - Expiration of aser Registration Except a rmvided by Sec AA 18-b, each notice
of reagi~tmtion -hall expire at the end of the specified dayin mthe month and year stated on the notice

S.ec AA 1I8 - Renewal of Taser Registration

AA16
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a Application for renewal of laser reistration shall be filed in accordance with Sectin AA '
Send Sctions AA 6 thrriuh AA 11 aspplicable.

b If a registrant files an application for a renewal in proper form before the existing laser
regitrti xpres, the existing laser registration shllno epre until the application -status

ha been determined by the Agency

Sec AA 10- RenortofChange TheregistrantshRall notifytle A vency in writing within thirty days.
Oflre f-Mai= g any change that would render the information contained in the aupplication for
registration andonr the notice ofblaser reeistration no long= accuratr

Sec AA 90 - Terningtinn ofRegiqtrqtin.. 1.e [..y] [.Jin11 1u...i..an.z
.,.6tfie .in . ate *w 1.n1 .11 I et!~ f no II1 l r. I.i. to
rip _b~e- Wlen a rpegitrnt decides to terminate all activities involving 1asr or lasr s
mluthorized uinder the laser registration the regisftrant shall-

a Request termination of the laser registrmtion in writing and

b Submit n record of the dispnoition of the lasers to the agency if applicablek-(mdIn:

Sec A A -1 - Validity nf Regitrmtimn Registration accepted by the Agency as properly executed
shall remain valid until terminated or until declared invalid by the Agency.

Sen A A 92 - Registration ShAll Not Tmply Approval No person, in any advertisement, shall refer to
the fact that a facility is registered with the Agency, and no person shall state or imply that any
activity so registered has been approved by the Agency.

Set' AA -'? - [Reci =mILOut-Of State L amer R Rdintimn Snurree.,

a. i. Whenever any source of laser radiation is to be brought into the State, for any
temporary use, the person proposing to bring suchi source of laser radiation into the
State shall give written notice to the Agency [at least 7 worlding days] before suchtoe
source of laser radiation is to be used in the State. The notice shall include-

(1) The type of laser radiation source;

(2) The nature, duration, and scope of use; and

(3) The exact location(s) where the laser radiation source is to be used.

ii. If, for a specific case, the (7 working-day] period would impose an undue hardship on
the person, upon application to the Agency, permission to proceed sooner may be
granted.

AA17
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b. The person referred to in Paragraph AA.23a. shall:

i. Comply with all applicable regulations of the Agency,

ii. Supply the Agency with such other information as the Agency may reasonably request;
and

iii. Not operate within the State on a temporary basis in excess of 180 calendar days per
y. .year.: -,

h i k4.TV 1 ***r 1 . -_tvj Aga inst _bs.L _td _i_! _

als. . - z^dw>aSzf Tizisfa t rstablstrsoz regulationDGs for p~i oteti againsat fase
radiatidn. Ifany ar,~f ises b etwLeenIMM irerentsi f of Legiualioins auir th. Federal lase,
product pa A rdard with LcSPCCt to dIC sync aspOct Of p.I6Lfui,1au fOJ laSC pioducts
subct to tlh IFederal alstuaqi, u jeinL~ts of thL F1cdexat siwaidm d all aIly.

Rec A A 95- '- Mnximunm Permissible Posunre (MPM)-

a. No individual shall be exposed to levels of laser or collateral radiation higher than are ilhe
m'ngt recent editionofAmerian NationaI Standard-forSfe Ike of Lasrs ANSIT 7136 1 or
Title 71 CER Part pect mci~d a Tables Pl~a, IVF I9 c alli V. It is good
practice to maintain exposure levels as far below the MPE values as is practicable.

b. In those cases where no MPE is-shown for particular wavelengths and pulse durations, all
exposure shall be-prohibited. :-

qre A A 9596 - Tmplementatinn nf Prntechve Means Protective measures used to avoid laser or
collateral radiation shall be implemented by a laser safety officer (LSO), oi tc rcase of those lases
not registered an individual designated by management.

Serb AA 26H Greneral Reqi1irementg for the 'Sfe Operatinn nf All Earilitim-

a. Appliahility- These requirements are for laser products in their intended mode of operation
and include special requirements for service, testing, maintenance, and modification. During
manufacture and research and development activities, some engineering controls may be
inappropriate; the LSO shall specify alternate requirements to obtain equivalent laser safety
protection.

b. - Rngjieering Cnntmnl I - -,

. Pratective 14iusing Each laser product shall have a protective housing which prevents
human access duinig operation to laser and collateral radiation that exceeds the limits
of Class I in the moAt rernt edition of American National Standard for Safe I1se to
Iasers. ANSI a136 1 and Title 21 - FR Part1 040 reectively1-ain-Paragraphs-A

:AA1R
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nnd B of Table V, wherever and whenever such human access is not necessary in order
for the product to perform its intended function. Wherever and whenever human
access to laser radiation levels that exceed the limits of Class 1f midal Paiagraphs A mid <
B-Of

I asers ANST 7136 1 and Title 71 CFR Part flQ4 is necessary, these levels shall not
exceed the limits of the lowest laser class necessary to perform the intended
function(s).

ii. Safety Tnterlodkok

(1) A safety interlock, which shall ensure that radiation is not accessible above
MPE limits, shall be provided for any portion of the protective housing which,
by design, can be removed or displaced without the use of tools during normal
operation or maintenance, and thereby allows access to radiation above MPE
limits.

(2) Adjustment during operation, service, testing, or maintenance of a laser
containing interlocks shall not cause the interlocks to become inoperative or the
lasezradiation to exceed MPE limits outside protective housing except where a
laser controlled area as specified in Subparagraph AA.26Tb.v. is established.

(3) For pulsed lasers, interlocks shall be designed so as to prevent firing of the
laser, e.g.,, by dumping the stored energy into a dummy load.

(4) For Class fflb-3band Class-tV4 CNMconftinuas wave-(cW)-lasers, the
interlocks shall turn off the power supply or interrupt the beam, e.g., by means
of shutters. - -

(5) An interlock shall not allow automatic accessibility of Iloradiation emission
above MPE limits when the interlock is closed.

(6) If failure of a single interlock would allow:

(a) human access to levels of laser radiation in excess of the radiant power
accessible emission limit of Class Hia-3a laser radiation, or

(b) laser radiation in excess of the accessible emission limits of Class H-2
to be emitted directly through the opening created by removal or
displacement of that portion of the protective housing; then, either
multiple safety interlocks or a means to preclude removal or
displacement of the interlocked portion of the protective housing upon
such failure shall be provided.

ii. Viewing Opticr and Windnwg

AA19
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(1) All viewing ports, viewing optics or display screens included as an integral part
of an enclosed laser or laser system shall incorporate suitable means to
attenuate the laser and collateral radiation transmitted through the port to less
than the MPE in the mnst recent edition of American National Standard for

Safe Ue of I asers, ANS 7136 1 andt collateral radiation limits in Titip 1
CFRl Part 1040 anldl Table V lim;its -under any conditions of operation of the
laser.

(2) Since optical systems such as lenses, telescopes, and microscopes may increase
the hazard to the eye or the skin, the laser safety officer shall determine the
potential hazard and specify administrative procedures and the use of controls
such as interlocks or filters.

iv. Wnaning s.ystems. Each Class of 3 1, Hi, m, FL l laser product shafsbal1
1n4nrpflra an emission indicator that providesa vsuisior aurahidibl
indication during dt-emission of accessible laser radiation in excess of the limits for
Class 1.I RFach laser system classified as A Class 3b or Class4 4 laser prnduct shall
-ncroratema emission indicator which provide a visible or audible signal during
- ntsion of accessible laser radiation inexcess' of the accessible emigsion limits of
,clasq 1, and sufficiently rior to emission of such radiation to allow appronpriate action
-n tyofid expouire to t lasr radiatinn ; Ice iJ tk a ufCks 3JIfflb, except
t1Ise *vhic alltJ c c s ,dy tos dran 5 nrW a i las -ai*iatio, d Ei-m
MY laseis, uiis iuzdicatiuo sovials b fsl io to 1 isiis: of sucl U adiatiou LU
allow appuopiate o cin to avuoi exApftuic. All; viual ski in atox sliall be clemaly
visible duongl FetW~v eyyewe, designled specfically fodie ts wavclengl*;iss of thse
*leiitted lasi 1adiiji1 1. If d16 la d 4 d lasei energy somc cax luosu jsiarately mid
cal beoperaeted at aisep4Laatiuo diASa.uCof. greate, than Lwou wetis, bodi taset mid lasc=
eneugy somcc all s uincjuuakiat visual o. aumal iuicatms. TLh visual indic,.atois shall
be positi-led su fliat viewing, doe3s uot ze1uiLI¢ luaniacs a Lo - zaLi in
excess of tle. MPE.

V. T swqer CnntmnIIeP Arems With a Class 3bflib, except those whbirlb low access only
to less than 5 mW visible peak power, or Class 4W laser, a laser controlled area shall
be established when exposure to the laser radiation in excess of the MPE inhfmos
rpecnt peitinn Ameran- Nton tandraiafnr sqafeT use ofT .r ANE 7 1 .6 1 and

CP s possible. The
controlled area shall meet the requirements of Subdivisions AA.267b.v.(l) through (3)
for Class 3fflb lasers and the requirements of Subdivisions AA.26Tb.v.(l) through (7)
for Class 4W lasers:

(1) The area shall be the responsibility of the laser safety officer.

(2) The area shall be posted as required by Section AA.293e.

(3) Access to the laser controlled area shall be only bypermission of the laser

AA20
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safety officer or a trained designated representative.

(4) For Class AH indoor controlled areas, latches, interlocks, or other appropriate \_J
means as defined in written policy and procedure of the regitrant shall be
used to prevent unexpected entry into laser controlled areas. Such measures
shall be designed to allow both rapid egress by the laser personnel at all times
and admittance to the laser controlled area in an emergency condition. For
such emergency conditions, a control-disconnect switch or equivalent device
(panic button) shall be available for deactivating the laser.

