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August 4, 2004

Paul Lohaus

Nuclear Regulatory Commission
One White Flint North

11555 Rockville Pike

Rockville, MD 20852

Dear Mr. Lohaus:

Please find enclosed a draft copy of the latest suggested state regulation from the Conference
of Radiation Control Program Directors. Part AA — Registration and Radiation Safety
Requirements for Lasers is being presented for peer review. Currently, CRCPD members

and industry stakeholders are peer reviewing this Part. We request that NRC likewise review
the enclosed Parts relative to eventual Federal Concurrence.

The CRCPD requests that correspondence relative to Parts S be sent to: Catherine Fontaine,
Chairperson, SSR-AA Bureau of Radiation Control, Texas Department of Health, 1100 West
49" St, Austin, TX 78756-3189. cathy.fontaine@tdh.state.tx.us

Thank you for your attention to this important matter.

. Sincerel

BrG¢e Hirschler
SSKCR Publication Manager, CRCPD

d1s

Cc:  Ron Fraass, Executive Director, CRCPD
Patricia Gorman, Deputy Director
Edgar D. Bailey, Chairperson, CRCPD
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PART AA
Registfation and Radiation Safety Reduirements for Lasers
Sec. AA1 - Purpase and Scope. |

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 reglstratlon 1ssued by the agency in accordance
-with the reqmrements of this Part.

b. This Part establishes requirements for protection against laser radiation haiards, 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 diagnoosis, therapy, or treatment by a licensed
- - practitioner of the healing arts within the scope of practice of their professxonal license..
[These regulations do not apply to the manufacture of lasers.] .

d. Laser products certlﬁed by a manufacturer tobe comphant 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
ldser products that have been modified shall comply with these regulations or the Federal -
standard. , .

e Uncertlﬁed lasers shall meet the requlrements of these regulanons
f. If any conflict arises between the requirements of these regulatlons and the Federal laser
=~ * product performance standard with respect to the sae 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, nll'regisu'ants 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.

‘ Sec_AA.Z_Deﬁnmons. As used in these regulatlons

"Accessible emission level" means the magmtude 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.

AA1l
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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 opemng through which laser or collateral radlatlon can pass allowmg human
access to such radiation.

"Apcrture stop" means an onening 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 1M" 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 ed'tlon
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 excccding 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, IEC Class 2M products" means any laser product that pcrmlts 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 infrared:laser 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
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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
permtssrble exposure hmlts for collateral radiation are specrﬁed in Tltle 21, CFR, Part 1040.10.)

"Contmuous wave" (CW) means the output ofa laser that is operated ina contmuous rather than a
pulsed mode. For purposes of these rules, a laser operatmg w1th a contmuous output for a period >
0.25 seconds is regarded as 8 CW laser. '

. "Controlled area" means any area where the occupancy and actlvrty of those thhm is subject to
control and supervision for the purpose of protectlon from radratlon hazards

"Demonstration laser" means any laser manufactured, desrgned, mtended or used for purposes of
demonstratlon, entertamment, advertlsmgdlsplay, or artistic composition.

"Dltfuse reﬂectlon means the change of the spatlal dlstnbutlon of a beam of laser radratlon when it
‘is reflected in many directions by a surface orbya medmm r

“Electromc product" means

y (1) Any manufactured or assembled product whxch, when in operanon,

) Contams or acts as part of an electromc clrcurt and B

(i'i)‘ Emits, or in the absence of effective shreldmg or other controls would emit,
* ‘electronic product radlatton, or .

(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 t

"Electromc product radlatlon" means radistion that is emitted from an electronic product as the result
~ of the operation of an electromc circuit in such product, and mcludes : :

'. ~(l) -~ Any 1omzmg or nomomzmg electromagnetlc or partlculate radlatlon, or
2) Any somc, mfrasomc, or ultrasomc wave. l -
' "Embedded laser means‘an enclosed laser wrth an assxgned class number hlgher than the mherent
~ capability of the laser system in which it is incorporated; where the system's lower classification is

appropriate due to the engmeermg features lumtmg accessrble emission.

"Enclosed laser means a laser that is contamed wuhm a protectlve housmg 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 oeerated. 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 ef 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 bemg

"Integrated radiance" means radiant energy per unit area of a radiating surface per unit solld angle of
emission, expressed in joules per square centimeter per steradian (J cm? l) :

["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 manufacturmg
standards of the United States Food and Drug Administration (FDA)."]

"Irradiance" means the radiant power mcxdent on an element ofa surface d1v1ded by the area of that
element, expressed in watts per square centimeter (W cm’ )

"Joule” (J) means a unit of energy: 1 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
emlssxon Laser is an acronym for Light Amplification by Stunulated Emission of Radlatlon.

"Laser energy source” means any device intended for use in conjunctlon 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 requlrements )

"Laser protective device" means any devwe 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 havmg a diameter, a sohd angle of acceptance and oollunatmg optics as specified in AA.31.

"Laser safety ofﬁcer (LSO) means any mdrvrdual quahﬁed by training and expenence 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 radratron protectlon program for a partrcular

- facility or.a particular mobile laser.

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

"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 mtended performanoe of the product

"Maximum permrssrble exposure (MPE) means that level of laser radratmn to whrch 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 2136 1 ) : . v

: "Mobrle laser" means-a laser wluch is used at temporary ]Ob srtes
"Operatlon means performanoe of the laser or laser system over the fu]l range of its intended
functions (normal operatron) functlons It does not mclude mamtenance or service tasks as deﬁned
in these regulatlons C : c A

"Optical denqu" (OD) means a loganthmrc expressron of the optrcal attenuatlon aﬁ'orded by a’
material. : L

oD =.1¢gm- _(Incident power) -
‘ - (Transnutted power)

: “Person means any individual, corporatron, partnershlp, ﬁrm, assocrauon, trust, estate pubhc 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 agencres ] . _

"Practitioner of the healing arts (practitioner)” means for the purposes of thJS 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
practrce as determined by the appropnate heensmg agency

["Photothermolysrs :means -the non-invasive aesthetlc apphcahon 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 cm™ sr’ )

"Radiant energy" means energy emitted, transferred or received i in thc 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 in joules per square centimeter (J cm” )

"Radiant power" means power emitted, 1Iansferred, or received in the form of radiation, expressed in

watts W).

"Registrant" means any person who registers a mobile Iaser facility, or service orgamzatmn 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 of accessible laser or collateral
radiation is sampled by a measurement process. The magnitude of the samplmg mterval 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.

"Service” means the performance of those procedures or adjustraents 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 sec").

Sec. AA.3 - Exemptions. 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 ym) or near-infrared (0.7 to 1.4 pm) lasers or laser
C systems that emit in excess of the AEL of Class 3a but which:

i Cannot emrt an average radlant power in excess of_ SW>0.25s;and .
ii. - Cannot produce a radrant energy greater than 0 03 J per pulse
c. Mobxle lasers that are certlﬁed Class l Class 2, Class 2a, and Class 3a., and

d. .- ~Lasers that are in transit or in storage mcldent to transrt or sale prowded such lasers are
inoperable or not operated. SRS S .

a. An individual 'shall not be permitted to look drrectly 'mto a laser beam or at specular'
reflections of .a laser beam, or align a laser by eye while lookmg along the axis of a beam
when the mtensrty of the beams or reﬂectlons exoeed the MPE hmlts s

b A registrant shall not: permit any mdmdual to enter a laser-oontrolled area if the skin -
: ‘exposure would be in-excess of the MPE limits, unless the reglstrant prov1des and reqmres
the use of protectlve clothmg, gloves, and shields.

c. -'Laser.products ‘emitting spatlally scanned laser radlation shall not, as a result of scan failure

.. or any other failure, causing a change in angular velocrty or amplitude, permit human access

t6 laser radiation in excess of the accessrble ermssron limits appllcable to the class of the
product :

d.lt The Agency may prohlblt the use of lasers and IPL devices that pose srgmﬁcant threet or
endanger occupational or public health and safety ‘

Indrvrduals shall not be mtentlonally 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 prowsron specxﬁcally ‘prohibits intentional expousre for

B

the following purposes:
i - Exposure of an mdlvrdual for trammg, demonstrat:on, or other non-healmg arts
urposes, ; : _ o , LT _

ii.: Exposure of an individual for the purpose of healmg arts screemng, except as
specifically authonzed by the Agency; and

iii. Exposure of an mdmdual for the purpose of research, except as authonzed 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.

