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TO:

FROM:

DATE:

RE:

CRCPD Board of Directors,
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March 8, 2005

Adoption of Revised Part AA (2005) into the SSRCR's

Please find enclosed Part AA - Registration and Radiation Safety Requirements for
Lasers as submitted to the CRCPD board by the SR-AA working group, chaired by Cathy
Fontaine. On draft displays full edit marks indicating what language has been added (double
underline) or deleted (strikeout) from the currently published Part AA. In addition, I have
included a draft free of edit marks for ease of reading, the 2005 Rationale for Part AA, the
SR-AA working group's response to peer review comments, and Terry Devine's report.

Part AA will be presented to the Board by Kathleen McAllister (SR committee chair) at the
Wednesday, May 18, 2005 conference call.

Should you have any questions or concerns regarding form or format of this package, please
feel free to contact me.

Cc: Thom Kerr, Executive Director, CRCPD
Pat Gorman, Administrative Officer, CRCPD
Kathleen McAllister (MA) Chair, SR Committee
Cathy Fontaine (TX), Chair, SR-AA
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PART AA

General Prov'isionsRegistration and Radiation Safet' icurccts for Lasers

Sec. AA. 1 - Purpose and Scope.

a. This Part establishes requirements for the registration of iierese ilities (institutionss)ho
-~~~~~~~~~~~ a eevlossaqir.taseo ~s nd Jgass 4lasers inthebhealinLatseive. possess. ac-uir-CAra -DjoiieCls -C ana

-eterinaiyaedicine, industry, ac d -c. research anddey lonmeninstitutions, andQf
persons who are in the business of providing laseservices.' No pers shall use lasers or
por laser erces authorized inia certificate oaioser registration issued by the
Agency in acmrda ce with the requirements of this Part.

-.This Part establishies requirements forpnrotectiona ainst laser radiationbhazards. laserbhazard
trolJ methods ini requrementsa d noification of JnjifW Ihs.~ied
Qpnsibilities of the regi trant and the laser safety officer (LSQ)

c. Except as otherwise specifically exempted, these regulations apply to all persons who
receive, possess, acquire, transfer, own, or use lasers w4*hhtht emit or may emit laser
radiation. [Individuals shall not ue 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
licensej- Nothing in these regulations shall be interpreted as limiting the intentional exposure
of patients to laser radiation for the purpose of diagnosis, therapvy r-eatment by a licensed
practitioner of the healin arts within the scope of nractice of their Professional license.
fiese rgeulations do not-appi tohea a Tre atm ent or use commensurate
wvith the licensed practitioners use of the healing arts.

buy i.- Laser products certified by a manufacturer to be compliant with the Federal laser
product performance standard of Title 21, Code of6Eederal lRegulains CFR 1040)
applicable at the date of manufacture shall be maintained in compliance with such
requirements. Certified laser products GLa hi have been modified shall comply with these
regulations or the Federal standard.
ii. Unecrtified lasers shall meet the requirements of these regulations.

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

f Lnjiddition to the reu-irements of this Part. all regstrants authoszedt Cass 3b and4
lasers are sbiect to the following reauirements -

i. Part A.3a, A.4, A.5, A.7, A.8, A.9. A. 1,. A.12 and the applicable definitions in A.2 of
these regulations .

ii. Part D. 1 004a. of thesejrcugationsurnd

uii. Part J of these rgegiations witb the exepfion fJ.] 3ŽNtificafinnift

AA1



U~ -

SSRCR Volume Is JfmtfrI-94AJ-I-ew2O.

Individuals.

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

. nRAIR

"Accessible emission level" means the magnitude of emission from laser or collateral radiation of a
wavelength'and emission durationi to which humian access is possible within a particular classin the

loenn posi damionth
Standards Institute for Safe Use of Lasers, ANSI Z 36.1, ,as measured under the conditions specified
in Section AA.321 of these regulations'.

"Accessible emission limitI LI" means the maximum accessible emission level permitted within a
particular class in the nost recent edition 'f Amiierican 'National Standard for Safe Use of Lasers,
American-N-t-ia!Standards-iistitutelB(ANSIZ36 a6 set forth in Tables I, I1,'!l, I1a, IlIb, and

HiAeeu y A..I m t r of confo'raitp of a ieasur6 to a 4a6hdard or a 4u vatlue and not the

degree of repeatability or precision with which a measurement iK peffomed.