(5) For Class AW indoor controlled areas, during tests requiring continuous
operation, the individual in charge of the controlled area shall be permitted to
momentarily override the safety interlocks to allow access to other authorized
personnel if it is clearly evident that there is no optical~la= radiation hazard at
the point of entry and if the necessary protective devices are being worn by the
entering personnel.

(6) For Class AH indoor controlled areas, optical paths (e.g., windows) from an
indoor facility shall be controlled in such a manner as to reduce the transmitted
values of the laser radiation to levels at or below appropriate ocular MPER limits
in the most recut edition American National Standard for Safe I Te of I aers
ANSI 7136 1 and Collateral rdiatijn limitq in Title 91 CER Part AlOAM4
Table IV nimits. When the laser beam must exit the indoor controlled area (as in
the case of exterior atmospheric beam paths), the operator shall be responsible
for ensuring that the beam path is limited to controlled air spaces or controlled ,>
ground space when the beam ifadiance or radiant exposure is above the
appropriate MP and aterl rditi md Tal limits.

(7) In the case of the removal of panels or protective covers and/or overriding of
interlocks becomes necessary, such as for service, testing, or maintenance, and
accessible laser radiation exceeds MjPF limits in the most recent edition
Amnerican National Stanrd for Safe Usge ofT Laers ANSI 7136 1 and
collaterml radiation limits in Title 21 ('rFR Part 1 e.4 3ai- T~.e V linits, a
temporary laser controlled area shall be established. The laser safety officer or
a designated representative shall ensure that the necessary laser safety
requirements for all potentially exposed individuals shall be established.

c. Atiminigtrative and Pmreediiral Cnntmlq.

i. GCeneral Unless otherwise specified, administrative and procedural controls shall
apply only to Class Nfflb and Class Ai lasers.

ii. Oitlpt Fmiision T .imitatinng The minimum laser radiant energy or laser power level
required for the application shall be used.

!/Contact FAA or other appropriate agencies, as necessary.
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iii. Ftliientinn and Training The degree and level of education and training on laser safety
concepts and procedures shall be in accordance with Appendix B-_..tabk.4of these
regulations.

iv. Open=tinn œnl Maintenance Class fflb and Class #W lasers shall be operated and
maintained only by qualified personnel.

v. Alignment Prn1MireR Alignment of laser optical systems (e.g., mirrors, lenses, and
beam deflectors) shall be performed in such manner that assures that no one is exposed

-. to lase radiation above MPF limits in the most recent edition American National
Stand ard for Safe IeofLaers ANf 1 7136 1 Appendix A- and collateral radLiatin
limits in *rte1r CtR at14 ae Tie V l;,lits.

vi. Eye.Protectinn Protective eyewear, as specified by the laser safety officer, shall be
worn by all individuals with access to Class 4W levels of laser radiation. Protective
eyewear, when specified by the laser safety officer, shall be worn by all individuals
with access to Class Mflb levels of laser radiation.

Vii -Servi&e Prne-Mmisreg All service procedures shall be performed by qualified personnel
who, when appropriate, are trained in laser radiation protection. The service personnel

- shall comply with applicable information supplied by the manufacturers and
instructions provided by the laser safety officer.

see AA )6- 7 - Afiditinnal Requirements for SpeMial Taner. %;nd Applicstions-

a. TnfrirepA TI er - Greater than 71 0 Nnntmeterm The beam from a Class 3fflb and Class AW
laser shall be terminated in fire-resistant material where necessary. Periodic inspection of
absorbent material shall be made since many materials degrade with use?

b~. . l 17hi iM~dz .. f. ... A. B.

ch. T aer flpfi d Fer Trrnsmissinn ystem:

i. Laser transmission systems which employ optical cables shall be considered enclosed

-. systems with the optical cable forming part of the protective housing.

ii. Disconnection of a connector resulting in access-to laser radiation in excess of the

applicable WE limits in the mosnt rAemnt ediaatnional Standa forSafe
TLos of Lasers A NISI 7361-ko Ix Taul v b"Mssilltkpac in-a controlled area.

The use of a tool shall be required for the disconnection of a connector for service and

maintenance purposes when the connector is not within a secured enclosure. All

connectors 'shall bear the appropriate label or tag asspecified in Subdivision

AA5Oc2.9c.i(ix4

Many metal surfaces which appear "dull" visually can act as specular reflctors of infrared radiation.

AA22
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ReA A A.?4 I- Additinnal Requiremenk for Safe Operatinn

a. Fye Prntectinn-

i. Protective eyewear devices shall meet the following requirements:

(1) Provide a comfortable and appropriate fit all around the area of the eye.

(2) Be in proper condition to ensure the optical filter(s) and holder provide the
required optical density or greater at the desired wavelengths,, and retain all
protective properties during its use.

(3) The required optical density shall be determined based on the type of potential
exposure requiring protection.

(4) Have the optical density or densities and associated wavelength(s) permanently
labeled on the filters or otherwise permanently identified.

ii. At intervals not to exceed 6 months, each registrant shall examine protective eyewear
devices to ensure the reliability of the protective filters and integrity of the protective
filter fiames. Eyewear with the integrity comprnmised or that is not sepniceabhle as
intpdpe sbhould be di scardeAcias con dition shall bte discared a. tested forx
acceptabilfty.

b. (1k-in Prntectinn When there is a possibility of exposure to laser radiation which-diaLexceeds
the MPE limits for skin as specified in Me not recnt idition Amirion Nstin ndrd
frc afe ITis'e o f L ANI 1 36 1 "Table lVc, the registrant shall require the appropriate
use of protective gloves, clothing, and shields.

C. Other Persnnal Prntective Equipment Respirators and other personal protective equipment
shall be required, as a temporary control measure, whenever engineering controls cannot
provide protection from toxic air contaminants and other hazards.

d. Service antl Maintenance of Tmserm Following any service mud-maintenance of lasers
which-thaLmay affect the output power or operating characteristics, the laser safety officer
shall specify whether any changes in control measures are required.

e. Modificatinn nfT aser Whenever deliberate modifications are made which could change the
laser class and affect the output power or operating characteristics, the laser safety officer shall
specify whether any changes in control measures are required.

see AA an -79- Cratinn 'Rigps Tj hel and Pneting

t/ This need is particularly important in the ultraviolet region.
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a. G:eneral.

i. Except as otherwise authorized by the Agency, signs, symbols, and labels prescribed
by this Section shall use the design and colors specified in Figures 1 and 2.

ii. In addition to the signs, symbols, and labels prescribed in this Section, a registrant may
provide near such signs, symbols, and labels any additional information which may be
appropriate in aiding individuals to minimize exposure to laser or collateral radiation
within a facility.

b. Prmitnvan±InsuctichnnL

i: T'ie confLflld amca sall ,t tu pirously posted witl an appu±opiate FISH WI viSs

-spified , l a A.230. anad Figures 1 mid 2.

i*. Operating personnel of each laser shall be provided with adequate written instructions
for safe use, including clear warnings and precautions to avoid possible exposure to
laser and collateral radiation in excess of the WE limits in the most reeient edition
Ameriean National Standard fr Safe I se ofL sers ANST 716 1 orenlbatpral

- - -Radiation limits in Iitle2l, CEFR Parl4alsTb Veni.

iiif. Service personnel shall be provided with:

(1) Adequate training and instructions for service adjustments and procedures for
each laser or facility, including clear warnings or precautions to be taken to
avoid possible exposure to laser or collateral radiation.

-(2) Service instructions which shall contain a listing of controls and procedures
which-baLcan increase accessible emission levels of laser or collateral
radiation,'and a clear description of the location of displaceable portions of the
protective housing or enclosure whic-tbaLcould-allow access by personnel to
laser and collatera radiation in excess of the-MPE limits in tme most reent
edition American National SRtandagrd for Safe Ue of Lasers ANSI 7136 1 or
collateral radiation limits in TitMe 21 CER Part Il 40 -and Tatb V limits.

C.- Tbheling Rnd Poshng 1Labeling laser products and posting laser facilities.

T-he contfrne1d area shall be conspicuously noted m with an apprpriate sign or signs a

- spnecified In Figures I and--

ii. Clasq 1 facilities need not be Atea Uncertified Class -JIasers shall have a label
including the following wording: "CLASS Ui LASER"; Class I f4acliities need nt- e

V With respect to laser products only, the labeling requirements found in 21 CFR Part 1040 may be used in lieu of
Paragraph AA.3*r29r
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Class2 laser facilities need not e s ted C 2ff lasers which do not exceed
accessible emission limits of Class .lf for any emission duration less than or equal to I J
x 103 seconds shall have a label with the following wording: "Class ffrlLaser (or
Laser Product) - Avoid Long Term Viewing of Direct Laser Radiation"; Class ffa laser
fiit zie ut be. posted.

iiiim. Class 2ff laser facilities need not be posted. Class 2ff lasers other than those specified
in Subdivision AA.3ec22c.iii.(2) shall have a label with the warning logotype A
specified in Figure 1 and including the following wording:

(Position I on the logotype)

"LASER RADIATION - DO NOT STARE INTO BEAM"

(Position 3 on the logotype)

"CLASS f-2.LASER (OR LASER PRODUCT)"

4=-(a4 Each laser or facility classified in Class ff-3a solely because of the
emission of accessible laser radiation in the wavelength range of greater than
400 but less than or equal to 710 nanometers, with an irradiance of less than or
equal to 2.5 x IO watts he square centimeter, and with a radiant power less
than or equal to 5.0 x 10 watts, shall have a label and be posted with sign(s) \_J

with the warning specified in Figure 1 and including the following wording:

(Position 1 on the logotype)

"LASER RADIATION - DO NOT STARE INTO BEAM OR VIEW DIRECTLY
WITH OPTICAL INSTRUMENTS"

(Position 3 on the logotype)

"CLASS ffla-3a&LASER (OR LASER PRODUCT)"

(b2) Class ff-Wlasers or facilities other than those specified in Subdivision
AA3c22c.i;4X) shall.have a label and be posted with sign(s) with the
warning specified in Figure 2 and including the following wording:

(Position 1 on the logotype)

A-LASER RADIATION -~ AVOID DIRECT EXPOSURE TO BEAMS"

(Position 3 on the logotype)
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n=CLASS flfb-3LASER (OR LASER PRODUCT)n

- t5 Class IvC Jasers and facilities shall have affixed a label and be posted with sign(s)
with the warning specified in Figure 2 and including the following wording:

(Position I on the logotype)

"LASER RADIATION - AVOID EYE OR SKIN EXPOSURE TO DIRECT
.'OR SCATrERED RADIATION".