: A S - General Reistration Requi

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 reglstrant shall be treated as
provided by law. 4

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 Sectlon AA.14 and carry out the responmbllmes of Section
AA. 15

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[w1thm 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 practltloner user or vetermanan user from complymg with the requirements of
this section. :

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

In addition to the requlrements of AA 5, each apphcant for use of lasers in industrial, acadermc 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].

a. Each applicant'shall apply for and receive 5 certificate of laser registration before the
demonstration for purpose of selhng laser(s), including demonstration for the selhng of
surplus lasers. -

b. In addltlon to. the reqmrements of Séalon AA. 5, the apphcant shail submlt a statement
confirming that no demonsu'atlon will be perfonned on humans unless dxrected by a licensed
: ~.pract1t10ner of the hcalmg arts. :

sgcgeg;e:-].'.;ﬂ Providers of Lasers.

a . . Each apphcant shall apply for and receive a oertlﬁcate of laser reglstratxon before prov1d1ng

b. In addition to the reqmrements of AA.S, 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 bea physwal street addr&ss, not a post office box
number

Sgc AA 10 - Anp]imﬁnn_for_Alignmcm,_Ca]jhmﬁnn,_andloLRepaiL In addition to the

.- requirements of AA.5, each apphcant shall apply for and receive a certificate of laser reglstratlon for

alignment, calibration, and/or repair before providing ahgnment, cahbratlon, and/or repair of lasers.

Sec.AA.lL_;'_Applinaﬁim_fnd_ascﬂjghLShnm_Each applicant shall apply for and receive a
certificate of laser registration for laser light show before begmmng any show and shall meet the
reqmrements of Appendlx A. ‘

a. In addmon to the reqmrements of Sectlon AA.S each apphcant shall submit the following:
i. A vahd variance issued from the FDA for the laser intended to be used, w1th all

- applicable documents: requlred by the variance [to mclude operatmg and safety
procedures]; - .

- . | The licensee shaﬂ notlfy the Agmcy in wntmg at least seven days m advance of the
: 'proposed laser show, and shall mclude the followmg information:

(l) The locatlon, tlme, and date of the hght show,

) Skgtches 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 portxon of Appendlx A);

3 Scanmng beam pattems, scen veloclty, and frequency in océupied areas;

 AA9
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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.

Each appllcant shall apply for and receive a certlﬁcate of laser reglstratlon for moblle services
before beginning to provide mobile services.

a.

In addition to the requirements of AA.S, 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.

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.]

b.

d.

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).

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

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

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.

AA10



 DRAFT e SSRCR Volume I June 2004

e.  Inaddition to the requlrements of Section AA.S, each photothermolys1s facllxty shall submit
an application to the Agency within 30 days after beginning operation of the laser. An

- appheatlon for heahng arts facﬂmes shall be s1gned by a hcensed practltroner of the healing

Sec AA14 - Taser Safety Officer (1.S0O) Qualifications. The registrant shall designate a laser
.safety officer who is responsible for laser radxatlon protectron. LSO quahﬁcauons shall be submitted
to the Agency and shall include the following: - i

a. Trammg and expenence as outlmed in Appendrx B
b. Expenence in the use and farmhanty of the type of equlpment or services reglstered for; and

c.. Knowledge of potentxal laser radlatlon hazards and laser emergency situations,

: Specrﬁc dutles of the LSO shall include, but not be -

lnmted to the followmg

a. - Establishing and supervising a program of laser radranon safety for effective eomphance with
~ the applicable requirements of these regulations:, to ensure that users of lasers are trained in
g laser safety, as applrcable for the class and type of lasers used

h. | Provrdmg mstructlons eoncernmg hazards and safety pracnces to 1nd1v1duals who may be
exposed to laser radlatlon and to individuals who operate the lasers.

c. | Assummg control and having the authonty to. mstrtute corrective actions mcludmg shutdown
of operanons when necessary in emergency sltuanons or unsafe eondltxons,

d. Specrfymg whether any changes in control measures are requn-ed follow1ng

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

‘ii. . Whenever deh’berate modrﬁcatlons are: made tl:at .could change the laser class and
affect the output power or operatmg charactenstlcs

e. . Ensurmg mamtenanee and other practrces requrred for safe operatlon of the laser(s) are
performed and

f. Ensunng the proper use of protectlve eyewear and other safety measures.

a. . Upon determination that an appliwtion, meets the EquMents of the 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, addltlonal requirements and conditions with respect to the

- AA11-
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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;
. Require reports and the keeping of records for inspection by the Agency; and
fii. Prevent loss or theft of lasers subject to this section.

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 18 - R Lof Laser Registrati

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.

- .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 - Termination of Registration. 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. AA 21 - Validity of Registration. Registration accepted by the Agency as properly executed
shall remain valid until terminated or untﬂ dec]ared mvahd by the Agency.

Sm.lA.ZZ_R.eglsttannn_ShalLNnﬂmp];LAppmxaL 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.

Sec. AA23 - [Reciprocal] Out-of-State Laser Radiation 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 7-working 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 nantre duration, and scope of use; and
3) The exact location(s) where the laser radxatlon source is to be used.

ii. If, for a specific case, the [7 working-day] period would 1mpose an undue hardship on
the person, upon apphcauon to the Agency, permission to proceed sooner may be
granted.

b. The person referred to in Paragraph AA.23a shall
S i; .- -Comply wuh all apphcable regulatxons of the Agency;

ii. Supply the Agency with such other mformatlon as the Agency may reasonably
. requeet and

fii. Not operate W1thxn the State ona temporaxy ba51s in excess of 180 calendar days per
year - . _

a. No individual shall Vbe exposed to levels of laser er collateral radiation higher than are in the
g - most recent edition of American National Standard for Safe Use of Lasers, ANSI Z136.1 or

Title 21, CFR, Part 1040 respectlvely Itis good practlce to maintain exposure levels as far
below the MPE values as is pract:cable

b. - Inthose cases where no MPE is shown for pa.rtlcular wavelengths and pulse durations, all
exposure shall be prohibited. - ‘ ,

Sec AA 25 - Implementation of Protective Measures: Protectlve measures used to avoid laser or
collateral radiation shall be nnplemented by a laser safety ofﬁeer (LSO), or an md1v1dual de31gnated
by management. s

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

b. Engineering Controls.
i. - Protective Housing. Each laser product shall have a protective housing which
.. - . preveats'humadn 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 Z136.1 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
. AA13
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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).

ii. Safety Interlocks.

)
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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.

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.

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

- 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.

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

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 Windows.

)]

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.
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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. Wamng.&ystmns. Each Class 2,0r 3a, laser product shall mcorporate 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
.o Class 3b or Class 4 laser product shall incorporate an emission indicator which
o 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 appropnate actlon to avoxd exposure to the laser radiation.

V. :"I..aset_Commlled_Ama. 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.(1) through (3) for Class 3b
lasers and the requirements of Subdivisions AA.26b.v.(1) through (7) for Class 4
lasers _

(1) Thearea shall be the responsibilityv of the laser safety officer.
"~ (2) - - Thearea. shall be posted as reqmred by Sectlon AA29,

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 iadoor controlled areas, latches, interlocks, or other appropriate
o 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 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 dewce
(panic button) shall be avmlable for deactlvatmg the laser.

XS] For Class 4 mdoor controlled areas, dunng 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'the point of entry and if the necessary protective dewces are being worn by
- the entermg personnel.

(6) - For Class 4 indoor oontrolle:l areas, optxcal 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
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ocular 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 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)  Inthe 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. Administrative and Procednral Controls.

ii.

ik

iv.

vii.

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

Output Emission Limitations. The minimum laser radiant energy or laser power level
required for the application shall be used.

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

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

Alignment Procednres. Alignment of laser optical systems (e.g., mirrors, lenses, and
beam deflectors) shall be performed inh 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, Part1040.

Eye Protection. Protective eyewear, as specified by the laser safety officer, shall be
wormn 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.

Service Procedures. 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 necessary.
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~ and instructions provided by the laser safety officer.

or - Greater than 710 Nanometers.  The beam from a Class 3b and Class 4 laser
, shall be termmated in fire-resistant material where necessary. Periodic mspectlon of
absorbent material shall be made since many materials degrade with use.”

blasm'_QpncaLElher_'[mnsmtsmnn_S;zstmn. e

i ., Laser transmlssmn systems whlch employ optlcal cables shall be considered enclosed
R systems w1th the optlcal cable formmg part of the protecuve housing.

S | PR Dlseonnectlon of 2 connector resultmg in access to laser radlatlon in excess of the
. -. applicable MPE limits in the most recent edition American National Standard for
Safe Use of Lasers ANSI Z136.1, 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 appropnate label or tag as speclﬁed in Subdmsmn
e .':%"AA29CIX » . :

1 S Protecnve eyewear dev1ees sha.ll meet the followmg requlrements
(1) Prowde a comfortahle and appropnate fit all around the area of the eye

(2) © Bein proper condition to ensure the optical filter(s) and holder provide the
' required optical density or greater at the desired wavelengths, and retain all
. protectlve propertles dunng its use. -

S €)) " The required optleal den51ty shall be determmed based on the type of potential
- exposure reqmnng protectlon e »
‘ 4 o Have the optlcal den51ty or densmes and assocxated wavelength(s)
: permanently labcled on the filters or otherwxse permanently identified.