"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 anQpenkg-thrugwhichjaser -or-coliatrtalradiationican pass aowing-uman
access to thesuch radiation.

an)Opllilgin a pr-tetei. c liouirg through: whielh radiation is Emitted, thereby allowing huma~n'
access to sueh r-adiation:

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

.. A

"Affenuatiion" means thedecrease in the radiant flux of any optical beam as it
nnrin /-.: tt-rsc mrdiI .n !

passes thr-eugh.-an
; o r . 1 V .- - 1 j, II, ,.-, -. .-. .. -. :,,

"Certified laser product" means that the product is certified by a manufacturer as required by
reuiinien s-of.Thtel e of Fedea rU tin~sCER)Part 104010.2jteoomplYwithQe aicab1Q
requireme ntsof art1040..1 CFR Chapter, 1 Subchapter J.

"Class I!dual limits" means, for'elassificatio i purposes, laser and collateral radiation in the
wavelength range of greater than 400 nanometers but less than or- equal to 1100 nanometers exceeds
the aceessible emission limits of Class I if it exceeds both:

(1) The Class I aeccessible emission limits for radiant energy within any range of emission
duration Specified in TabWl 1, and
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emission-duration specified in TablW.

Cass,~ 1 Ls mcans s crorlasersygteha atp-n we -yjsible or invisble laser radiation,
Undr all nomal conditions -aClass I laser is considered to bc inipArbIe of causing
nury. For maximunpgLmnissible exposure limits, see the most recent edition of American National
Standard for Safe Usc of .LascANSIZ136.1
'assloaseieF!-nieansRnvaser wvhich permits human access to laser radiation less than the accessible
emissiel- imits of Tablc I for any combination of emission duration and wavelength rangc.

"Clas s laser" means a Idas r or laser system thbt roduces low-power visible laser radiation not
exceeding I mW. Eye rotection is normally afforded by tiena ural aversion response to viewing
brjgaItJightjTbei tspic l reaction time is less than 0.25 s. For maximum permissible exposure
limits, t ostrecent edition of AnieicanNationa of Iad rsf .A. NSa
Z1.36.1 -. ;

"Class 2a aser products" means any lase roduc at permits human access to levels of visible laser
radiation in e cess of the Class 1 ace.ssible emis-niniimuti, inpration. butdoes not pennit
kumnw access to levelsoflaseradiation in excess of the accessiblei Ciass2a emission limits. Fr

xn ~u n permissibl .e e~xposxtlrI mitssee the mostrecnt edition of Amencan National Standard
IQ~~fr Sf s ofi Le~asc1SLz Z36.1.
"Class II las s-anylaser which penmits human access to ascr radiation abo ve the aceessible
emissien limits of Table 1 up to the aresib nlimts of Tabls not permit human
Beeess to laser radiatio n-excess of the aeeessible emission limits of Class I for any ethfer emission
duationor wavelength range. Classs *Tla ti! ae eparatael ,designated as Class IorClassha.
lla lasers are those lasers-whieh do not execed the aeeessible emission limits of Class I for any
emissien u~atiolen -Ieshan or equal to I x 1 3 seconds. Class II laser designation is oven to all
ether-Class I11 asers as d-efined above.

11C] ss 3a laser. International Electroteehnieai CnamiSSion (JEC) Class 3R" means a laier or laser
system thatnroducesmo derat evels of visible or invisible laser radiation of I to 5 mW and requires
more stingenLcontrol than a ass 2 lsasr. For those ss 3al-asers *h.ose ouqtputis-yisible the
transicncyof motexposures and the avers on response are gneraljysufficient o preve t eye
inu.Forj maxmLm ennissie cxposure limits, see the most recent edition of American National
Sundrdji fofc Use ofLasers. ANSIZ136.1 .