(Position 3 on the logotype)

"CLASS W-LLASER (OR LASER PRODUCT)"

vii.(6) Class M,1113, or W4lasers, except lasers'ised in the practice of medicine, shall have
a label(s) in close proximity to each aperture through which is emitted accessible laser
or collateral radiation in excess of the limits specified in Tatles I nal 5±1Lr
edition of American National Standard for Rafe Ise of Lagers ANST 7136 1 and the
collaterat radiation limits in Title 91 CLO; Part 1Q4Q with the following wording as
applicable:

-(tl) ' "AVOID EXPOSURE - Laser radiation is emitted from this aperture," if the
radiation emitted through such aperture is laser radiation.

(b2) "AVOID EXPOSURE - Hazardous electromagnetic radiation is emitted from
this aperture," if the radiation emitted through such aperture is collateral
radiation.

(c3) "AVOID EXPOSURE - Hazardous xrays-are emitted from this aperture," if
the radiation emitted through such aperture is collateral x-ray radiation.

diLff Each Class 2,1113, and N-i0aser shall state, at position 2 on the required warning
logotype, the maximum output'of laser radiation, the pulse duration when appropriate,
and the laser medium or emitted wavelength(s).

-iL8) Each noninterlocked or defeatably interlocked portion of the protective housing or
enclosure which is designed to be displaced orremoved during normal operation,
maintenance, or servicing, and which thereby would permit human access to laser or
collateral radiation, shall have labels as follows:

(aL) For laser radiation in excess of the accessible emission limits of Class f-Lbut
not in excess of the accessible emission limits of Class 2, the wording:
"CAUTION - Laser radiation when open. DO NOT' STARE INTO BEAM."

(b2) For laser radiation in excess of the accessible emission limits of Class f-1or
Class flas applicable, but not in excess of the accessible emission limits of
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Class fMl, the wording: "DANGER - Laser radiation when open, AVOID
DIRECT EXPOSURE TO BEAM."

(cI) For laserradiation in excess ofthe accessible emission limits of Class RU, the
wording: "DANGER - Laser radiation when open. AVOID EYE OR SKIN
EXPOSURE TO DIRECT OR SCATTERED RADIATION."

(dd) For collateral radiation in excess of the emission limits of Title 21 CEFR Part
Yf4Dabl V.

(ia) If the limits in pagrapli A p fThbk V Title ) CIFR Part 1l40 are
exceeded, the wording: "CAUTION - Hazardous: Electromagnetic
Radiation when open"; and

(fih) If the limits in Title 21 CFR Part- 1 4Q orgraph It f Table V are
exceeded, the wording: "CAUTION - Hazardous X-Ray-Radiatin."

(d5). For protective housing or enclosures which provide a defeatable interlock, the
words "and interlock defeated" shall be included in the labels specified in
Subdivisions AA.30c22cix-.(al), (b2), (ac), and (dd).

( (al) The word "Invisible" shall immediately precede the word "radiation" on labels
and signs required by ?mragraph-AA.3ec2c. for wavelengths of laser and
collateral radiation that are outside of the range of 400 to 710 nanometers.

(b2) The words "Visible and Invisible" shall immediately precede the word
"radiation" on labels and signs required by ParagraphrAA.3e29n. for
wavelengths of laser and collateral radiation that are both within and outside
the range of 400 to 710 nanometers.

xL( All labels placed on lasers or signs posted to laser facilities shall be positioned so as to
make unnecessary, during reading, human exposure to laser or collateral radiation in
excess ofthe MPE end Table Vlimits in the most rpeent edition of Amperic Natinlu
Standard for Safe I se of Laserg ANST 7116 1 and the collateril radiation limits in
Title 91 CFRE Part 14O.

xij(llLabels and signs required by ?aragraphAA.3e2c. shall be clearly visible, legible,
and permanently attached to the laser or facility.
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Sec A A t3w* - Rurvey . Each registrant shall make or cause to be made such radiation protection
surveys as may be necessary to comply with tliLSection-A.3+. At intervals not to exceed 6 months,
surveys shall be performed which include but are not limited to:

a. A determination that all laser protective devices are labeled correctly and functioning within
the design specifications and'are properly chosen for lasers in use.

b. A determination that all warning devices are functioning within their design specifications.

c. A determination that the laser controlled area is'properly controlled and posted with accurate
warning signs in accordance with Sectian-AA.3629.

d. A re-evaiuation of potential hazards from surfaces which may be associated with Class ff-1
and Class v-4=beam paths.

e. Additional surveys required to evaluate the laser and collateral radiation hazard incident to the
use of lasers.

[Ser- A AA9-1 A- Meamirement Rfl TnhtnirmLntietinn Each determination requiring a measurement
for compliance with these regulations shall use instrumentation which is calibrated and designed for
use with the laser that is to be tested. The date of calibration, accuracy of calibration, wavelength
range, and power/energy of calibration shall be specified on a legible, clearly visible label attached to
the instrument. -

a. Measurement of accessible emission(s) for classification shill be made:

i. uUnder those operational conditions and procedure which maximize the accessible
emission levels including startup, stabiliz~d-operation, and shutdown of the laser or
facility,

ii. wRaith all controls and adjustments listed in the operating and service instructions
adjusted for the appropriate maximum accessible emission level of laser radiation
which is not expected to be detrimental Wh' ,iunction integrityof the laser or
enclosure, '.itegrio ,:

M iii. 'aAt points mn space to which human access is possible for a given laser configuration,
e.g., if operation may include removal of pdrtibrnskof the 'protective housing or
enclosure and defeat of safety interlocks" a be made at points
-accessible in that laser configuration, -

iv. wWith the measuring instrument detector so positind andisso oriened with respect to
the laser as to result in the maximum detection'ofrliation by te ihnsr e, and

y.......uent and

v. ffor a laser otert'han a laser system, with the laser coupled to that type of laser energy
source specified as compatible by the laser fabricator, and whid rtiaLproduces the
maximum emission of accessible laser radiation from that laser.

" AA30
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b. Compliance with the requirements of the regulations shall be determined by measurements or
their equivalent whichthatccount for all errors and statistical uncertainties in the
measurement process.

c. Accessible emission levels for classification of laser and collateral radiation shall be based
upon the following measurements:

i. The radiant power (W) or radiant energy a) detectable through a circular aperture stop
having a diameter of W2millimeters, excet for scanned laser radiation, and within a
circular solid angle of acceptance of I x 10. steradian with collimating optics of 5
diopters or less.

ii. The irradiance (W cm' ) or radiant exposure (J cm ) equivalent to the radiant power
(W) or radiant energy (J) detectable through a circular aperture stop having a diameter
of 7 millimeters and, for irradiance, within a circular solid angle of acceptance of 1 x
1 3 steradian with collimating optics of 5 diopters or less, divided by the area of the
aperture stop (cm2).

iii. The radiance (W cm-2 srf) or integrated radiance (J cm' srf) equivalent to the radiant
power (W) or radiant energy (J) detectable through a circular aperture stop having a
diameter of 7 millimeters and within a circular solid angle of acceptance of 1 x 10-5
steradian with collimating optics of 5 diopters or less, divided by that solid angle (sr)
and by the area of the aperture stop (cm2).

iv. Accessible emission levels of scanned laser radiation shall be based upon the
measurement of radiation detectable through a stationary circular aperture stop having
a 7-millimeter diameter and within the circular solid angle of acceptance with
collimating optics applicable under Sabparagraphs-AA.32t3r±.i., ii., and iii. The
direction of the solid angle of acceptance shall change as needed to maximize
detectable radiation, with an angular speed of up to 5 radians per second.

d. Measurements for maximum permissible exposure shall be measured as specified in Appendix
E and MP? i,.... i. Ile mosmnt reent edition Amercan National Standard for Safe nT
I :ases AN v w e1;1 ]ables P id b'%-c.

See A A -313- Meinale slrfveillance- The Agency may require the registrant to provide such
medical examination procedures as it considers necessary to protect the health and safety of
personnel. Appendix A provides recommended procedures which tha±apply primarily to users of
Class diV lasers.

Sec AA 4-n - Nntifictinn nf Tneident.

a. Imnmetriate Nntifirstion Each registrant shall notify the Agency immediately by telephone,
faxor einaiL or telegraph of any incident involving any source of laser or collateral radiation
possessed by the registrant and whichithaLhas or may have caused:
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aAn exposure to an individual of greater than 100 times the MPF limit-, in themot
.r e~nt editio n A ~ i n N tn ~ ~ ~ i ,t n-~~ IT Tnf as 'rs AN ~T 71 36 1 or- resent edtion Natiinal Standard for Safe RIIse ofLaesAS l61,o
collateral radiation limits in TitMe 21, CFR Pr.tlA4fl s Tatk V Iiruils Of lose1 Ca

c0llatelU riodiatiozz; or

ii. aAn exposure to an individual whicrh-anvolves the partial or total loss of sight in
either eye; or

iii. uAn exposure to an individual whicrh-aLinvolves perforation of the skin or other
serious injury exclusive of eye injury, or

u .

iv. vA loss of one working week or more of operation of any facility affected.

b. Twentyfolnr t4nir Wntifilction Each registrant shall notify the Agency by telephonenaxr
cail n rtetegi ap within 24 hours of any incident involving any source of laser or collateral
radiation possessed by the registrant and which-thatbas or may have caused:

i. aAn exposure to an individual of greater than 5 times the MP limits in
recent edition, Ameirkcan Natinnal Standard for SafeU I anew, ANRT 7136i 1 or
collateral radiation limits in Title 21 CEFR: Partld 40 TJll V alsts ,f al4sc or
- II~k~d 1aa r ation; or

i. aAn exposure to an individual with second- or third-degree bums to the skin or
potential injury and partial loss of sight.