~ii, At mtervals not to exceed 6 months each reglstrant shall examme protectwe eyewear
“devices to ensure the reliability of the protective filters and integrity of the protective
* filter frames. Eyewear with the mtegnty,eompromlsed or that is not serviceable as
mtended should be dlscarded : - :

b. Skm_hotecnnn. When there is a pos51b111ty 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 whzch appear "dull" vzsually can act as specular reflectors of mfmred radzatwn
AA17
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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 Personal Protective 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 Maintenance of Lasers. 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. Modification of T 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.

S AA 29 - Canfion Si Lahel | Posti
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. Instrmctions.

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, Part1040.

ii. 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

*/ 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, Part1040.

c. Laheling and Posting. Y Labeling laser products and posting laser facilities.

i - The controlled area shall be consptcuously posted with an appropnate sign or signs as
speclﬁed in Figures 1 and 2.

-. “fi; . Class1 faclhtles need not be posted Uncertified Class 1 lasers shall have a label
including the followmg wordmg "CLASS 1 LASER";

iii.  Class2 laser faclhtles need not be posted. Class 2 lasers which do not exceed -
o accessible emission limits of Class 1 for any emission duration less than or equal to 1
- x 10° seconds shall have a label with the following wording: "Class 2 Laser (or Laser
Product) Avoid Long Term Vlewmg of Dlrect Laser Radiation"; .

iv.  Class 2 laser facilities need not be posted Class 2 lasers other than those speclﬁed in
‘Subdivision AA.29c.iii. shall have a label with the warning logotype A specified in
Figure 1 and including the ,following Wording: .
(Posmon 1on the logotype)
"LASER RADIATION DO NOT STARE lNTO BEAM"
(POSlthD 3 on the logotype)
"CLASS 2 LASER (OR LASER PRODUCT)“
v (1) 'Each laser or faclhty class1ﬁed 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 107 watts per square centimeter, and with a radiant power less than or equal
" 105.0x 10° watts, shall have.a label and be posted with sign(s) with the
- . warning specified i in Figure 1 and mcludmg the followmg wording:
(Posltlon 1 on the logotype) |

"LASER RADIATION DO NOT STARE lNTO BEAM OR VIEW DIRECTLY
- WITH OPTICAL lNSTRUMENTS"

(Posxtlon 3 on the logotype)

" WCLASS 3a LASER (OR LASER PRODUCT)" |

3/ With respect to laser products only, the labelmg requzrements found in 21 CFR Part 1040 may be used in lieu of
Paragraph AA.29¢.
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vii.

viii.

iX.

(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 1 on the logotype)
“LASER RADIATION — AVOID DIRECT EXPOSURE TO BEAM”
(Position 3 on the logotype)
“CLASS 3b LASER (OR LASER PRODUCT)”

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)"
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 thrcugh such apertursz is laser radiation.

Q) "AVOID EXPOSURE - Haiardous électromagnetic radiation is emitted from
this aperture,” if the radiation emitted thrcugh 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.

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

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:

AA20
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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."

For laser radlatlon in excess of the accessible emission limits of Class lor

* 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."

For laser radiation in excess of tlie accessible emission limits of Class 3, the
wording: "DANGER - Laser radiation when open. AVOID EYE OR SKIN

: EXPOSURE TO DIRECT OR SCATTERED RADIATION "

For collateral radlatxon in excess of the emission limits of Tntle 21, CFR, Part
1040 ' N

‘(a) ~ If the limits in Title 21, CFR, Part 1040 are exceeded, the wording:

"'CAUTION - Hazardous Eléctromagnetic Radiation when open”; and

(b)  Ifthe limits in Titlé 21, CFR, Part 1040 are exceeded, the wordmg

"CAUTION Hazardous X-Ray

For protectlve housmg or enclosures which prov1de a defeatable interlock, the

.. words "and interlock defeated" shall be included in the labels specified in
: Subdlwsmns AA. 29c ix. (l), (2), (3), and “).

o

The word "Inv1s1ble" shall unmedlately precede the word radlatlon on labels

- and signs required by AA.29¢. for wavelengths of laser and collateral radiation

that are outside of the range of 400 to 710 nanometers.

: The words "V1s1ble and Inv1s1ble" sha]l mmedxately precede the word

"radiation” on labels and signs required by AA.29c¢. for wavelengths of laser
and collateral radiation that are both w1th1n and outside the range of 400 to

' 710nanometers a

All labels placed on lasers or signs poSted to laeer facilities sﬁall be pesiﬁoned 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 Zl36 1 and the collateral radlauon limits in Title 21,

- CFR, Part 1040

Labels and 51gns requlred by AA.29c. shall be clearly v1sib1e, legible, and

permanently attached to the laser or facility.
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— Sec. AA30 - Surveys. 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. . L

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.

- ion. 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,

il 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.

AA24
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c. Access:ble emission levels for class1ﬁcatlon of laser and collateral radlatlon shall be based
upon the followmg measurements

i. ~ The radlant power (W) or radlant energy (J) detectable through a circular aperture
" - stop having a diameter of 7 millimeters, exeegt for scanned laser radiation, and within

a circular solid angle of aceeptance of l X 10 steradxan with colhmatmg optics of 5
diopters or less.: -

ii. The irradiance (W cm™) or radiant exposure (J.cm™) equivalent to the radiant power
i ‘(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 steradian w1th collimating optlcs of 5 dlopters or less, divided by the area of the
~ aperture stop (cm ).

ili. = The radiance (W em? sr') or integrated radiance (J cm™ sr) 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°
 steradian with collimating optics of 5 dmpters or less, d1v1ded by that solid angle (sr)
and by the area of the aperture stop (cm ) .

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 radlatlon, with an
angular speed of up to 5 radians: per second.

d. - - Measurements for maximum perrms51b1e exposure shall be measured as speclﬁed in the most
recent edmon Amencan Natlonal Standard for Safe Use of Lasers, ANSI Z136.1.}.

Snc._AA.32_Medmal.SnnLelllance. The Agency may requlre the reglstrant 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.

a. Immedxate_Nnhﬁcatmn. Each reglstrant bshall’nottfy- the Agency 1mmedlate1y by telephone,
- fax or email of any incident involving any source of laser or collateral radiation possessed by
- the reglstrant 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, AN SI Zl36 1,0r
: eollateral radlatlon limits in Title 21, CFR, Part1040.; or

. An exposure to an individual that mvolves the parttal or total loss of S1ght 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.

Twenty-four Hour 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, Part1040.; or

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

Sec. AA.34 - Reports of Overexposures and Excessive Levels,

-

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, Part1040.,

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

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.

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. 'I}le report shall be prepared so that this information is stated in a separate part of
the report.

Sec. AA 35 - Notifications and Reports to Individuals. 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.

Sec. AA36 - Records,

a.

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

*/ This paragraph is suggested for 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.28a.i. and AA.30.
ii. The results of all instrument calibrations under»AA.Bl.

fii. Thé results‘of meaical surveillance pcrformed under AA.32.

iv. - .The reports of mcldents as descn’bed under AA3S. .

b. . The reglstrant shall maintain such reoords requn'ed by tlus Section until the Agency '
- ... -authorizes dxsposmon

AA27
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Part AA

APPENDIX A

REQUIREMENTS FOR L. ASER TIGHT SHOWS

1. 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
1 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 1 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. Any 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 Rot exceed the limits of Class 2 at any pomt 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

whrch obstruct access by the audxence or general pubhc to such levels.

Exceptlon 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 atany
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.

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.

. .~ The maximum laser output power shall be hrmted to a level requrred to obtain the intended
o =~effect. -

: 'l'he laser system, mcludmg prOJector shall be ngldly mounted to prevent unintended

movement or accidental misalignment.

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.

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 scanmng-beam power mterlock, shall be functlonally tested and recorded
before each light show.:..

. The laser system shall be secured agamst unauthonzed operatlon

The following precautlons shall be taken durmg a11 gmnent procedures

(a) . Alignment shall be performed by a competient and qualified individual and with the
S laser radlahon emission reduced to lowest practlcable level. -

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

(o) Protectlve eyewear shall be worn where necessary to prevent hazardous exposure.