_Class 3b laser" means a laser or laser system thatproduces visiblej as errdiationwof 5 to 500 DmWof
isible continiQu s aye. ztripi and 5 to 500 mW of invisibleinfrared laseradiation. A Class 3b

lasern nm iumowerla and is capable of prduingye vw *vheAiewed d (ly
or with optics- even if vicwcd momentarilv. For maximum penissible exnosure limits. see the most
recent edition ofNaiericnntionallndard for Saf eUseaof Las-rs. ANSI ZI 36.1.
"Class Ill laser" me any lascer which permits human aceess to laser radiation above the aceessible

*sirnl-imitsofTanek-4-and, if applicable, Table I, but belowthe aceessible emission limits f1
Talble II. Class 11 lasers firo separately designated as Class lI1a'or- Class I Glb.Cass lIa lasers are
4hse'alet"i4 tias duration greater than 3.S x 10 second and in the wavelength range
-ieate rth n 100 n ameters hut less than or 710 n aomtr-s with an irradianee of less than
r equal -to2a- x4O-watts-e 7and- w ith a nt power- of less than or. equal to 5 xr 1O.-watts-.

Class lib Iaser d esignatien is gi-.en to al other Class I lasers as defined above.
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"Class 4 liaser" man is a laser or IasersstcinhaU~m ssiblc or invisible laser radiation caae
of cauiJu injur e and'I.ne ad daggqr u u and d ihse reflecinEQrmaxe
penrlnissihlzgeexpo~urow litsis hst seeth m cntdition of American Natinal Standa for Safe Use
o LUsLs =A-SLZ-I,6,-

Ca esLn *ealasits human aeccss to laser radiation above the accessible
eisen-l~irits-tibe-lI!7

! as Ir W fae ial s a facility which has one or more Class I, II, III, or IV lasers,
res pectivye. in case of facilities posssimorthan one laser- ells, the assiU ed facility
elassilieiej-shall be deteirmined by the most hazardous class of laser contained 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 TitkZle E.. CFREPrt40,1 Ta
V.)

meaxtinuous waveI(CW)meins the outnU-o ase a in a continuu aher
Fr a laser operating with a continuous outiut for a period>

(25c nd isg re d as a CW laser.

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

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

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

"Electronic product" means:

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

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

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

(2) Any manufactured or assembled article which-thaLis 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 whietl athis emitted from an electronic product as
the result of the operation of an electronic circuit in such product, and includes:
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(1) Any ionizing or nonionizing electromagnetic or particulate radiation, or

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

"Embcddedlaser" macarnsjuagn n ed laser with an assigned class numbeghkean thetrej
caail cas ystevinr whoicfit is ingcoorateod•where he system's lower cassificatinis
Ri agfncrirgfcatnures Iimitinwaccessible emission.

"Encloscd aser" media laser i~t-tssontained within aprotecti ehousin of itself or of the laseror
la at~ns-Pn wlffchitisinoorate-djOpning or ovin of the protective niosindrodes
additiona access to lascrLadiation above the appicable aximum nermissible exposure (MPf than
po~ssibkwle~it eproecbiv o housinginp ace. (An embedded laser is an examp e of one tpe of
Ra-l c-los-CXezrla-sl'''"' '

"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).

AEeg est. se"ain t expestifec'3.

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

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

'_EC Class M laser" nicansa qlsreor laser system thatmayvproduce visible or invisible laser
raaihn Unde all nor alcoinditions of operation. a Class IM laser is considered incapable of
causiLinijtuom direct unaided viewing._However. there can be a hazard if an optical aid. such
asoa eeiesŽp nMLevahr peocrtmagnifier is usedto dirly view thelasradn i.

-9ECLC2a.S-2M rmeans a l haan lass2laser for unaided
vicwiqgbjtL1norc hazardu -if an op ial aid is ued to directly view the laser d atin.

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

"Individual" means any human being.

"Integrated radiance" means radiant energy per unit area of a radiating surface per unit solid angle of
emission, expressed in joules per square centimeter per steradian (J cm. 2 sf 1).

[' -t msliean~s a non-laser devce that emits radiation to eneensitv
kve1tsofoplicalr diatkn~iiaL ld ureisoiiably se bodilvia nd thatis-usWsdfbr
1p Tio hctiu!Ysis. This device is a Class I or Class 11 medical device. The United States Food and
DuoiAdm Ei QfE 1ti es epremarketing&IQan oranproval. and a alilY
ySxmfQun aanu fcturin g.lo
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"Irradiance" means ran c.cified Iyaser sttandards-o)LrN wllth lema-dia t
.yN ciged._This area is given as t-Lc diaenter of a circular aperture for mcasurcment. the-radian

o+wer-ineidentoenan-elenweof a sur-fiieedi-vi ed by the area of that element, expressed in watts per