=ec AA 5-3 4 - Rpnrt cf(rexpanires Alnd Ice~sive Tevels-

a. Each registrant shall make a report in writing within 30 days to the Agency of:

L. e~ach exposure of an individual to laser and collateral radiation in excess of the MPE
limitm in the most recnt edition American National Standard for Safe Use of Las
- A~NSI 736 I or collateral rmdiationlimits-in Tittle 1 CR Part 1 040

ii. any incident for which notification is required by SectionrAA.3433.

b. Each report shall describe the extent of exposure of individuals to laser and/or collateral
radiation, including estimates of each individual's exposure; levels of laser and/or collateral
radiation involved; the cause of the exposure; and corrective steps taken or planned to be
taken to assure against a recurrence.

c. Any report filed with the Agency pursuant to SectionAA.345 shall, include the full name of
each individual exposed, an estimate of each individual's exposure, and a description of any
injuries. The report shall be prepared so that this information is stated in a separate part of the
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report.-

See- AA I-i - Nntificationg antd Reports to Tndividunal. When a registrant is required pursuant tog j
SctimonAA.15-3Ato report to the Agency any exposure of an individual to laser and/or collateral
radiation, the registrant shall also provide to the individual a report on the exposure data included
therein. Such reports shall be transmitted at a time not later than the date of transmittal to the Agency.

S5c AA-+7-6 - Remrds-

a. Each registrant shall maintain current records, which shall be kept available for inspection by
the Agency, showing:

i. The results of all surveys required under Subpatagraph-AA.2948a.ii. and Sectian
AA.H3Q3.

ii. The results of all instrument calibrations under S=itm-AA.3RI

iii. The results of medical surveillance performed under SrctionAA.3332

iv. The reports of incidents as described under 5=ctioAA.363.

b. The registrant shall maintain such records required by dfii5.Section *Au-7-until the Agency
authorizes disposition.

;L.This paragraph is suggestedfor use by States which have the authority to maintain the names of individuals as
confidential information
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830 1.56 1 3.0 10.0 30.0

853 1.95 1 3.0 10.0) 30.0

903 2.44 3 10. 3

953 3.05 3.0 10.0 30.0

1000 3.82 3.0 1 0.0 30.0

1050 4.78 1 3.0 10.0 0.

-t00:0

060 53 . 003.

-+00:0

1100 5.00 1 3.0 10.0 30.0

1400V 5.00 3.0 10.0 30.0
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5 a a a P . -a . P 9 s -_
NOTE:. Extktisd o asr e ula subtcnse ot appauiit viaual angle Baa.A*nguhT
stttcjzbsso (a~~l midua minges) <amm- adrmonlsileed fit~ietlll Viir,geLLI

L;oit;ig An1gttd Subtense (Appaucilt Vi5umd Aargle). jmmbTO-.
Animtic iual oStaidard Z! 36.1-1980
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NOT 4 u1 COILCA L ittio awtuI ilntlonallilol at wavelcTgiI bcwIc U.7 i x.ii 1.4 F ci, s laieJ.

Bi. ln 1 ct Ei.cular Expsa c bxVisibk icJ a~r N~fiflaid RadiaitVII
(9-0.4-1.4 t iitab~r~eig- b~nl~~ssrxom

1/ Angular subtense a.,, in Figure 3. The variable in the expression is the magnitude of the exposure duration (t) in
K.> unitis of seconds
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!/Unless 0.56 Ad is exceeded (possiblefor exposure durations < 10 s at A= 0.305-0.315,um).
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2AizceiicaltNatiojta} StaitcfdadZf36. 1-1980 .

N69E. for cirucction factois it i.5 4 pm, see Appdix E, Lgraph 5.
Tlie vatiab~le rtc xissimi' is llic tnlpitadc of die czxposate dulation t s1ull f eo.s

- - --- . FJIURE G
MfPE fol Dixcdt Ocai 1 Es05ac to Uhtpviolet :d Lsf Radiation

(- 0.315-0.4 ptlirmi 1.4 n- 1 inn) fbi sistec iitscs 6, eotiLuou Exposmes
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NOTE. For coUnectio. factors at waveIei~q1is bewel 0.7 amd 1.05f p.m, see FUigul 3.
Tlie vamiazb in tllhe expicssiiU is U1c mnagnitude uf die expostce dmUatiuo (l) in mrits uf secnuds.

FIGURE 7
MPE Cuz Ditect Eocuiar Exosme U Lto la Rl"ialion (k - 0.4-0.7 miu aud 1.051-1.4 JMn)

fiUln EliExtld JcSa fui s l SiLI Pulscsoi .upStic

*/ Angular subtense 2 anrin in Figure 3.
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-- - WTLEG45UI

w'avckngthI (?) is in tuits OfAl1LcAU1UckkJ,.

eCnecionUf r4~tor EC fi -Wavekugths 0.7-1.4 innu from Table 5 mid-6
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NOTE. See Tables Va mid JV7b.

FIGURE 9
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. .~TT ^ * rT -r v rT' * -T
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A A 1: : - P.I rt.f ll;.l rt^. weiffmi. - Thve basic icasonzs fiu pet forinlvlg l1jedlical sm v eillasce -Of
PCIS011.1.l WouIicLg, in a lase, envirotumint are dle iami aS fi uodic! potential lhealdi lazwads. Medical
SUi &ilaliice exalaii&ratiulis 11ay include assessiiit of plhysical QhcsIs to Safly pe, ficfin assigi.ed

duties. bioluogical unitouinig ofexpJosure to a specific agm, aud aly dle liuu III 'iologic dmiard

o, effect.

Physical fitIIs a Miftt are 4 sed to ldetml,.,init wfictlieri a nlnauy cc would be at inac~ased or
UtnusUal Lsk i1 a plicuai c ,nCViiunentt. Fo, wotkcns uuisiir lasea devices, llie 1 eed fbi thLis tle of
assessict i isous likely to lb detb m ,lifed by factous uo tiii 11 laser 1 Jadi.iorc. pe. se.Specifi.

infbimation uon mcdical 5u veilI4acc reLqieiPtS thLa muigit cAist b ocause of oui~ pukotmtiai
exJoSa~s CS uchs aS toIUAC se i ionliZinlg tadliatioir, etc., meC outside llie scope of llhis A-ppcixx.

Dhclt bioucica1 niuioul ig ofolaf ascaditiul iS iuipossible, a nd pzact ial itndiLiCt uiulit~finl

duuuIgh tle EISe ufOfi isona1 dosiineters is nut available.

Eal dktection ofbooi diaung ot damage pibUppub~b If at Jnu~iCu. OL subacute~ efet 1114 iesu~lt
fiuom eAposUIC to a patii.ulal agent at leve ls below that Mquired lu piouuc acute injmy. Acliv

i;.tc vLtioin inust tle., lc possibl lo atoml csfi 1 1 di biological danage OL tou allouw icovmy fiouii

bjiological cflects. Altthough cIfonic nuJm fiuln lassi radiatiou. in die allrpiolct, ticar-ultiaviotet,

bloc puitUin oftdi visib amid nen-id iCgiUns appmas to bu di ciudicuafly posusi fs tu wuotwcs

using lase. deviccs arc plifiilily fiuin acidXenal acutc itrjuics. Based uponU lisl involved with

cannt ascs uf lasc, d ~viccs, ,.edical Sulv'millmi4 lui atsi S d1 al shuuld bc incoitorate ;.lo a
foi inal sltidm d appJ~ear lu bc Iuiniinal.

VUtICI MgLTICiltb it! faVH4l Of a uJPillfliinr, CAkt1ltiVe llGUIdiC USveifllanGc havc bImi based Un U1C fear

thal lepeated acciLlILts .,,iglilt OCuEU mid LIIal WOLr would not cpmt1 i niniual acute injuzis. Thie

v el y Mnali ,itniu.lber ot lase, ,IfIJMS ttlatttaVe baee,. 1 tedx in the past 1; years aid thLe IxAItknt
safcty ,ecods ^ wit laser leviccs duos n.ot pruvidc suppo tu to d i uiil rnIt.

AA-_ 7 !" rm~~l rA.lli1lnl

A A - * Rat.n* 1 if' f. , .A A *11 ailllIwr Pt F w' ll si}{[

A2A11 P r j !5I. ' . M..-l&Al Pxa ;. ErtA 4 Jtcpt fbi cAdirmatinU ffulHowing suspectd

ilijur.y. tlicse ..t tlMe ull - -iilatuis ieqttir-d. ence vp.osc -is to cstabilishs a basclinec agailnst wifich

daiiage (ptim11 ily uocua,) ctani bc menasuimd in cvtIL uf aI- Adetal injuzy. A Secnd puiposc is lo
ide1 lftiiy cei Lain iWO~k 1 s wliu Iliglht be at spicial1 ,is in dut;nci 2&jusue Lu t lbiCtd wavielength
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hilscis. Fo,. kincideatal w~otkceis, unXiy Vib~al avuity *II=LeasCsalb 1,74 ,sl~usd Fur iaSCL wvokets,
t.eical h1;stlois vifl citg nicsaincit aud sclectcd mallinintivon protocols aMC Lephled. nis

itt~. wavc.kIegt1 of lasci radialiu, is thc dctcnnijianz fb which specific piutocols me iequitcd (sce

A s 2 Ecaniniiatiuns shluuld be pci.miticd by a, wideI the supa visiun uf an
oplhtlhahl ,ogist ot o hqucalifled pliysiian. ecrain of de cIa.ninatio piotocols ,.ay l
pysfa~incWd by odlic, qualified pracdtionio kuso tduri.ian, mniid flli sc elv ionf a plysician. Miany
OphLliahuuluogists Inay PLefiel Lu to ui i p lUrI tlI usIl~ eycI. dlliLaLn tu asse total visaal
fuctioun as oppuosd to finiitini exanhiuation to thse aeas that nigIht b1 dainaged by vadticalai s

taiatin.. So.iu. ezinlpyicrcia may fid t adva"IIgcuus to offla th1 se awiAL tdiuouag eAai e iiadLms to
fIicih wair.kiz as a licalfli bciz1 fit. Fui e~ampic, ccratin of die &aAziiaius, stri as

tuloilleun.t.g ji -.t y niay be of vallc in detctclin 5 ulduiiow disease coniditiovns, in llis casc
glaaconlia. Eveni l langh this lype of uplfbla is muclabcd to ovik with lasers, ajlppLiatcr Ildc;at
i ntaentiuyn will pruoinuo a licai fuc. Ailltdu. 1c.oiii slkin dawiage floni lascr iadiatiun
has na t *cn _ atd _ n d ivlikly, _i _ _ a la_ b 1t been11 ade.uately studied. i.nikd
sk 11n mAanfinatauiInS sagg scd t Lu SCi vY aS a baseline umtil ftupc CluepideLnhJo
st*ludy iiicatis w dic.i lhy ac uie Akd or uot.