In addition to the requirements of AA1L, before the laser light show is perrmtted 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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LASER LIGHT SHOWS

Application of Safety Criteria

OPERATOR IN CONTROL
(Rising Floor Level)

OPERATOR IN CONTROL
(Side View)

I L
Less Than

=

- AA32

DRAFT



DRAFT

LASER LIGHT SHOWS

Application of Safety Criteria
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AA33

SSRCR Volume II June 2004



SSRCR Volume Il June 2004
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) :

ke | e

7 g Class3ord § Class 3or4
‘ tes 12554 (Lessthan3 N (Morethan3
Laser Projector i~ FRRE3 Meters High) N Meters High)

Met .
& I . Class |




DRAFT SSRCR Volume Il June 2004

Agency Form AA

[ABELICAIION.EOR.REGISIRAILON.QEIASER.EACIIDX,
MOBILE .ASER, OR SERVICE ORGANIZATION

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 régistratidn: 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 um)
Near IR (> 0.71 - 1.4 pum)
FarIR (> 1.4 ym)

6. Name of Laser Safety Officer:

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

8. Authorized Agent of'Appli'c:ént: . —
- (Print Nagle) (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
AA35
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8.

9.

-

(For exemptions to registration requirement see AA.3.)

PLEASE PRINT OR TYPE ALL INFORMATION

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

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

Self-explanatory.
Self-explanatory.

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" ih 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. —

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

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.

Self-explanatory.

Self-explanatory.

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

=
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- Part AA

1. General

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

. I‘.“ i T

T0p1cs for mclus:on ina laser safety tralmng program should mclude all or part of the
followmg, as appropnate, for the class of lasers in use:

- a. Descnptlon of Lasers :
' i. . Definitions. .- ..
ii.  Lasing fundamentals . . -
ii. Lasing medium and types of lasers sohd, liquid, and gas
iv, Pumping methods
- Optical cavities - .

b. Characteristics of Laser Lxght
~° = 1. . Directionality - Sy
ii. - Single color (monochromatlcrty)
iii. Coherence
iv. Intensity
v. Divergency _
vi.  Relations of specular and diffuse reflections

S Blologleal Effects of Laser nght Y
i Damage mechamsms thermal and non-thermal eﬁ'ects from pulsed and CW
" lasers
i, Eye hazard
iii. Skin hazard
iv.  Criteria for setting Maximum Permissible Exposure (MPE) levels for eye and

skin
d. Associated Hazard»
1i. Electrical hazards
ii. Explosion hazards

ii. Chemical hazards
. AA37
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iv. Fire, ionizing radiation, cryogenic hazards, and others, as applicable

e. Laser Safety
i Laser classifications
il. 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
il. Basic radiometric units, measurement devices and measurement techniques
ii. Laser hazard evaluations and range equations
Table 1
Suggest Training for LSO’s and Employees
HIGHEST CILASS ILASER
Training Vehicles i 2 3a 3b 4
Manufacturer's Guides M M M M M
& Operating Manuals
Safety Guide Literaturel/ N/R NR R M M
Review of Applicable Standards N/R NR R M M
(ANSI, Federal, State, etc.)
Laser Safety Orientation NR NR R M M
Course2/

N/R - Not Reguired, R - Recommended, M - Mandatory

L/ Such as: American National Standard for the Safe Use of Lasers, ANSI Z136.1; Laser Institute of America Laser
WWMWWMM or
any other similar literature the Agency considers adequate.

2/ Because of the greater potential hazards from 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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" PartAA
APPENDIX € -
. [ - ’-'.. ‘

1_-_ Purpose of Medical Surveillance.” 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, blologlcal momtormg of exposure toa speclﬁc agent, and early detection of biologic damage
or effect. S .

Physical fitness assessments are used to determine whether an employee would be at increased or
unusual risk in aparticular 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, lomzmg radlatlon, etc are outside the scope of this Appendix.

Direct biological momtormg of laser radlatlon is 1mpossible, and praetlcal mdlrect momtonng
through the use of personal dosimeters is not available.

Early detection of biologic change or damege 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 laser 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
safety records with laser devwes does not prov1de Suppbrt to tlns argument

.2.1 Rannnale_fo:_Exammamns.

2.1_1 E:easmgnmemMedmalExammatlms. Except for exammatlon followmg suspected i mjury,
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 may be
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.

2.1.2 Periodic Medical Examinations. 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 of any 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 medlcal surveillance program

2.1.3 Termination Medical Examinations. The primary purpose of terrmnatlon 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.

221 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 empha51s 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 Following Snspected or Known Laser Injury. Any employee with a
suspected eye injury should be referred to an ophthalmologist. Persons with skin injuries should be
seen by a physician. _

AA.S_Refemnms.m

AAS. anedmann, A. I The Ophthalmic Screemng of Laser Workers, Ann.Qcmxp_H;zg, 21:277-279,
1978.

AA.5.2Hathaway, J.A., Stern, N., Soles, E.M., and Leighton, E., Ocular Medical Surveillance on
Microwave and Laser Workers, LQr.xmpMed, 19:683-688, 1977.

AA.5.3Hathaway, J.A., The Needs for Medical Surveillance of Laser and Microwave Workers,
o ClmenlﬂoneeptsmErgophlhalmlegy, Societas Ergophthalmologica Internationalis,
Stockholm, Sweden, 1978, pp. 139-160 :

AA. 5 4Wolbarscht, ML, and Landers, M. B Testlng visual capabilities for medical surveillance or
to ensure job fitness. I QOccup Med, 27: 897-901 , 1985.
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e Except as otherwise specifically exempted, these regulations apply to all persons who receive,
possess, acquire, transfer own, or use lasers wim:irtha;ermt or may emlt Iaser radlatlon

Nothmg in these regulahons shall be mterpreted as hmltmg the mtentxonal exposure of o
patlents to laser radlatlon for the purpose of diagnosis, ths ) me. C

b.d. ——Laser products certified by a manufacturer to be comphant w1th the Federal laser
product performance standard of Title. de of Fede;
applicable at the date of .manufacture shall be mamtamed in comphance w1th such

requirements. Certified laser products thatwhich have been modified shall comply with these
regulations or the Federal standard.

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

¢f. - Ifany 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.

Sec. AA.2 - Definitions. As used in these regulations:

"Accessible emission level” means the magnitude of emission from laser or collateral radiation of a

AA1
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-wavelength and emission duration to which human access is possible as measured under the
conditions speciﬁed in Section AA.32,L of these regu]ations.

"Accessible emlsswn lmut=(,A,EL; means the maxxmum aecees1ble emission level perrmtted w1thm a

_"Act" means [ctte State Radxatlon Control Actor appropnate State statute]

"Agency" means [clte appropnate State Agency responsxble for admnustratlon of the Act]

'"Aperture stop means an Opemng servmg to lumt the size and to define the shape of the area over
Wthh radiation is measured ‘ - .
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- tomtimitsof FableH

1 EEI : :“ C 3' *n casc Ef fa:lhtl:s p 0SS CSS"IB ToTC thm! one lasc‘ Ciass, thc aSSIBTICd faﬂht?
classificationshattbedetermined-by the most-hazardousclassof fasercontained-therein:

"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 10Fable-V.)

"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)  Anymanufactured 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) Anymanufactured or assembled article whictrthat 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.

- -

"Electronic product radiation" means radiation whichrthat 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.
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"Energy” means the capacity for doing work. Energy content is eemmonly 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 appropnate, a spemﬁed out-of-doors locatlon may be deslgnated asa
facility. . : , i

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

"Incident” means an event or occurrence Lhaiw’rneh results in a real or suspected aecldental exposure
to laser radiation thatwhich caused or is likely to cause biological damage..

"Individual" means any human being,

N
"Integrated radiance" means radlant energy per unit area of a radlatmg surface per unit sohd angle of
emission, expressed in joules per square centimeter per steradian (J cm? sr h.

"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 )

"Joule" (J) means a unit of energy: 1 Joule = 1 watt second. .
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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 ParagraphrAA.27a26a. 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.3231.

"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 protectlon program for a particular
facility or a particular mobilelaser.

"Maximum permissible exposure” (MPE) means that level of laser orcottateral-radiation to which
persons may be exposed without hazardous effect or adverse blologxcal changes in the eye or skm

does not mc]ude mamtenance or service tasks as defined in these regulations.

AA6



DRAFT SSRCR Volume I Fanuary+99+June 2004

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

OD=log, [ (ilncident power)
t(tTransmitted power).1

"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
subd1v151on or Agency thereof and any legal successor, representauve agent, or Agency of the

human access to laser mtdv‘orcollateral

radlatlon in excess of the prescribed accessible emission limit. —

and trallmg edges of a pulse
P - means-t faratiomnd - dentical-po; erccessivepalses.