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

"'Laser" means-.anoyeYiggiiat car dtLce orapif-electronetic radiation with wave lend
inC h range of 1 SQO anom tetr to I mi eprimarily by the rocess of controlled stimulated

e ___ _II. L hIinpaific abyStmulated Eiscsion of Radiation
MI eduee or- amplify electromagnetic radiation of frequencies bevecn 3 x 1-and

- -x he - ebetween 3-and4---*-- 4-meter) by the proess-eo
ei4ed stiiulated emission. ineluding additional incorporated components providing for- a total
laser- syste i-

"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 PN agaph-AA.27a2a. 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.-321.

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

"Laser system" means an X e elec a, mecha -and optimal components that inyoe a a

a les r-in-c-omb-iiitionwith-an-appr~opri-ate laser- energy seurce, with or without additional
incorporated conponents.

"Maintenance" means the performance of those adjustments or procedures by the user (specified in
user i tunn tio o vn dedb yhe manruactur i itLthuheiascer orlaser system) that area to b
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pprfoinrnc:d 1w -- toensure t intcnd erformalce ofthe luct
toict qui en~ts-itend-ed-operating condition. Maintenanee doces not ielude eperationor

sernee- as de-fined in these re-gulations.

"Maximum permissible exposure" (MPE) means that level of laser er eellateral radiation to which
persons may be exposed without hazardous effect or adverse biological changes in the eye or skin.
(The criteria for the MPE for cornea (eye) and skin are detailed in the most recentedition of
American National Standard for Safe Use of Lasers. ANSI Z136.l. Tables I3'a, Ab, WNe, and V.)

"Mobile laser" means a laser which is used at temporaryjobsites.

'Ope-ablelaseri-means a laser system which can produce laser radiation.

"Operation" means The-performance of the laser orlascr system over the full rane of its intended
.Lunctiops nonnalupprati tn).taz1,-ionuiredfor-the equipment to perform its intended It does not
include maintenance or service tasks as defined in these regulations.

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

OD = log,0  O incident power) I
I(transmitted power)j

"Person" means any individual, corporation, partnership, firm, association, trust, estate, public or
private institution, group, Agency, political subdivision of this State, any other State or political
subdivision or Agency thereof, and any legal successor, representative, agent, or Agency of the
foregoingfhlut shall not inlude federal ove ent a esL

TPraetitioger of the healing artsidrstitinner)Xi nns, for the purposes of this P-araperson licensed
top ractice thgaiiigjartsAbyeither the rstateLBoard of Medical Examiners as a ysician: the
[state-LBoard-f-enti-snineE: the [stateLliard of Chiropractic Examiners: or the [stateiBoard
of t Pd Exaiminers- Kpvpfitione r'fuse of a laser is limited to his/her scope of professional

rsti eta e n ner~d by becth ap o i om ai en R aenev.

[Thotothet mo lysis" meqnsthe non-invasive aesthetierpplication of intense-pulsed light (WL)
ene to selective supe ifciaLfetlues such as unw nted body hair or veins. (Also see definition for
ipntcn se-1.uc 4nh t (d.PL) deaice-

"Protective housing" means those portions of a laser Nrod that re desi eed to r anypanel,
paqitioR, divding -wall, or similar deviee which prevent human access to laser andor collateral
radiation in excess of the prescribed accessible emission limit.

"Pulse duration" means the duratj~nKoLaseLP s sthe time inte between
th~ er oan time-increment-mneasured between the half peal; power points at the leading
and trailing edges of a pulse.
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sidentical points en twe successiv e s,

"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 cmn2 sf').

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

"Radiant exposure" means the radiant energy incident on an element of a surface divided by the area
of that element, expressed in joules per square centimeter (J cm7 2).

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

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

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

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

"Secured enclosure" means an enclosure to which casual access is impeded by appropriate means,
such as a door secured by ,aLmageie or latch or yfasteners that
need a toolto rcpovC.locIE, by latch, or by screws.

"Service" means the performance of ths. prpQdiu es oriadjusitments described i the manufacturer's
service instructions that maa~c lyapc fteweac ftelsro ae system.A
adjustnefits,repaifs.er- preeedures required to return cquipmcent to its intended state. These
adjustnents-and-preeeduresusullyuir specialized training and/or tools. Service does not
include operation or maintenance as defined in these regulations.