AA2 P.1. rexio- Merf i-X Pr~ni;.nl T.. iu odic exAanliatiuiamifioll nttequiLtd. Alt th
pieelnt tiilc Jnuottic ficaldi piobenku iravc cnsLfd to wouk wirt laci tadiatiun. Abu, iniUot

uSCS- Ofi-hsS dt uiti~t inl JIuuOniC CX1/SMUiO ufI PlIOyS CVCvn tlulow ICvdS of Ladiatiuil. * laig
nuiberi uf ditcsc cxaniinatiis hzavc beci pmfGitzied in die past and uw indiciation of awy detcutabi

* iulogic. cilaii& waS 11ukd. Einploymsu nay wisli tu tou ffum (i ripluyow)s pmiudic u aui..atioLs
- u1 vthi.ei mdiical tIaciuitIUlU as a haiutalic buiifit, lhuwucml, diumel docs nmut appar lo lo anyr valid

teawon tou tlqulic suchi umauiiiziafiuos aS piLt of a zinudical suaCifflcc piruLamn.

Toit-.A A 1 , i; Medical mnalissis lupriinmaiy .utPOSC Ouf LitLiniation
MaillinatiuoLs is fbi tile legal putoetmio of flie cinployel agais2t uIWMLMana.Cd clai.s fb dainage tLat
uilt vuu aftne a eunipllyce leaves a pari~cuiua jot.. 'Hie decisionvio wheftlfm lo uffICL .icqutii

nul~l uwaniuditslI is efl Lut individuail inployems.

AA o 7uiuu .. ;..uii nf all as wumkuc.

nThcjmticentspast uyc iivist and fainily uyu hibtovmy iu vii.wud-.

*AA y ? i71 nt iomplaintl whsich hu now h aboat his cycs arc ruted.
Any listoiy of skill probimns is teviewed.
eu.i i eL and paSt ziiuduatlvn . is invicuwd.
THe patinels goi.ieal licatll statuS should bc inquiied abiot wifli spcial Miuiplihasi upun diciases

whihl h g. ve uuulal O1 ski.. Pi UUICbIIS.
Ci rain niediall cunditioLns amiay cause the fascu wvkei to be atii hiceased 1isk if cl ulai ot ApV~ u

: o ultiaviul olut puucctiu iz asuCl Ladiation is psvSibkc.
Uisc ofi plotovctsuitiiLng medicatiuons, sUim aSil phluleiu iaz.ines amid pboulaaicims, lauwdIe iuelild

fo. biologic effects in th1. coulra, ics, and rutiLra uf expuimintntal awiinzials.
Api*akic indivdi 1d s would bc subject lo additional tietmal u jxpoic ficin n aL-ultravioict

'AA52
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radiation.

UI,;s Ch.I RJ viwiVW, 0 fIlower of laser tadiationz in liise waftlesngli s is requiue d, _
thmei; silouuld elc lo LuaS~Un to dity emlnploymiienit lo l individuals. With curreint laser
Systems, Juolh arJO vnii; toiev lt low levels of blue laser radiatiou is very uuasual.

S -r£___] !*_ _N1711 _________1AtAnnedi- t i.mili A RT(T'h1d fx*pr p*acancIit exmi Vt ations

f all aui,.;mde anmd laser Woikers. Distaic;c visu aauity simu0 i be tested loth wilL and witlhut
conecctie leses; lo 215. Resui ssould be tecodd in Snilknfi s. lii visual acuitg at iLear
is tested at 35 ciL annd iicoideld ui Jaegci-tuztec figkd S oi Suni&Clu figULCt ~witt amid without fmes,- i[
any. V'isual a=.uity sciicifin iztiinits Lnaay bIe; used.

AAM !:? a Mnif.ife.c! Ref.cindo.. Required fb rep ,lacenicti exmniL~tmdons of all lases wmkcils

wl*c.. indiatked. Tlis i; to ,,,easmc Lthe patielnts zefiac;tie enzor, and s niew vifSuai acuity of the
palienl miust ble noted if tlhe visual acuity i i5npioved Ovfer llat a4Uiieved widL die patiilL's old knl
Pi ebwliptioll, O if fie has no lelnses at dthe tini of Lth eAanmiritiou. Tfis ;Aariiration h slAl be eicd
oul i;ll 4 h peisomiel wlhose best corrected distlm1lc vitualyaiuity in eithei eye is less tian 20/20.

AAk-t ? F.~xt.i -nIl t cllln Pni.-lin. Requti;d fiol p ei~plceLnilt emihiatiouns fb laser
WoLkcLnC usinig laseI systeIms pr1oduizM tadiationi below 350 nin ul above 1400 inn. Tlis includes
cxmitinationl of browvs. lids, lashes, coljuljmciva; sclera; conesic i ad illarg size, esuality,
MaCtilVity, WuLd tcguiarity'.

AA.:.2:2 . .Fka;l.al;n.i by Slif T}.nl Requi.rd fio pieplacezUeInt iAaciihiations of lacel woikcrs \_J

using laszi systemius produciLg ladiiou below 420 ILI or ab 0ove 750 IIUI. Tlhe cmunea, i;;, and iens
ai; iwauinzid- wluh a iiunuziLzsuzLup; auu ucslw

A =liii f. nn ihinnli* Ffle clFPe.Ji mi1...n ti. 0 p 1 ( ll.Itifij.IG Required for

piLeplc~cinLe;l eMallillatiulnS of laseL workcers aSiali hIse Ls Oduiiuy itadiation bcetweei 390 IUll

and i400 nn amid mny apitakic. w~tka-. Iu U1G ii;Lr~dini of dU potiOn Of the mlilflatin lluIo pOilnt.
lo ble cov-eLd me. iote pi CLiSC;L O alsence of opacities in. liie Liiedia, lie~ sliaipiL.ess of otlini;e of the
opt; icnt vc; d1  iize of tlhe plysiological cap, if pieseit, die ratio Of tIe s;i-e of tle retinal veinjs to
dial vf llic iriitial arLeticb, the pjesecLie 0L absenice of a well-d¢fied lilia adid thie pi eismie 01

aubce of a fovcolai iwflcA, mid amy retinal patloluoy that casn be seen with a UllCt

6plJlitaimLoUsiL . Even siniall deviationlis fLom, miial slould ble descibed and L clfflly locaIIedL.

AA2k2? 7 k. k1in F.-n. n'n.'M..r Not ,eqxufted fio pi eilacenitiit exauiiatiouss of lasei w otk ss,
I to w vi ,s ;t ICog nfo llployci; wi di itoy of pfroto-smitivityU1 ml ri c il; nwljit Wltl ultiavioeI
lasis. ExaiiiathinL f Utle sk;,. fbo peseice of abnioiuni p;ligmeitation o0 depigincittatior, keiatoscs,
mlalignancies. ctc.

AAzi.2_n d Nlt i _ijLud. ThIe Annsekids s t io pesentd to uach ey; :s;paatwly
and aniy disltio,, -ft grid is .noted by tlhe paltiilnt and drawn by hifin; may be parl of a LlorouglI
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A A=L19 -T. .L p. Not ,cyuired. Tlii5 ; 5 flIC .. ,eaSU Lbcizt of inraoctlai pyessuIr,; shlould be
jail Of a flmlVgli opIaInlE IEUlUogic examaEinion,.

A=A -;o2 nzrl .. , ,. .1. nf t *e of.; e .; mI r. *r 1 1f *e .. NutrL7Aized. T'His iaudes die n.ea
of tlle i.nala and head of tdie uoti vit ave mid sholud be taken i11 culor; nay b obtLained by tit
exatn.inin physiciy~.an Lu tonoie Iulty dCSC iib letillal abiuiuliuatitiCS. APyjupLiae ltcluhugics to zeduce
ilI patiiLTitS eXAOSLIC lo optical raIiatios should Le eniijoyed. :

A2Ji1 ~ (l F.crth exA iliatio.. iss d lcdbe dontle aS deneid necessary by

Nlceatic.- .. rar F.Ahvn qi[%III41-KNWI fj. y.nlycw

suspectcd eye isjuiy stdould -bh drn lo ano upiialulugist. Psonss witih sti1n injuics sromiu1d b1v
it.LI by a r-liy-icianl. A . . :

* AaX T * *s@. L r~-' J r* .~ * . *S 1 B tt W* f 1.* .tt t

s ~ ~ ~ - - - - - t. - - - -- - -- *----- * T. - * -

Actual expiurui iu tlas.. s huIk~las been Uinhl&LUU Oi uveut WlAi~kIIt. Lf ib LUt SnLiSL. dat
ac~ue accideifed ilbjty h4as bcici rare amrd that die few repoils of repeated eye exAainiations 1mave not
simted miy cinoic eye c1.gcs. FO. lLhcs leaSOI.S, MaAllilratiOulsq~i e c.4nLts arie u iah. IIwreva,
aldinal expelineil ts buh Iv an d ajLuw-lbanLd iadiatiui idcate die ptential fn clJunijc
du1 1age frIon !utli ahuavuC %..% LFA UbUAOLU to =tahU waveicistisof ufnadiatiuo. 1Is opacitis=
havie blei pLoduce'd by tadatimi i41 ldc 295-450 mUnI imaig and a, also thcoiuticaily oussibic fium
95O-40AOmir

i Pitotoiiciialiti;tis appi)aito~u l., 1os.iblgl lo mduice ly Luelo 350-500 un. iadiatiuii. If
laser s zinmai c vdo d _thrcqaiiV _luic _XPOFUUL Of r &worke. to evert low leel _

.. _ - . ..1 I_ ..___ 1_ It *__ *r *_ I___ __ _tA_ L _ I t .s * Is __
aclalion uin tlhese wave-fiegth tegonS, It lb LUcoIJIn.IIctM uiat su~ i wuMateSs IJC i..Ieb in,,, tit Mulg-

tinii ep)ideflviUogi stludies amid have priiodic exmninatiumis of the appiuopiate cyc stiuicues.