"Radiance” means time-averaged radiant power per unit area of a radlatmg surface per unit solid angle
of emission, expressed in watts per square centimeter per steradian (W cm? sr).

"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 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 assoclated with the protective housing of a laser product, system or
facility which prevents human access to laser and/or collateral radlatlon in excess of the prescribed
\_ 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 magmtude of the samplmg interval in units of
seconds is represented by the symbol (t) ' .

"Secured enclosure means an enclosure to whlch casual access is unpeded by appropnate means,
such as a door secured by ama : k o

Serv1ce does not include
operation or maintenance as defined in these regulations. :

"Specular reﬂectlons means mlrror-hke reﬂecuons :
"These regulatlons mean all Parts of [clte appropriate rules or regulatlons]

"Watt" (W) means the unit of power or radlant flux; 1 watt=1 Joule per second (J sec’).
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C Mobile lasers that are certified Class 1_Class 2_Class 2a_and Class 33 and
bd.. asers that are in transit or in storage incident to transit or sale ;Fheseregulationsdonotappty.
totasers-instorageduringshipmrent-orsate; provided such lasers are inoperable or not

operated.
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a. All facilities using fixed lasers;or mobile lasers, and persons servicing lasers or laser systems
except as exempted in Section AA.316, shall beregistered 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 mn.tamset-forth all apphcable
information included.in catted-for-by-Agency form “AA®.*

shall furmsh the Agency w1th such other 1nformat10n as the Agency may reasonably request.

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

AA1
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SeLAA.ZJ_JLahdu;mf_Reglstrahnn. Registration accepted by the Agency as properly executed
shall remain valid until terminated or until declared invalid by the Agency

SmAA.ZZ;Regmtrahnn.ShalLNnﬂmp&Appme 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.

ii.

Whenever any source of lascf fadiation .is to be Brcught into the Statc, for any
temporary use, the person proposing to bring suchthe source of laser radiation into the
State shall give written notice to the Agency [at least 7 working days] before suchthe
source of laser radxatxon is to be used in the State The notice shall include;

1) The type of laser radlatlon source,

(2)  The nature, duration, and scope of usc; and :

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

If, for a specific case, the [7 working-day] pericd would impose an undue hardship on
the person, upon application to the Agency, perrmsston 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 apphcable regulatlons of the Agency; ‘

-, Supply the Agency w1th such other mformahon as the Agency may reasonably request;
and '

~ iii. -~ Not operate within the State on a temporary basis in excess of 1 80 calendar days per

R : . Vb Ve 3 Itlsgood
_ prachce to mamtam exposure levels as far below the MPE values asis practlcable

b. In those cases where no'MPE is: shown for parhcu]ar wavelengths and pulse durations, all
- exposure shall be prohxbxted. ' 4 ) N ,

Sec_AA_"’_i%ﬁ__lmp]emenmhnn_oLEmtechMeMeamm Protective nieasufes used to avoid laser or
~ collateral radiation shall be implemented by a laser safety officer (LSO), orinthecaseofthoscasers
not-rcg:stcrcd; an md1v1dual des1gnated by management o

a. Applicahility. 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 spemfy altemate requxrements to obtam eqmvalent laser safety
protection. ' .

b Engmeenng_(lontmls.!

~ i, . Protective Hovising. - Each laser product.shall ha{!e a protective housing which prevents
g human access dunng operatlon to laser and collateral radlatlon that exceeds the lumts

TAATR
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and-B-ofFablte-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 1tand-ParagraphsA-and \_/

iii.

'_l. ecessary these levels shall not

exceed the lumts of the lowest laser class necessary to perform the intended
function(s). .

Safety Interlocks.

a

)

€))

@

6y

©)

A safety interlock, which shall ensure thatradiation 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 radlatxon above MPE
limits, . _ o .

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 housmg except where a
laser controlled area as speclﬁed in Subparagraph AA 267b.v. is estabhshed

For pulsed lasers, mterlocks shall be des1gned SO as to prevent ﬁrmg of the
laser, e. g by dumpmg the stored energy mto a dummy load. /

For Class tHb-3b.and Class1¥4 Q!Leontmuoaswa:ve-('ew)-lasers, the
interlocks shall turn off the power supply or 1nterrupt the beam, e.g., by means
of shutters . S

An mterlock shall not allow automatic access1b1hty of lase;radlatlon emission
above MPE lmuts when the interlock is closed

Iffallure of a smgle 1nterlock would allow

(a) - 'human access to levels of laser radlatlon in excess of the radiant power

accessible emission limit of Class Ha-1a laser radiation, or

(b)  lasér radiation in excess of the accessible emission limits of Class 12
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 portlon of the protective housing upon

' such failure shall be provided. :

Viewine Ontics and Wind

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 eollateral radlatron transmltted through the port to less

QEB&aﬁJMQ:md—'Fableﬂmnsunder any condmons of operatlon 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 admrmstratlve procedures and the use of controls

' such as mterlocks or ﬁlters

ang_Systems. Each Class m.m{l-ﬁ—orw laser product shatt-shall
. -2 rissio tor that provides.a visuat-visible or aurataudible
mdxcatlon dunng thc-ermsswn of accessible laser radlatron in excess of the limits for

V. Laser Controlled Area. With e Class 3hlffb, except those whichrthat allow access only
to less than 5 mW visible peak power, or Class 41V laser, a laser controlled area shall
be estabhshed when exposure to the laser radlatxon in excess of the MPE mshmst

controlled area shall meet the requlrernents of Subd1v1s1ons AA 267b.v.(1) through (3)
for Class 3HHb lasers and the requlrements of Subdmsrons AA 267b.v.(1) through (7)
- for Class éﬁ‘ lasers: '

1,

” (l) | The area shall be the respons1b1hty of the laser safety ofﬁcer
(2) The area shall be posted as requxred by Sectlon AA.2036.

(3)  Access to the laser controlled area Shell be only by permission of the laser

- AA20
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safety officer or a trained designated representative

For Class .AJ’V‘ mdoor controlled areas, latches, mterlocks or other appropriate \_/

used to prevent unexpected entry mto 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
(panlc button) shall be available for deactivatmg the laser.

_ For Class 4V mdoor controlled areas, durmg tests reqmnng oontmuous

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

~ the point of entry and if the necessary protective devxcee are being worn by the
» entenng personrel :

For Class AN indoor oontrolled’ 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 radratlon to levels ator below appropnate ocular MPEJ;.mus

Tablr‘v’-inmts- When the laser beam must exxt the mdoor 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
appropnate MPEandnnllateml;aﬁahm—md—ﬁbﬁhmits

In the case of the removal of panels or protective covers and/or overndmg of
interlocks becomes necessary, such as for servrce testmg, or mamtenance, and
accessﬂ)le laser radiation exceeds MP

temporary laser controlled area shall be estabhshed. The laser safety officer or
a designated representative shall ensure that the necessary laser safety

requirements for all potentially exposed individuals shall be established.
A drministeati 1 Progedural Control

General. Unless otherwise specified, administrative and pmcedural controls shall
ply only to Class 3Hib and Class 4F¥ lasers

Dnt]nn_Emrssmn_Inmrtannns. The minimum lascr radlant 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.

iv.

© . to laser radlatlon above MP

Educahnn_and_’l:ramng. The degree and level of education and training on laser safety
concepts and procedures shall be in accordance with Appendxx DL, Table | of these
regulatlons

Class b and Class 41V lasers shall be operated and

- ‘mamtamed only by qualrﬁed personnel

Ahgnment of laser Optxcal systems (e g., mirrors, lenses, and
beam deflectors) shall be perfonned in such manner that assures that no one 1s exposed

E;Le_Emtecnon. Protectlve eyewear, as Spe(:lﬁed by the laser safety officer, shall be

worn by all individuals with access to Class 4FV levels of laser radiation. Protective

" eyewear, when specified by the laser safety officer, shall be worn by all individuals
o -w1th access to Class I-Hlb levels of laser radxatlon

o Senar.e_Emcednres. All service procedures shall be performed by quallﬁed personnel

who, when appropriate, are trained in laser radiation protection. The service personnel

~ : shall comply with applicable information supphed by the manufacturers and
-instructions prowded by the laser safety ofﬁcer :

laser shall be terrmnated in ﬁre-resxstant matenal where necessary. Penodlc mspecuon of
' absorbent matenal shall be made since many matenals degrade withuse.”

i

N

ii.

Laser transmission systems whlch employ optlcal cables sha.ll be considered enclosed

- Systems wuh the optlcal cable fonmng pa.tt of the protectlve housmg

Disconnection of a connector resultmg in accessio lase:,radlatlon in excess of the .

-applicable MPE limits i tiona
AR vlegﬂ.amAMSJll&J:oﬁablc‘Hmrts-shall take place ina controlled area.