"Specular reflections" means mirror-like reflections.

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

"Watt" (W) means the unit of power or radiant flux; I watt = I joule per second (J sec').
a'Jlcowntrolle" rca' means any area to whieh aeoess is not controlled by the r-egistranit for proe
of-preteetion from radiation hazards.

Sec. AA.3 - Exemptions. T e010inare exmpt firms in this Pail,

a ___Facilities containing in)y-c rti s 2.lps 2 nd I s 3a lasersorls
p roductsLrovidclthat Ihe laser proluctjmarntained as a cerified (assA SClass 2ssJ
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Sa C sahIascr Ioduct th lo t its u 1 ulife eptfor those thatlaccess to
C l.as~s 3b lass 4 lascr radiation during sercing;

a. Al ee1tified Class 1, Class II, Class l, an Cla lilalsser- products, excpt for those that
allow acecess to Class IIIb or Class IV Ia sr radiation during ser'icig, are exempted from

aseioegulations, Pr-vided th at the laser product is maintained as a ccrtificd Class 1, Class 11,
a.a or Class lla laser-preduet throughout its useful life.

b_ crif C _ Ie (04 to 07 um) or near-infrared (0.7 to 1.4 urn) lasers or laser
systems that m in ecessof t AEL of Class 3a bt hichL

i. CnnnQt nit an averae radiantpower in excess of 5 W > 0.25 s: r

fji CnnotProducea radiant ener Lreatr than 0.03125 within an exposure time less
than O.') 5 s. J p-rpulse.

c. Mobile lasers that cr icd Cass 1, C1as 2. Class 2a and Class 3a

bs. L ersthat arc in transi or i stac incide to transit or sale .Thesc regulations do not
apply to lasers4ti-saeruring shipment eF-sale-provided such lasers are inoperable or not
operated-. and

e._ Facilitiescon in onl IEC Class IM. 2_, nd 3R sers.
c. The Agency Ma. upon application by persons or upon its own initiative, grant such
esxemptions-er _exeptins fTom the requirements of these r-ulations as it determines arc authorzed
bylav -d-i -iies- ulz-utdueaard to occupational or public health and safety or to the
-eeonnment.

Sec. AA.A Additional-Requirements. The Agency may, by rule, regulation, or order, impose upon
anypersone eh. requiements in addition to these established in these re ~lation as it is authorized
by las and as ide es to be appropriate or neesSaLto reduce or- eliminate any hazard which
causes or threatens to cause any danger- tooccupational or- publi health md safe"y or to the
enviranmen

See. AA.5 Violations. [State to cite penaltiesused for enfordement of the Act.]

Sec. AA.6 impoudding. [Subject to provisions of State Law.] The [cite AgeneA shall have the
autlhey-iAlleent of ay--emergency to impound or order the impounding of lasers in the
possession of any persolenw-11-is-no. equipped to observe of fails to observe thc pro isions of this Aet

an f lese lor reg4 atir ;iss ued ender- [usually specified by State statwt.,r

See- A A.e7 e~ie-qpe s.

a- achiperson shall afford the Agency at all reasonable times opportunity to inspect the laser
4 -eilt-nhilcelaser

b. Each pefuiin -lha.lmalec available to the Agency for inspection, upon reasonable notice,

AA9



It

SSRCR Volnfume II jwnwi'-4- /'!!w" 2004 DRAFT

reo.,1 ait e pusun to _hs . e *u,. _ s

See. AA.8 Tcst pefseen shall perform, UpOI instructions and reasonable notice from the
A-geney-er-Mm-penit the Aggeneytopeifni, sueh: reasonable tests as the Agency deems
ap-repriate o neeessay to assure- eCmpiCnee with these regulations.

St-,AAA .Adniiistfative Review. [Cite Administrative Procedures of Statc enabling legislation.]