Epiderniolvgi stuJies pf wobkcrs with.cinoic skin mpsuare Lu, iascr iadialuio (particalmly
"itravioiet) me suggested-. ' .. , ,

AA.5.!F~ii~I~iaM!,*AJ, Tki eOphtahnici.8cici~nfing I==a Workcisn, 6u~a4, 1277--279

AA.5.2fIalhaway, J.A. Stair, N., 3Sles, E.M., amid Lpiglton, .E., Ecilar 'Medical Survefflalce ou
.Nfict way and Laset MoWie Ls, ,T f 1CtLd 1 19.83 -688, 1977.

AA.5.f lhathliaWtay. J3.A., T I Id Me1 l.dicial S ut vcilai.c of LaEwa and Ivliwruwavw Wu ik, ke
(Rlrt. etIr 1,11 t c i..,POIA Fltozl.3ar llcbgy, So~elas EL g*Itfllhllulgiwa filtm rationaiis;

S: to.kholl . 1975, pp. 139-lG6.
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Part AA

Each laser facility and mobile laser shall be registered in accordance with the provisions of
these regulations.

2. The laser operator shall demonstrate his competency to operate the laser safely.
[Demonstration of competency may include, but is not limited to, proof of having taken and
passed an acceptable laser training course such as given at several universities or sponsored
by technical organizations.}

3. Laser radiation outside the spectral range 400 to 710 nanometers shall be as low as
practicable but shall not, in any case, exceed the Class f-Llimits under any possible
conditions of operation..

4. Levels of laser and collateral radiation, measured where the audience is normally located, and
laser and collateral radiation measured where the operators, performers, and employees are
located if the radiation is intended to be viewed by them, shall not exceed the limits of Class f
Lduring operation. Radiation wind shall bemesurMeamired radiation includes
reflections from targets and scattering materials. For example:

(a) If the average laser power collectable with appropriate apertures is below 0.39
microwatts, then the limits of Class f-Lwill not be exceeded.

(b) For pulsed radiation and scanning radiation treated as pulsed radiation, if the energy
in a pulse or series of pulses is less than 0.2 microjoule collectable with appropriate
apertures, the limits of Class f-will not be exceeded.

5. Operators, performers, and employees shall be able to perform their functions without the
need for exposure to laser and collateral radiation in excess of the limits of Class fH-Zwhen
the radiation is not intended to be viewed by them. Areas where levels of laser radiation in
excess of the limits of Class H-2exist shall be clearly identified by posting and/or through use
of barriers or guards to prevent entry of operators or performers into these areas.

6. Scanning devices shall incorporate a means to turn off the beam or to prevent laser emission
in case the beam stops scanning or slows down significantly. In cases where a mirror ball is
used with a scanning beam; the limits of item 4 shall be met with the mirror ball stationary,
or the mirror ball shall incorporate a means to turn off the beam or to prevent laser emission
if the mirror ball stops rotating or slows down significantly such that the limits of item 4 or 5
are exceeded. Any such scan failure safe-guard system musthave a reaction time fast enough
to preclude audience access to levels in excess of Class UL.

AA55



SSRCR Volume IIminr.r.y 1 99fu120O4 Tno' A cr
_111 _-- ... .. .____ _ ___ W -- U_ GAit

7. Except as noted below, laser light shows shall be under the direct and personal supervision of
a competent laser operator, as specified in item 2, and the laser beam to which human access
ran be gained shall not exceed the limits of Class Ff2at any point less than (a) 3.0 meters
above any surface upon which the audience or general public is permitted to stand, and (b)
2.5 meters in lateral separation from any position where a person in the audience or general
-public is permitted during the performance or display, unless physical barriers are present
which obstruct access by the audience or general public to such levels.

Exception: In cases where the maximum laser output power level is less than 5 milliwatts
including all wavelengths and the laser beam path is located at least 6 meters above any
surface upon which a person in the audience -o general public is permitted to stand and at any
point less than 2.5 meters in lateral separation from any position where a person in the
audience or general public is permitted during the performance or display, then a laser
operator need not be continuously present if other provisions of these Guidelines and
Regulations are met. In other cases, upon application to the Agency, appropriate
arrangements may be made for unattended operation.

8. All laser light shows shall be provided with a key operated "on-off" switch. In the case of the
exception of item 7, there shall be a designated individual present who can turn off and
secure the laser in case of unsafe operating conditions.

9. The maximum laser output power shall be limited to a level required to obtain the intended
effect.

lo 10. The laser system, including projector, shall be rigidly mounted to prevent unintended
movement or accidental misalignment.

11. The laser operator(s) shall be situated in a position such that performers, audience, beam
path(s), and laser display can be viewed at all times during laser -operation.

12. Where laser output power must be limited to less than the maximum power available in order
to comply with criteria 3 through 9, the laser output power shall be measured, adjusted, and
recorded before it is operated at each light show. All-safety.devices necessary to meet criteria
3 through 9, such as scanning-rbeam power interlock, shall be functionally tested and recorded
'before each light show.

13. The laser system shall be secured against unauthorized operation.

14. The following precautions shall be taken during alignment procedures.

(a) Alignment shall be performed by a competent and qualified individual and with the
laser radiation emission reduced to lowest practicable level.

(b) Only persons required to perform alignment shall be in or near the beam path(s).

(c) Protective eyewear shall be worn where necessary to prevent hazardous exposure.
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15. In addition to the requirements of AA.l 1, before the laser light show is permitted to operate
either at a permanent or temporary job site, the laser light show operator or an authorized
representative shall provide the Agency with sufficient information, data, and measurements
to establish that the above criteria will be met during use.-4This shall include sketches
showing the location of laser, operator(s), performer(s), viewers, beam paths, viewing
screens, walls, mirror balls, and other reflective or diffuse surfaces which may be struck by
laser beam, scanning beam patterns, scanning velocity and frequency in occupied areas and
where beam strikes wall or other structure, radiometric measurement data including output
power and location of all measurements. In the case of open air. shows where a laser beam is
projected into the sky, the information submitted shall also include beam spot size, beam
divergence, and beam power measured at the projector, and a copy of the notification
provided to the Federal Aviation Administration.4
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* LASER LIGHT SHOWS

Application of Safety Criteria

OPERATOR IN CONTROL

IFloor Area)

NO OPERATOR IN CONTROL
(Side View)
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LASER LIGHT SHOWS

Application of Safety Criteria

OPERATOR IN CONTROL
(Rising Floor Level)

OPERATOR IN CONTROL
(Side View)

AA59



SSRCR Volume M_ __ DRAFT

LASER LIGHT SHOWS

Application of Safety Criteria

OPERATOR IN CONTROL
PHYSICAL OBSTRUCTION

(Top View)

Rope Barr

Audience

OPERATOR IN CONTROL
* 1.PTYSICAL OBSTRUCTION

(Side View)
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.'Autdlenes
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. :
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LASER LIGHT SHOWS

Application of Safety Criteria

OPERATOR IN CONTROL
INCLINED LASER RADIATION FIELD

(Side View)

OPERATOR IN CONTROL
INCLINED LASER RADIATION FIELD

(Top View)

Lasw

AA61



SSRCR Volume II dimirmy W A rr
SSRCR Volume Ilium ur-199�I*,ne 20041 A VTI.-, .

Agency Form AA
7 PPFlWFl)!N*- A

[APPT ICATON FOR RPGIRTR ATTON OF TARPR FACITITY,
MOBTIF TLASFR OR SERVICE ORWANT7.AON

Registration is required for all uncertified laser products and for certified Class Hflr3b(other than
those exempted by Subpaagi aph-AA-3Lbtaii) and Class W-Llaser products.

1. Applicant's Name:

Address:

2. Location of use (if different from Number 1):

- Telephone No.:

3. Type of registration: Laser Facility( ), Mobile Laser ( ), Service Organization ().

4. Prior Laser Registration Number, if any:

!% niirt~- nf laqer radiation (Class ffl-firl ndi C!hs~q f -4inl v)
A.

a b . c

Number of Sources
of Laser Radiation Range of Average

Wavelength Range In Facility Mobile Power or Energy

UV (< 0.4 Spm)
Visible (0.4 - 0.71 jlm) -; .

Near IR (> 0.71 - 1.4.n) .
Far TR (> 1.4 Wm)

Name of Laser Safety Officer.

Qualifications of Laser Safety Officer(use additional sheet if required):

6.

7.

-

8 A i A o A

8. Authorized Agent of Applicant: ' ,- .. . . .. . .
. ] (Print Name) (Title)

9. Signatures:
I Laser Safety Officer I. Application Date

Authorized Agent

See associated instruction sheet before completing this application.

, AA62



DRAI;r SSRCR Volume lJ",,unuz Hf99fJung,'D

[Instruction Sheet for Registration of Sources of Laser Radiation
(For exemptions to registration requirement see SccitkmAA.+63)

PLEASE PRINT OR TYPE ALL INFORMATION

tc. eare i;, compq.ling aid enteinug all .quiiet infb 11 lintio i the applicalion will hlpd tO oeertt

Undue delay amd to l educe the lniouLt of cotnL espondence necessaiy. Hom - WjyCo a tiu is eilly
solicitc ..

1. Applicant - The name, address, and telephone number of the person or facility in whose name
the registration is to be made.

2. Location of Use - Addressor location where laser sources are operated, serviced, or'
manufactured. If lasers are serviced exclusively on customers' premises, so state.