The use of a tool shall be required for the dlseonnectlon of a connector for service and
maintenance purposes when the connector is not within a secured enclosure. All
connectots shall bear the appropriate label or- tag as=spec1ﬁed in Subdivision
AA.30c29c.i(8ix.):

* Many metal surfaces which appear "dull" visually can act as specular reﬂectors of infrared radiation. = -

AA22
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-/
i. Protective eyewear devices shall meet the following requirements:

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

(2) Bein pfoper 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.

A3)  The required optlcal density shall be determmed based on the type of potential
exposure requiring protectlon.

(4) Have the optlcal dens1ty or densmes and assoclated 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 rehablhty of the protectnve ﬁlters and mtegnty of the protectlve
filter frames. Eyewear v 7
Mnm@mmmmmmﬁmm
acceptability.

b. ‘ Skm_Emtectmn. When there is a pos51b1hty of exposure to laser radlauon whlth-tha.t.exceeds
the MPE limits for skin as specified in.the

msmmmmmm _ thereglstrant shall reqmre theappropnate
use of protective gloves, clothing, and shields. .

c. Other Personal Protective 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 Maintenance of Lasers. Followmg any service and-m;mamtenance of lasers
= - whichthat may affect the output power or operating characteristics, the laser safety officer
shall specify whether any changes in control measures are required.

e. Modification of T aser, Whene\}er deliberate.modiﬁea.tion's are made whieh}cou-ld cha.nge 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.

*/ This need is particularly important in the ultraviolet region.

AA23



\~/

\—/

SSRCR Volume Il Fonuary+99+kune. 2004... . e DRAET

a. General,

i. Exoept as otherwme authonzed by the Agency, signs, symbols and labels prescribed
by tlns Sectlon shall use the design and colors speclﬁed in Flgures 1 and 2.

ii. In addltlon to the signs, symbols, and labels prescribed in this Sectlon, a registrant may
provide near such signs, symbols, and labels any additional information which may be
<. . appropriate in aiding individuals to mmnmze exposure to laser or collateral radiation
‘ w'lthm a faclhty ~

b. : l. s v L

i: ﬁ - I ]i l i 11 1 B . ] l - 1 » - .
it. Operating personnel of each laser shall be pfowded with adequate written instructions

. for safeuse, including clear wamnings and precautions to avoid possible exposure to
' laser and collateral radiation in'excess of the MPB l.l.nms;mh:;mosim;enm;m

i .Servme personnel shallbeprowded with:

(l)_ Adequate training and mstructlons for service adjustments and procedures for
each laser or facility, including clear warnings or precautions to be taken to
- avoul poss1ble exposm'e to laser or collateral radiation.

@) - Servme 1nstruct10ns whlch sha]l contam a hstmg of controls and procedures
which-that can increase accessible emission levels of laser or collateral
* " radiation, and & clear description of the location of displaceable portions of the
- .o .. protective housing or enclosure whichrthat could allow access by personnel to
lase' and collateral radxat:on in excess of’ the WEJ,:m.u;g.uh;;mmtm

mcludmg the followmg wordmg . 'LASS i.L LASER" Elass-l-facrlrtlemeed-mt-be

1/ With respect to laser products only, the labelmg requm:ments found in 21 CFR Part 1040 may be used in lieu of
Paragraph AA.36c29c.

- AA24
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i mm&mmmmemmm 2H lasers which do not exceed

acoess1ble emission limits of Class 11 for any emission duration less than or equal to 1 \_/
x 10’ seconds shall have a label with the following wording: "Class fa-2 Laser (or

Laser Product) - Avoid Long Term Viewing of Direct Laser Radiation"; €lassHataser
Ecititi {rotbe y _

fitiv. Class 28 laser facilities need not be posted. Class 2H lasers other than those specified

in Subdivision AA.36c29c.iii.¢2) 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"
| (Posxtlon 3 onthe logotype)
"CLASS #2LASER (OR LASER PRODUCT)"
v4_—a(l)) Each laser or facility classified in Class HF3a 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 107 watts per 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) \__/
with the warmning 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"

(Posmon 3 on the logotype) -
"CLASS =32 LASER (OR LASER PRODUCT)"
(®2) Class Ht3hlasers or facilities other than those specified in Subdivision
AA36c29%c. ()@ (l) 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)
29 ASER RADIATION == AVOID DIRECT EXPOSURE TO BEAM®?

| (Position 3 on the logotype)

AA25
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e CLASS Hfb—3b=LASER (OR LASER PRODUC

(W : m.('S) Class T¥-4 lasers and fac11mes shall have afﬁxed a label and be posted with s1gn(s)
o wnth the wammg Speclﬁed in Flgure 2 and mcludmg the followmg wording:

(Posmon 1on the logotype)

' ”LASER RADIATION AVOID EYE OR SKIN EXPOSURE TO DIRECT

‘OR SCA‘ITERED RADIATION"
(Posmon 3 on the logotype)

"CLASS F¥-4 LASER (OR LASER PRODUCT)"

vii£6) Class H2, 3, or F*-d 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 eollateral radzatlon in excess ‘of the limits speclﬁed in ‘Fabics-}-cmdﬁhe:maa;m:

@

"AVO]D EXPOSURE - Laser radlatlon is emitted from this aperture,” if the

e radxatlon emltted through such aperture is laser radlauon

. (B2)
" - this apérture," if the radiation emitted through such aperture is collateral

o radlatlon.

- "AVOID EXPOSURE Hazardous electromagnetlc radlatlon is emitted from

"AVOID EXPOSURE Hazardous x-rayyare emltted from this aperture," if
the radlatlon emltted through such aperture is collateral x-ray rachatlon.

m.uﬁ") Each Class H2, i3, and ﬁ’-éJaser shall state, at position 2 on the reqmred warmng
logotype, the maximum output of laser radiation, the pulse duration when appropnate,
and the laser medium or ermtted wavelength(s)

- s

Each nomnterlocked or defeatably mterlocked portlon of the protective housing or

" enclosure which is desngned 16 be displaced or removed during normal operation,

- maintenance, or servicing, and which thereby would perxmt human access to laser or
collateral radlatlon, shall have labels as follows: - ‘

@)

(b2)

For laser radiation in excess of the accessible emission limits of Class F-Lbut
not in excess of the accessible emission limits of Class H2, the wording:

'WCAUTION - Laser radiation when open. DO NOT STARE INTO BEAM."

For laser radiation in excess of the accessible emission limits of Class I-lor
Class H-2.as applicable, but not in excess of the accessible emission limits of

T AA26
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x(9) (al)

»

xi.(16) All labels placed on lasers or signs posted to laser facilities shall be positioned so as to
make unnecessary, during readmg, human exposm‘e to laser or collateral radlauon in

(3)

(d4)

)

®2)

- For laser radiation in excess of the accessible emission limits of Class H13, the
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Class 113, the wording: "DANGER - Laser radiation when open, AVOID
DIRECT EXPOSURE TO BEAM."

</

wording: "DANGER - Laser radiation when open. AVOID EYE OR SKIN
EXPOSURE TO DIRECT OR SCATTERED RADIATION."

For collateral radiation in excess of the emissidnlimits of LﬂgZJ,LEEJ;a.:t
1040FableV. A

(ia) Ifthelimitsin pmgaph#oﬁabh-V-MgﬂanMare
exceeded, the wordmg "CAUTION - Hazardous Electromagneuc
Radiation when open"; and ' :

(ith) If the limits in Title 21 CFR PanJlﬁ(megmpirB-of-’Fabie*'-are
: exceeded, the wording: "CAUTION - Hazardous X-Ray-Rad-lahon

For protective housing or enclosures whxch pr0v1de a defeatable interlock, the
words "and interlock defeated” shall be included in the labels specified in
Subdivisions AA.36c29c.ix.(8)(al), (b2), (3c), and (d4).

The word "Invisible” shall immediately precede the word "radiation” on labels
and signs required by Paragraph-AA.30c29c. for wavelengths of laser and
collatera! radiation that are outside of the range of 400 to 7 10 nanometers

</
The words "Visible and Invisible" shall nnmedlately precede the word

"radiation" on labels and signs required by Paragraph-AA.36c29c. for
wavelengths of laser and collateral radiation that are both within and outside
the range: of 400 to 710 nanometers. . . -

z.u.ﬁ'l')l..abels and sxgns reqmred by Paragraph-AA 36c2&: shall be clearly vxs1ble, legible,
and permanently attached to the laser or fac1hty :

AA27
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Sec. AA 30293} - Surveys. Each registrant shall make or cause to be made such radiation protection
surveys as may be necessary to comply with this SectionAA3t. At intervals not to exceed 6 months,
\_/ surveys shall be performed which include but are not limited to: -

a.