Sec. AA.J-O-4 - Prohibited Uses. (4Aese3Ed

a. AtndbuaIshilno he2ermjted to look directly into a laser bea or at specular
reflections of alaserbe_.or a11n a lascr by eve while looking along the axis of a beam
_vhelkinteomsity of the beams or reflectionmexceedthe M.E Lmits.

b _ .istreanLt shatll not pennit any individual to enter a laser-controlled areifthskin
expOSuIe would be in excess of the MPE limits, unless the retsant provides and ecu
th e u c of p ct vie c il, vsand shields.

c L rrdteia seannedsea rdiaton shaALn•flas-ajesiul-f scan failre
or _ _ aother faijne in angular velocity or amplitude, pen-nit human accs
to lasgEj raCatiom in excess of the ac ible emission limits licable to the cs _of the
Product

.Thc AgenlayjprQhibi tbhuse of la!sersand IPLdevices tha pose significant threat or

,_ TndiXidual s lnot dLheintejntionam y exlosed to laser and iPL ration above the maximum
peRnis2sbc cposureqAMPE) unless suchexposure has been auorzed by a licensed
prac~tit nerothehe~al ingts.This provisionsp cificallvprohibits inten-tional expgspfr

thtqIlowjnipgprpo es.

i.___ Expsure ofan individual for trainin, demonstration or other non-healingar

niirposesj

i,,_ q tisul e alyauthoimdivbua1forthsrps o eaigat saegm ecta
.specihcl a~~o tle Aincv: and

iii. Ex Losureofl an individual for the rprose of research. except as-authorized in
Le-seairch -tudie~s-Aniy reearch u-si-ng-adi "i odcn devces on bu~rmlsms
appjL~v byarnjpstitudi~nal review board (IRB) as rLeuired by Title 4 Code of
Fed1eraLRgeauions jBR), Pail 46andYsie2j1, CFR. Part 56. The IRB Lnust
include at least one-practitioner of the healinuLarts to direct use of laser and IPL
device radiation in aceordanee ihAAj.,c

See. AA . l 1-aCtmftiea6 ins. All ommunictinand tepotns concering these r-egulations, and

apphelkienIio led-tlhereuer, -shaW -dressed to the AtnLcy at its office located at [

AAI0
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Sec. AA.1 Sca verabihty.-4sea- as the Agency may provide, each Section or Part thereof of thcse
regulations shall beecnstrued as separate, to the end that, if an) Section, sentence, clause, or phrase,
shall b Wvalid-for any reason, --- reanerf these r-egulations shall continue in full foree.

Rcgistrnti on

See. AA.13 Pupose-. Thepuqose f this Part is to provide fr3 the registration of farilities, mobile
ases endprsons servicing lasers. -

Sec. AA.14 Scope:

a.. Eveor-) person possessing, a laser- or- laser- sy stem and per-sons preo iding laser- and laser- system
-installation sericing, maintenance, and/or scra ices involving the use of a laser or laser
system-slall register in accordance aith this Part.

b. Th registrant shall be subject to all applicable requirements of these regulations.

Sec. AA. 4-5 - gencrnLRegistration Recuirements.

a. All facilities usingfixedla mobile lasers, and persons servicing lasers or laser systems,
except as exempted in Section AA.33-6, shall be-registered 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 containset forth all applicable
information included in ealled for-by-Agency form "A".

c. Dhe Agencynima atjinytijpafter filing of the riginal pplication'and before issuance of the
c -ertificatge of seai mtiop,:eqirefurtherstatements in order to enable thAgencvto
detrnine whctlhaeudthpplication should be granted or deniedLThe applicant or registrant
shall furnish the Agency with such other information as the Agency may reasonably request.

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

e. A lason eafcb officeELLS1a bnsach application form. The qualifications
o-fthaUIinslivi(cWa1 shall be subittedAtothe Agencv with the ippication. The L-Sshall meet
he QanPplizcabercqu irements of Section AA.14 and car out the re onsibilities of Section

AA.-~ ;, * -

,SecLAA(c A for isatain r of H eling sLser Iaciit es and VeterinaryLaser
Facilities.

,a. .In adition. tolhleer(1upmircn fAAt-fgas laser facility or fterinarv laser
faci iv shallsubmit an a1plication the Agen uv-rthit 3 ays beinning oeration of

AAII
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L. Awl app1Lca~tisn f~hsalina faci! tj.es shall Wesbssd by a licensed Nritinerofthe
hcalin si.-t _AnqapljicatiQnjfor veteiinarynmedicine shall begndbv aj icensed
velerin-arian. The sigp £t adm nistratorpre. sident. or chiefexecutive officer will be
dcccpte.d in..licurof a lscti~tioner' pg~si.~ature if the facilitv isua licensed hosnital or a
mecdicaacitity._Aiatur administr pve officerdoes
jwt reliQcK the practili•ner user or veterinar Isefrom corn In with thexr e eents of
this scctipn

C. Ifa maciltvris f ed a laser b provider oasersjhat fcility is responsible for ensuring
that; icen.sd mractitioner ofts authorizes intentional exposure of laser
rd tiiontot'unians.