3. Self-explanatory.

4. Self-explanatory.

5. Sources of Laser Radiation - Include data only for uncertified Class fflfb-3and Class IV-d
laser sources, for certified Class HlbH-iaser sources not exempted by Subdivision
AA.3]i-6xj2), and for certified Class V-4Jaser sources. For each wavelength range, enter
in column b the number of laser sources and in column c, the average power or energy of the
minimum and maximum output source.

Service organizations should omit column b. In column c enter data describing lasers
anticipated to be serviced during twelve-month period beginning with registration date.
Laser source manufacturing facilities, enter words "Mafacturing Facility" in column b; do
not enter numbers. In column c enter data describing lasers anticipated to be manufactured
during twelve-month period beginning with registration date.

6. Name of Laser Safety Officer - Name of person appointed by applicant to serve as Laser
Safety Officer in compliance with Section AA.5LEh

7: Qualifications of Laser Safety Officer - Briefly describe the Laser Safety Officer's training
and experience which qualify him/her in the areas listed in Paragraph AA.i-+

8. Self-explanatory.

9. Self-explanatory.

Mail [TWO] copies of your application for registration with [TWO] copies of your laser safety
procedures to: [Name and address of Agency].;
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Part AA

* -'APPF.NnlX **R
ATWWRT~~ ANN

Gieneraml

Training shall be provided in laser safety and laser health physics to all laser safety officers
(LSO's) responsible for Class Hffbl3bLand Class V-&Lasers. Training of LSO's responsible for Class
i±, Class *92, Ilass-Harid Class ffhaaWasers should be provided as needed. .The degree and type of
training shall be appropriate for the degree of potential laser and associated hazards. The LSO is
responsible for ensuring that users of laser products are trained at a level commensurate with the
users duties and the degree of hazard.

2. I ser !Rsfety Training Tnpics

Topics for inclusion in a laser safety training program should include all or part of the
following, as appropriate, for the class of lasers in use:

.a. Description of Lasers
i. Definitions .
ii. Lasing fundamentals
iii. Lasing medium and types of lasers - solid, liquid, and gas

.. iv. Pumpingmethods
v. Optical cavities

b. Characteristics of Laser Light . .
i. Directionality
ii. Single color (monochromaticity)
iii. Coherence
IV. Intensity
v. Divergency
'vi. Relations of specular and diffuse reflections

c. Biological Effects of Laser Light
i. Damage mechanisms: thermal and non-thermal effects from pulsed and cw

-W. asers
ii. Eye hazard
iii. Skin hazard
iv. Criteria for setting Maximum Permissible Exposure (MPE) levels for eye and

skin
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d. Associated Hazard
i. Electrical hazards
ii. Explosion hazards
iii. Chemical hazards
iv. Fire, ionizing radiation, cryogenic hazards, and others, as applicable

e. Laser Safety
i. Laser classifications
ii. Control measures including personnel protective equipment
iii. Management and user responsibilities
iv. Medical surveillance practices (if applicable)
v. Governmental regulatory requirements

f. Laser Health Physics
i. Calculation of MPE limits for eye and skin under various conditions of laser

use
ii. Basic radiometric units, measurement devices and measurement techniques
iii. Laser hazard evaluations and range equations

3. T~inhii A. g Gide Fin. r ,le. %~iyFnje, ves A................ Frtwlen R .N.x v, mili. ci vnnr fce tn-%l cnifirn{ih
Table 1

Su1ggest Training for T SO's and Fmpnloyee

I-TGTRFST (TEARSS LARER
Training Vehicles 1 ff~i*2 fflaa fflb3h IV-4
Manufacturer's Guides A M M M M M

& Operating Manuals

Safety Guide Literaturel] N/R N/R R M M

Review of Applicable Standards N/R N/R R M M
(ANSI, Federal, State, etc.)

Laser Safety Orientation N/R N/R R M M
Course2/

NIR - Not Required, R -Recommended, M{- Mandatory

1/ Suchas: AmericanNationalStandardfortheSafeUseofLasers,ANSIZ136.1; Ynzqvr fbstittp-,rfApmnpii.n Tran
_Sofety Guide' Amerircn annferenra nf anvrcrynntnm Wayt[nI FMjpoigty - A (nMfir ('nmtrn nfrny r 1vzn-rd or

any other similar literature the Agency considers adequate.
2/ Because of the greater potential hazards from Class ffIb-Iand ff zLasers, duration of course would be several
days. This training may be done by outside specialists ifnot available internally.
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MEDICATLUTRVFL TANCE

1 - Purpose of Medical Sirveillance The basic reasons ecf orming medical sirveillancp Af
Perscnnel oring in a laser environment are the game as for other potential health hazards Medical

rveillance examintion may include ssiment ofphysical fitness to sfelyperform asigne
duties biological monitoring of exposure to a secifc agent and ean rly dtection of biologic damage
or effectL

thyical 6itness assessments are used to determine whether an employee would be at increased or
Iinimusxaa rige in palticlar envmirnment Forworkaer using lastdevices, the need for thi type of
a:seysm osent iq most likely to be determined hy factors other than laser radiation Specific information
Qflsedical surveillance requirements that might exist because of other potential exposures iuch a
toxic gases, noe ionizing radiatio6n etc are outside the scope of this A rendimx

Direct biological monitoring of laser radiation is impossible, and practical indirect monitoring
through the use ofpersonal dosimeters is not available

Early detection of biologi o iAmage presupposes that chronic or subacute effects may result
fmm e-m llre to a partic aubr vigent at levels below that required to produce acute injury Active
intervention must then be possible to arrest fiurther biological damage or to allow recovery from

aiological effects Although chronic injury from laser radiation in the ultraviolet near-ultraviolet
bhue portion of the visile and near-red regions appears to be theoretically possible risks to workers
iing laser devices Are primarily from accidental acute injurie Based upon riskq involved with

consent iuses o~flaser devi~e~s medical surveillance reuirements that should he incororated into a
formal standard appear to be minimal

Oiuther uguments in favor of performing extensive medical uIrveillance have been based on the fear
thatreeated accidents might ocuar and that workers would not report minimal acute injuries. he

.. .1

safety rerords with devices does not pmvide sipnort to his argument

Medical Fxaminationg

2 1 Rationale for c x amination.

.? 1 1 Preassignrnent Medical Examination- Except for examination followin? qu nected inijury
these are the only examinations required One purpose is to establish a baseline against which
damage (primarily orl ar) can be meAsired in event of an accidental injily A second purpose is to

i-sw-- o might be at special risk from chronic exposure to selected *vaelength
law ersEFor incidental workers only vismial acuity measurement is required For laser workers,
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rilialJ~t~ris~ es-visural acuity measirement and selected examination protocols are required The
a velcngth soflafser radiation is the deteiminant fnr which specifie prntncnls are required (tee

Paraarnhl '2 Examnin ns should be performed by or under the supervisinn of an
Qph gisaLn.o=other qualified physician Certain of the examinotion protocols may e
poxfbrme~~ther aqualified practitioners or technicians under the supervision of a phvsician Many
ophthaolnulogi9&may prefer to perform more thorough eye examinations to assess total visua
tfl.ltion as osed to limiting examination to those areas that might be damaged by partcular i aer
rad ia e nMplnyer= may find it advantageous to offer these more thomu rh examinationg to
theinr worker-, as, Health heneft For example certain of the additional examinationt ch as
gufliometry ~y he nfkm ndeettp:nommn diseas'e conditionsg in th guinlve

thnubthig type ofproblem is inrelated to work with lasers appmpriate medicsal intervention wdll
promote a healthier work force Althniugh cbrnnic skin damage fron laser radiation has not been
reportedsand indeed seems inlikely this area has not been adequately studied T imited gslin
nmiwnatinns are suiggested to serve as a baseline until future epidemionloical study indirates
whether tbey- reneeded or nt

I) 1 I Perndic Medical Examinations Periodic examinations le ntreruired At the preet tie
nn chronic health problems have been linked to wlerk with laser radiation Als maot uges of lner
do not resultin chronic exposure of emplnoyees even to low levels ofiradiation A large number nt
these exanminations have been perfnrmed in the past and no indication of anydettahleitlogie

hmange was noted Employers may wish to offer theiremployees periodic eye examinationsr or ntber
ntiedir rinationn as ~a health benefit however there does not appear to be any valid reason la
require such examinatio.n as part of a medical surveillance program

.) 1 2 Tennination Medical xaaminations The pri-may piurpoe of terminatiori examinationg is for
the leggal prntection of the employer against imwarranted claims for damage that might cwiir after an
e mpl leaves a partieuihwjob The decision on whether to offer or require miuh examinations is
left to individual emplnyer

I Medical History The following protocols are requird for preplacement examinationsi ofall

lager wvorkcem:

Theiati's past eye historyand fil eye history are reviewed
Any current mpints which he now has .about hbikyes are noted

a Any history of skin problems is reviewed
Cuurrent and past medication use is reviewed

.The patient's greneral beaith stthis. should be itinared about width snedal ep~i~nn

digenaqes which can give ocular or skin problner
. Certain medical conditions may cause the laser worker to be at increased risk if chomnic

- XpasuIrc ultraviolet or blue spectrum Iscer radiation is pnnsible
tse OfPhotosengitizing medicationst such as phenathiazines and pnsoralen, lower the

thresholdftrhbinologic effect in the cornea, len, and retina ofexperimental animals
Aphakic individulafs would be subject to additinal retinal exposure frnm near-uIltravilet
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1nlessc'hronic viewing nf nwEr levels of laser radiation in the sewavelengths isrequir.d,
dtlar= ishonldde- nareason to deny employnent to these indivduals. With current laser
s~yQmS chronic exposuire even to w leve f be laer diation is vey unusmial

.9 2 ce ANSI ZJ6 1 American National Standard for Safe Use of Lasers 6 3 and Appendix E
±X:d(1,inlflEYi11ipnatlfwxa

3 Med1irc Referra1 tFlnwing SnpcedI or Known I aser Injuly Any employee ith a
sispected eye injury shnuld he re ferred io an ophthalmolngi t Persns with sin injuries should be

cepn by ai physieian

AA 5 Referencg4e.