A determination that all laser protectlve devices are labeled con'ectly and functlomng within
the design specifications and are properly chosen for lasers in use.

A determination that all wammg dev1ces are ﬁmctlomng wuhm the1r design speclﬁcatlons

A determination that the laser controlled area is properly controlled and posted with accurate
warmng s1gns in accordance with SectiomAA. 3022 .

A re-evaluation of potential hazards from surfaces whrch may be assocrated thh Class ﬂi—l

and Class ﬁ‘é:beam paths.

Addmona] surveys reqmred to evaluate the laser and collateral radlatlon hazamd mc1dent to the
use of lasers. :

W_Mmmemenmdlnsmnnmtahm Each detexmmatlon 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 cahbratlon, accuracy of calibration, wavelength -
range, and power/energy of cahbratlon shall be speclﬁed ona leglble clearly visible label attached to
the mstrument : :

— .

Measurement of accessible emxssmn(s) for class1ﬁcanon shall be made

i ulInder those Operatlonal conditions and procedures whxch maximize the access1ble
. emission levels mcludmg startup, stablhzed operaﬁon, and shutdown of the laser or
! facnhty, Tt T

i, wﬂlth all controls and ad_]ustments hsted in the operatmg and service instructions
- adjusted for the appropriate maximum accessible emission level of laser radiation
which is not expected to be detnmental to the functlonal mtegnty of the laser or
enclosure, o R L A

Tl aAt pomts in space to whrch ‘human accéssis pos51ble for a given laser conﬁguratlon,

- e.g,, if operavion may include removal of portfons of: the’ protectlve housing or
" enclosur= and defeat of safety interlocks, measurements shall be made at: pomts
: acccssrble in that laser connguratlon, ‘t v

iv. - wWith the measurmg mstmment detector %0 posmoned and so onented w1th respect to
the laser as to result in the maximum detectron of radlatlon by the mstrument, and

V. fEor a laser other than a laser system, with the laser coupled to that type of laser energy

source speclﬁed as compatible by the laser fabricator, and wlnch-tha::produces the
maximum emission of accessible laser radlahon from that laser.

T AA30
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b. Compliance with the requirements of the regulations shall be determined by measurements or
their equivalent which-that account for all errors and statistical uncertainties in the o/
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 (J) detectable through a circular aperture stop
having a diameter of 86-Zmillimeters, excegt 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.

il The irradiance (W cm'z) or radiant exposure (J cm'z) 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 steradian w1th collimating optics of 5-diopters or less, divided by the area of the
aperture stop (cm ). .

il. The radiance W cm? st ) or integrated radiance (J cm’? st ) equivalent to the radiant
power (W) or radiant energy (J) detectabie through a circular- aperture stop having a
diameter of 7 millimeters and within a circular solid angle of acceptance of 1 x 10’
steradian with collimating optics of 5 dlopters or less, divided by that solid angle (sr)
and by the area of the aperture stop (cm ). ' Y

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 appliceble under Subparagraphs-AA.32c3lc 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 maxlmum penmssnble exposure <hall be measured as specxﬁed in ﬁppend:x

Sec. AA.33-32 - Medical Surveillance. 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 whtclrthaLapply primarily to users of
Class 41V lasers.

Sec. AA 3433 - Notification of Incidents, I S
a. Immediate Notification,  Each registrant shall notify the Agency immediately by telephone,

fax_or email -ortelegraph of any incident involving any source of laser or collateral radiation
possessed by the registrant and whichrthat has or may have caused:
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i aAn exposure to an mdlwdual of greeter than 100 trmes the MPEJJmngum

ii. aAn exposure to an mdmdual wl'ncl'rthat:mmlves the partlal or total loss of srght in
elther eye, or

il aA,n exposure to an mdlvxdual wlneirtha;mvolves perforauon of the skin or other
E serious injury exclusive of eye injury; or. -

iv. aA loss of one workmg week or more of operation of any facrhty aﬁ'ected

~b. mmm;:ﬂmmunnﬁm Each reglstlant shall notify the Agency by telephone,fax or

~ email ortelegraptrwithin 24 hours of any incident involving any source of laser or collateral
radiation posseSsed by,the registrant and whrclrtha:nhas or may have caused:

i aAn exposure to an mdmdual of greater than 5 times the MPEJJ.mn.sg.nJhrbmnst

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

- a Each reg;strant shall make a report in wntmg w1th1n 30 days to the Agency of

i. . eEach exposure of an mdlvxdual to laser and collateral radiation in excess of the MPE

ii. any mcldent for which notlﬂcatlon is requlred by Sectron-AA 343;
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. Ahy report filed with the Agency pursuant to SectiomAA.3435 shal! 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

"AA32
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Sec. AA 36-35 - Notifications and Reports to Individuals. When a registrant is required pursuant to\__/
SectiomAA.35-34.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.

Sec AA37-36 - Records.

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 Subparagraph-AA.ﬂ%ZBa.ii; and Section
AA3130.

ii.  Theresults of all instrument calibrations under SectiomrAA.323L.
fii.  The results of medical surveillance performed under SectiomAA 3332,
iv. The reports of incidents as described under Scchon-AA%ﬁli

b. The registrant shall maintain such records required by this Section AA-37until the Agency

authorizes disposition.
-/
*L This paragraph is suggested for use by States which have the authority to maintain the names of individuals as
confidential information -
N
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Each laser facility and mobxle laser shall be reglstered in accordance with the provisions of
these regulations. : .

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 g1ven at several universities or sponsored
by technical organizations.} -

Laser radiation outside the spectrai range 400 to 710 nanometers shall be as low as
practicable but shall not, in any case, exceed the Class i-,Llumts under any poss1ble
conditions of operatton. L

Levels of laser and collateral radlatxon measured where the audience is normally located, and
laser and collateral radiation measured where the operators, performers, and employees are

located if the radiation i is mtended to be viewed by them, shall not exceed the limits of Class {
1 during operation. Ra W ed radiation shall includes
reflections from targets and scattermg materials, For example

-/
(a) Ifthe average laset power collectable with appropnate apertures is below 0.39

microwatts, then the lumts of Class I-,Lwﬂl not be exceeded

(b)  For pulsed radlatlon and scanmng radlatmn treated as pulsed radlatlon, if the energy
’ in a pulse or series of pulses is less than 0.2 microjoule collectable with appropriate
apertures, the limits of Class i:Lwill not be exceeded. :

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 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.

Scanning devices:shall incorporate a means to turn off the beamor 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 must have a reaction time fast enough
to preclude audience access to levels in excess of Class {1.

AASS
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7.

10.
11.

12.

13.

14,

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
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.

v’E‘xception: 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 of 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, appropnate
arrangements may be made for unattended operatlon

All laser light shows shall be provrded wrth akey operated on-oﬂ" 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 operatmg oondmons

~ The maximum laser output power shall be hmrted to a level reqmred to obtain the intended

effect.

The laser system, mcludmg pro;ector, shall be ng1dly mounted to prevent umntended
movement or accldental mrsahgnment : .

The laser operator(s) shall be s1tuated ina posmon such that performers audience, beam

path(s), and laser drsplay can be vrewed at all times dunng laser-operation.

Where laser output power must be hrmted to less than the maximum power avallable 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 scanmng-beam power mterlock shall be functlonally tested and recorded

N before each hght show

The laser system shall be secured agamst unauthonzed operatron

The followrng precautrons shall be taken dunng ahgnment procedures

(@ Ahgnment shall be performed by a competent and quahﬁed mdrvrdual and with the
: laser radlatron emission redueed to lowest practrcable level.

| ®) ” On]y persons requlred to perform ahgnment shall be in or near the beam path(s)

(¢)  Protective eyewear shall be wom where necessary to prevent hazardous exposure.

AAS6
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In addition to the requirements of AA.11, 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—_[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 pattems, 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 notlﬁcauon
provided to the Federal Aviation Adrmmstratxom}

AAS7
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Reglslratlon is required for all uncerhﬁed laser products and for certified Class Hio-3b (other than
- those exempted by SubparagrapirAA.3b.16ait:) and Class P-4 1aser products.