Sec AA7- Anrlication 7Jndustral Academ and Research and DevelopimcjAjLaaeEacili iLes
_n.additiovn to theequirements fAA5,eacjLapplicant for use of lasers in industrial, ademie, and
pe c d deve-l lneuiltks lub I n ion to ta g -rwithin 30 days ae

eigLnniflVleratidQn of th.e assll

AS..S - Application for Demonstratiop for theP iuose of Sales of Lasers.

a _ ,_EacblaL-jcant shall apply for and receive acertificate of laser rcnistion before the
demtntratim for urpose of sell nng lase in lidin d nmQ sftoion for the sellinf
s urp Ws. lacers_

12__n addition to the require meit_ ofSection AA.5. the.apvcant shall submit a statement
conllrin hatnopempn stotion wilLbp-erfonve-donhiurnans unl es directed l sed,
Pictitioner ot'hlec hlein-art

Sec.AA.9 -A- lication foriProviders of Lasers

a. Each aip Licaft hsbnl-apply for and rece certificate of laser registration before providing
1a.,scrs~

h. In a d itiot the t fl submit theeddress of the
establisheding nlocationi where the laser and records will be maintained for inspection and
teieofJihe o-siteppera lhis shallb bysical dtrre nest of fibeox
nurnberzi-,

A litoffaciife; wh the lascr-will bc rovid,
fa -," f ______l___e_

_ecAA. 1(1 - AppkLictioiL for A-ignnment. alibrat pndLor Renar. Ia ditiontothe
[qandrc-rnLn4LQof A- eac applicant shalLIfoad receive a certificate of laser
rad ,_regiswatio tfor ali t calbral nadorenair before nrovidinaign-ent .alibration,
aid/or renair oflasers.

Sec._AA I Applicatio for Laser LightShow. h applicant shall aply fr and receivea
certificate of las seisiratn foiaser lightoshw before beginnin-ga slho vanduhLI nmeet the

AA12
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rgquirqmfls• fL Apcn-di xA.

a. __In addition to thl requ iemes of Section AA.-5, each a niit shall submit the followino :

i. A valid varincejsscd m the FDA for the aser intended to be usgd. with all
applicap x2cmuents requied bv the variance [to include ote atinad safet
procedurc3;

ii. N tification to th M fbfiR * herosd
11. Notifcaio t A,-Aenp in writin2 at least seven days in advance of thejp oLnpQ_$

aser inLdin the following information:

DiL Theloctiono, time, and date of thel i show

(2L Sk-hetbec; shlowintlcation of the laser. operators. performers, laser beam
"N, w smirror balls, and other refLective or diff use

.surfaccsubich maybe struck by the laser beam (Exammples of sketches may be
ivad1inAheiaggram portion of Appepndix A);

(3) Scanningabeam patterns, scan velocity, and frequency in occupied areas:

h4~jysial surveys and-gakl11gitns made to ensure c Hlance with Part AA.

ii. Pr orto the erformance of an outdoor laser light show. the licensee shall noifrhe
FedzraljAviatio-Administration of the nroppsed show and provide documentation to
llAnN~encyL .. ..

USjec2A - Application for Laser Mobile Services e i e ealinga d Veterinarv Arts.
EaclLappliaint shall appv for and receie a certificate of laser registration for mobile services before
hggininnga provide mobile services.

a. In alditiontequrernents of AA.5.ch appi shalubitheades he
cstalblishcd ina; at~ion where the laser, records. etc. will be maintained for inspnction,

ial_ beshvsicaleet address, not a pst offi-e box number.

b.-An pli~cation ior mobile services for healinq arts shallbe signed by a licensed practitioner
f tl e iingarts andanuwpplcation for mobile services for veterinary medicine shall be

signed by a licensed v eteinaria1.