AA 5 1Friedmnn A I The ophthalmic Screenn ofT aser Workers Ann °C-llp Hyg, 1 977-990
192L

A A 5 M-atha-iay I A Stern, N. Soles, P M, and I aighton. F. Ocular Medical Suireillance n
Micrcwvae and L aser Worke-r J fCCNP 1 N 107

A A 5 athaway I A The Needs for Medical Su1 eillance nf Tf aer and Mierowave Workers,
-,, Curent C'nneeptq in Ergophthalmology, Societas Eraophthalmoloica ITntenmationalis,

Stockholm Sweden 19 8, pp 139-16Q-

AA 5 4Wolbarscht MT nl1nde Mr lesting vislalciltiesfor medical sunreillance r
t: ensure job fitnes I Oup MeA 27RQ7-90l 1985

AI'PP1RFJTTM AA

. _ __ ._ _ _ _-44_ __

fvU-A9I T1E1EIT F.FN-FOIR MANK'ThITFM PFRlM1ifl RfF FEXPO)4f REI1

I . rniiith ji±ezi Tlc Ilitig a s~cc.fied itz Tabll VIII s tall tfcic nt xn'nwll cirul
Ca OVwl Wl i :ad C aLrd taiaiwt exApUswILe lCMb.c averaged fbiu Lnemmu 1 ent1es mid fckUlfatio~s

-- - u all MPE value.s. ;

2. , T..i-. nl,.., n. F .. l'.l. F ..e .impose o ts,.ln. tixon

(i)- i) l11C suau as laim PLays,

diodes, an~d diffus6 flenctling sm faces slrll lbe considaced exteizdcd somxces if Ihei. Mllgnai
snztisc,* i.e., app[alient vistmI agle., is equal to o. greatm f~l cminin a5 speifiedi hi figme 3. An

extentidw souice sdl. ends ai, rmgic at tlhe ubsCL vez's e" aquaial tU U1 gjlcat=I hia the L1 lgi sibtellscu

aT- aS ps fied ;u In;igmue 3, =oss'fllc greatest auhuni dinlimuii of dlies vue as d lby lthe
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obser ver.

(ii) Ail other lascis, sucll as dw~se
witht cotlinzatedte beas wbh p4 oduce n Sa i all, i.e., neury dirnatiuo-linLted; eLtiaLi ;image 41k also
po;int souics, sliall b~e conssidered intibeiralsview;I iae ld shsall lave anl anlguai sbtiben~s, e;.,
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2004
Rationale for Revisions

Part AA
Registration and Radiation Safety Requirements for Lasers

Introduction.

The current Part AA is divided into six major sections that include General Provisions,
Registration, Requirements for Protection Against Laser Radiation, Tables, Figures, and
Appendices. Part AA has been revised and the title of this part was changed to more accurately
reflect the contents. Sections AA.3(c) addressing general exemptions, AA.4 - Additional
Requirements, AA.5 - Violations, AA.7 - Inspections, AA.8 - Tests, AA.9 - Administrative
Review, AA. 11 - Communications and AA. 12 - Severability have been deleted from Part AA as
they are addressed in Part A, General Provisions. and Part J, Notices, Instructions, and Reports.
Laser registrants will be required to comply with Parts A and J under Section AA.J Purpose and
Scope instead of delineating separate sections within Part AA.

Because the American National Standards Institute (ANSI) Z136.1, Safe Use of Lasers is widely
used in the laser industry, Part AA was revised and updated using ANSI Z136-1, Safe Use of
Lasers as a basis for the changes. Outdated tables and graphs have been deleted. References to
tables and graphs in ANSI Z136.1, Safe Use of Lasers and to Title 21, Code of Federal
Regulations (CFR), Part 1040.10 are inserted.

Optional language is shown as bracketed language.

Section AA.I - Purpose and Scope.

This section has been reformatted and revised to combine several sections in the part and to more
accurately describe the purpose and scope.

Section AA.2 - Definitions.

The definitions of Continuous wave, Embedded laser, Enclosed laser, Limiting duration, and
Practitioner of the healing arts were added to define lanugage in the section and to be consistent
with language in ANSI Z-136.1, Safe Use of Lasers. The definition of photothermolysis was
added as a section on the registration and use of intense-pulsed light devices (IPL) is now
included in Part AA. The definitions of Accuracy, Attenuation, Class I, IIIl, or IV facility,
Operable laser, and Uncontrolled area were deleted as they are not used in the final version of
Part SR-AA. Many of the other definitions were changed to clarify the meaning and to be
consistent with ANSI Z-136.1. The definitions for Class 1, 2, and 3a lasers are revised to also
include the current numbering system utilized by the International Electrotechnical Commission
as well as references to the applicable, accessible emission limits in ANSI Z136.1-2000, Safe
Use of Lasers.

Section AA.3 - Exemvtions
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Exemptions from Section AA.16 and AA.3 were combined into Section AA.3 for clarification.

Old Section AA4 - Additional Requirements - This was deleted as it was repetitive of language
in Part A, General Provisions.

Old Section AA5 - Violations - This was deleted as it was repetitive of language in Part A,
General Provisions.

Old Section AA6 - Impouinding - This was deleted as it was repetitive'of language in Part A,
General Provisions..

Old Section AA7 - Inspections - This was deleted as it was repetitive of language in Part A,
General Provisions.

Old Section AA8 - Tests - This was deleted as it was repetitive of language in Part A, General
Provisions.

Old Section AA9 - Administrative Review - This was deleted as it was repetitive of language in
Part A, General Provisions.

New Section AA.4 - (Old AA.10 - Reserved) - Prohibited Uses
Because of the potential for misuse and possible injury, prohibitions were added to Part AA.

Old Section AA.l 1- Communications - This was deleted as it was. repetitive of language in Part
A, Gieneral Provisions.

Old Section AA. 12 - Severability - This was deleted as it was repetitive of language in- Part A,
General Provisions. -

Old Section AA.13 - Puolose - This was combined with Purpose and Scope in Section AA.1 for
clarification.

Old Section AA.14 - Scoe --This was combined with Purpose and Scope in Section AA.1 for
clarification.

New Section AA.5 - Old Section AA.lS--General Registration Requirements- The title of this
section was revised to indicate general registration requirements that apply to all applicants for
registration of lasers. The requirement that a laser safety officer be designated on each
application and his/her qualifications be submitted to the agency was added to ensure that
qualified individuals serve in this capacity.

New Sections AA.6 - AA.12 - 'These sections contain specific requirements fbr. registration
applications for different uses of lasers including healing arts and veterinary facilities, industrial,
academic, and research and development facilities, demonstration for the purpose of sales,
providers of lasers, alignment, calibration, and repair of lasers, laser light shows, and laser
mobile services. Applicants for laser registration would be required to submit documentation or
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comply with items specific to the type of registration -in question in addition to the general
requirements.

New Section AA.13 - Requirements for Intense-Pulsed Light Device (Photothermolysis)
Facilities - This new section contains requirements for intense-pulsed light devices that are
commonly used for hair removal. Since not all states regulate these devices, the language was
added as bracketed optional language

NewrSection AA.14 - (Old Section AA.17) - Laser Safety Officer Oualifications - This section
was revised and language that was also referenced in the Training and Experience Appendix for
Radiation Safety Officers was deleted as it was repititous. The duties of the Laser Safety Officer
were moved to new Section AA.15..

(Old Section AA.- 18 - Acceptance of Laser Safety Officer) - When an application is submitted
for registration that includes the qualifications for laser safety officer, the agency makes a
decision on the application as a whole including the laser safety officer. This language is
unnecessary and was deleted.

(Old Section AA. 19 - Annual Report.) - A registrant is required to report changes throughout the
year as they occur as delineated in new Section AA.19. An annual report is unnecessary and this
section was deleted.

New AA.15 - Duties of Laser Safety Officer. - The requirements were moved from the old
Section AA.17 and were expanded to more accurately reflect the duties of this individual.

New AA.16 - Issuance of Laser Registration. - This section was added to delineate that a laser
registration will be issued if the applicant has met the requirements. It alsoallows the agency to
amend the registration as necessary when circumstances so dictate.

New Section AA. 17 - Expiration of Laser Registration. - This section provides a time frame for
expiration of the laser registration.

New Section AA.18 - Renewal of'Laser Registration. -. This'section contains requirements for
renewal of laser registrations.

NwStionAA.19.-RMrtof Chang. - This 'section'contains requirements for reporting any
changes to the application.

New Section AA.20 - Termination of Registration. - This section contains requirements for
terminating a laser registration.

(Old Section AA.24 - Purpose and Scope.) - This section was combined with Section AA.1,
Purpose and Scope.

New Section AA..26b.iv. - (Old Section AA.27(b)iv) - Warning Systems - This section was
revised to be more consistent with ANSI Z-136.1, Safe Use of Lasers.
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New Section AA.31 (Old Section AA.32) - Measurement and Instrumentation - This section has
been bracketed as optional language. ANSI Z-136.1, Safe Use of Lasers indicates that
measurements should be attempted only by personnel trained or experienced in laser technology
and radiometry. Routine survey measurements of lasers or laser systems are neither required nor
advisable when the laser classifications are known and the appropriate control measures
implemented. Generally this would apply to research and development facility registrants.

Tables I. Ia. lIa. IVa. Mb. Mc. V.VI. VII. and VIII have been deleted and reference made to
ANSI Z-136.1, Safe Use of Lasers and Title 21, Code of Federal Regulations (CFR), Part 1040.

Figures 3. 4. 5. 6. 7. 8. 9. 10. 11. and 12 have been deleted and reference made to ANSI Z-136.1,
Safe Use of Lasers and Title 21, Code of Federal Regulations (CFR), Part 1040.

Appendix AA. Medical Surveillance has been revised to be less prescriptive and to be more
consistent with language in ANSI Z1136.1, Safe Use of Lasers. It is shown as bracketed optional
language and renumbered to Appendix C.

Appendix AA. Guideslines for Laser Light Shows has been renumbered to Appendix A.

Appendix AA. Training has been renumbered to Appendix B.

Appendix AA. Measurements for Maximum Permissible Exposure has been deleted. See the
rationale in Section AA.3 1.
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