1. Applicant's Name: : Telephone No.:

Arldress

2. Locatxon of use (1f dlfferent from Number 1): 7
3. Type of reglsttatlon Laser Faclhty( ), Moblle Laser ( ), Service Orgamzauon ( )

4., Prior Laser Reglstratron Number, if ¢ any:

5. Sources of laser radlatron (Class be-3b=and Class ﬁ"éeonly)

. a ‘ . b : B
Numberofserrrees' |
‘ " o of Laser Radiation - Range of Average
Wavelength Range In Facility Mobile ~ Power or Energy
UV (< 0.4 um)
Visible (0.4-0.71 pm) -~ - oo v
NearIR(>0.71-14pm) .- . .-« " vz
EanC>14unﬁ -

6. Name of Laser Safety Ofﬁcer'

7. | Quahﬁcatlons of Laser Safety Ofﬁeer (Lse addltlonal sheet if required):

8 AumoﬁzedAgeﬁt_oprplicantaf" ML S—
T T print Naie) (Title)

i
.

9. Signatures:

' Laser Safety Officer Application Date

Authorized Agent

See associated instruction sheet before completing this application.}

. AAG2
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[Instruction Sheet for Regisi:ration of Sources of Laser Radiation
(For exemptions to registration requirement see SectiomrAA.163.) NG

PLEASE PRINT OR TYPE ALL INFORMATION

1 ) ] ] l ] ﬂ l F 1 - !: . . : 1

1. Applicant - The name, address, and telephone number of the person or faclhty in whose name
the registration is to be made. :
2. Location of Use - Addressor location where laser sources are operated, serviced, or’

manufactured. Iflasers 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 Hib-3h.and Class F¥-4
laser sources, for certified Class Hb-3b laser sources not exempted by Subdivision
AA 3bt6=1(2), and for certified Class Fv-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” in column b; do
not enter numbers. In column c enter data describing lasers anticipated to be manufactured
during twelve-month period beginning with reglsu'atxon date

6. Name of Laser Safety Officer - Name of person appointed by apphcant to serve as Laser
Safety Officer in compliance with Section AA.5e17

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.17-bl4.

8. Self-explanatory.
9. Self-explanatory.

Mail [TWQ] copies of your application for registration w1th [ZDMQ] coples of your laser safety
procedures to: [Name and address of Agency].]

AA63
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1. General

Training shall be provided in laser safety and laser health physics to all laser safety officers
(LSO's) responsible for Class Hib-3b.and Class ¥v-4 Lasers. Training of LSO's responsible for Class
11, Class H2, €lassHaand Class Hia-3a lasers should be provided as needed.. The degree and type of
training shall be apprOpnate 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. Lam.Safety_TtmmngIopms

Topxcs for mclusmn in a laser safety training program should mclude all or part of the
following, as appropriate, for the class of lasers inuse: -

B D&scnptlon of Lasers
i Definitions :
ii.  Lasing fundamentals
~ iii.  Lasing medium and types of lasers - solid, hqmd, and gas
.., iv.  .Pumping methods .
v.. Optical cavities .

b. “ Charactéristics of Laser nght \
i Directionality

ii. Single color (monochromaumty)
ili. = Coherence S -
iv.  Intensity

- v. - Divergency . )
vi. Relatlons of specular and defuse reﬂectxons

c. . Blologlcal Effects of Laser nght

i. Damage mechanisms: thermal and non-thermal eﬁ'ects from pulsed and cw
- CWlasers :
ii. Eye hazard

iii.  Skin hazard
iv. Criteria for setting Maximum Penmss1ble Exposure (MPE) levels for eye and
- skin

AA64
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d. Associated Hazard
i. Electrical hazards
ii. Explosion hazards </
ili. = Chemical hazards
iv. Fire, ionizing radiation, cryogenic hazards, and others, as applicable

e. Laser Safety

i Laser classifications
il 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 lumts for eye and skin under various condmons of laser
use
il Basic radiometric units, measurement dev1ces and measurement techniques

iii. = Laser hazard evaluations and range equations

Training Vehicles il Hta2 fHala Hib3h Fv—4 N
Manufacturer's Guides M M M M M
& Operating Manuals : -
Safety Guide Literaturel/ NR NR R M M
Review of Applicable Standards NR NR R M M
(ANSI, Federal, State, etc.)
Laser Safety Orientation : NR NR R M M
Course2/ " ' '

- -

N/R - Not Required, R - Recommended, M - Mandatory

§ 74 Such as: Amencan Natzonal Standard ﬁyr the Safe Use of Lasers, ANSI ZI36 1, Iasenlnmmte_qﬁAmmm.Lasa

any other smular Izterature the Agemy conszders adequate. ’
2/ Because of the greater potential hazards from Class H#b-3b.and H-4 Lasers, duration of course would be several
days. This training may be done by outside specialists if not available internally.

AAGBS
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2004 r
Rationale for Revisions

: Part AA
Regxstratmn and Radiation Safety Requirements for Lasers

!'ntrodoction.
_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.1 Purpose and
Scope mstead of delineating separate sections within Part AA

Because the American Natxonal Standards Instltute (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.1 - Purpose and Scope.

This section has been reformatted and revised to combme several sections in the part and to more
accurately describe the purpose and scope.

.S_egugn_A_AJ__D_e_fims_

The definitions of Contmuous wave, Embedded laser, Enclosed laser, Lumtmg 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, II, 111, 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 apphcable, aocesslble emission limits in ANSI Z136.1-2000, Safe

- UseofLasers. - .

Section AA.3 - Exem v tions
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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 repetltlve of language
in Part A, General Provmons o . Co .

Old Section AAS - Vlolatlons Tlus was deleted as 1t was repetltlve of language m Part A,
General Provisions.

Old Section AA6 - Immumdmg - This was deleted as xt was repetltlve ‘of language in Part A,
General Prov1s1ons a

Old Section AA7 - Inspections - This was deleted as it was repeﬁﬁ;/e-of.language in Part A,
General Prov1s10ns

Old Section AA8 Tests Thls was deleted as it was repetmve of language m Part A, General
Provisions.

Old Section AA9 - Administrative Rev1ew Tlns was deleted as 1t was repetmve of language in
Part A, General Provisions. BRI o

New Section A4 - (Old AA.10 - Reserved) - Prohibited Uses
Because of the potential for misuse and possxble mjury, prohibmons were added to Part AA

Old Section AA.11- Commumcattons This was deleted as it was repeutlve of language in Part
A, General Provisions.

Old Section AA.12 - Severablhg Thls was deleted as it was repétitive of language in Part A,
General Provisions. ,

Oid Sectlon AA.13 - Purpose - This-was combined with Purpose .and Soope in Section AA.l for
clarification.

Old Section AA.14 - Scope ~This was .combined. with Purpose and Scope in Qectnlon AA.1 for
clanﬁcatxon

' New Section AA.S - Old Section. AA.15: - 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: quahﬁca’oons be submitted 'to ‘the ageney was added to ensure that
qualified individuals serve in this capacity.

New Sections AA.6'< AA.12:- These sections contain specific requirements for. 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 spec:ﬁc to the type of registration ‘in question in addition to the _general
requlrements : v

New Sectlon AA 13 - Rgulrements for Intense-Pulsed ngl_lt Devnce (Ehotothetmolﬁls)
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

. New Section AA.14 - (Old Section AA.17) - Laser Safetv Officer Qualifications - Th1s section
was revised and language that was also referenced in the Training and Experience Appendix for
Radiation Safety Officers was deleted as it was repmtous The dutles of the Laser Safety Ofﬁcer

- were moved to new Section AA.15. .

(Old Section AA. 18 - Acceptance of LaSer Safety Officer) - When an a’pplication 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

L

(Old Sectlon AA 19 Annual Rgp_ort ) A reglstrant is requlred to report changes throughout the
year as they occur as dehneated in new Sectlon AA 19 An annual report is unnecessary and this
sectlon was deleted : T S S :

New AA 15 Duties of Laser Safm Ofﬁcer The requite;nents weremoved 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 also allows the agency to
amend the reglstratlon as necessary when circumstances so dlctate

T NewSectlon AA.17 - Expiration of Laser Registration. - This section provides a time frame for
expiration of the laser registration. v

New Section AA.18 - Renewal of Laser Reg;strat:on. --This section contains- reqmrements for
renewal of laser reglstratlons

New Section AA.19 - Report of Change - ThlS sectxon contams requlrements for reportmg any
‘ changestotheapphcatlon Sl e o . RTEEIE

X

. New Section AA 20 Termmatlon of Reg;stratlon - ~Tlus séction contams requlrements for
termmatmgalaser registration. T 4

(Old Section AA.24 - Pu_rgose and Scope) This sectio‘n was _combined with Section AAl,
.PurposeandScope SO S ' 4

New Sectlon AA.26b.iv. - (Old Sectlon AA 27(b)1v) Wammg System - Th1s sectlon was
revised to be more consistent with ANSI Z-136.1, Safe Use of Lasers. v .
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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, Ila, IIIa, IVa, IVb, IVc, V. VI, VII. and VIII have beex_l 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 Z-136.1, Safe Use of Lasers. Itis 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.31.
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