C. AA1 quirenmentt for e-Pulse Facilits

_. Icnse~pul~s.ed~j oL eces used for photothennolysis shall be Cl]s, Ir Cass111 edical
deviceks. FDA rc~ul atios require that thesedevices haye premarketinm clearance or an roval
-and ajai s formanufhlt1i.-,

MM Aff-a et Iri I * *-I T- 4l.,A 14 Me , -Fe Td.-d.. A' ;is^^tr t AF

b. An in nes -lsegd lIhtevicicusedj'-aedsa lrmroseshallbeg direjte dbya

AA13
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icencdspr.ctitioner heh~ca lingsar

c._lntsc-pulsd devse-u dnvhotothemiolysis s11al only be sold to licensed
practitoncr s of ithe healing arts

d. _ Eaeclritrant shall establish a s-afety training urofm that provides a thorough
understanding cm ical rLuocedur esbeing erfonned and shall require eachJ ser
demonstrate to the l censed practitioner the competence to use the intense pulsed lii'ht device
osafely o entafio oQf the airningall be mained for Acy review and as a

* uminirun address the followings

i. Fundamcntals-of intensei-plscd light dyvice to

i_-L Bioeffects of intensc-pulsed ligh tvice radiation on the skin and eye and
corntraindicaztinu:fAor its ;

iii. _NQ-beam 1azards of intense-pulsed li tevice operation;

iv, Rcsponsibilnities of magiaeetan de-nm yeeas relate to control meusures and
emergoepieg and

v. _ Regulatorey quremnts.

e. ._ 1addition to thle require icnct s kfection AA.5. each photothennolsis facility shall submit
alAi plan to th-eq A w cv *ithin 30 days after begi ng>Qperation of l As

ppl ic atio for healingarts facilities shall be sjgned by a licensed rgctitioner f the aling

Sec. AA. I6* Exemptios HIn Reczistrafien-Reauir-ements.

. .^ . . * . r .s r.s * sv .
a. Th A 1t-t4fewingaeaf exeempg t frothe registration requiremcnts at Utis Fart:

- FailitiefsentaiCio lpen ,l

-(- G-isfe C-lass 1. Gas u.1 C-ls Ha, or- Glass~sV _UJ ^sWa lser prdes, VV nd W^Ve

ZCc-rtifi ase er rauets inhe
nanemeters and having a peak radia

.wart eg ranges of 40 thrfughv 7
wer of less than or equal to 5 x I04

.. .. ... ... .... . .. .. . . - ,. .. . - .. .

ii. Nlotmle lascr-s "vhieh are eertitted ClIass 1, Glass II, ClIass lla, and Class Illa.

b.-SerNieing of eerfified laer proeducts with accesibilitf to GI&.
i"teemptfle mteF egi- iieq-ruirements of this Part.

IS5Ib or Class IV laser radiation

Sec. AA.14 - Laser Safety Officer (LSO ualificaimn The registrant shall designate a laser
safety officer who is responsible for laser radiation protection. Sueh-individual sha11-LSQ

AA14
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flahikLt, c1 e u~te~ lpAe yan hjjilude the fo1liowing

K> a.-1edsiB d-rn-suh
(+fflcei~seffieet-la

personnel as the radiation proteetion oeticer, industrial hfygiene
scr sethi ,ialit r aser-eq lffffl.

1 -B qualified by training and experience in the folloewing areas (secas outlined in Appendix

! I.. J__ __ . _ I _ r tI __

i v unaffientals oi iaser oper-amon._ _ _ _ _ _ _ _ _ _ . __ . _ _ _ _ __ _ _

-- r

Biolgial fftsf laser radiation on the eye and skin.

iii. Rclations of speeular -nd di-se mflpetions.

iv. Laser and laser system classification.

. GControl-measures.

Ni Nonradiation hazards of lasers.

vii. Medica surveillance practices (if applicable).
Vii. La eerminology

i K. pulse s .hapes

-Baise adienietrie uffts~-and measurement ~

. edes. pewer, and erierg�-`

x.- vpi es-and teehfiques-.

Mi. Maxini Permiissible Expoue (MPE) levels for eye and skin under all conditionfns.

xii. LLaser-hazad--evaluations, range equations, and other calculations

kand- f iirity of the tvneof uiprnent or serics repistered for; and

c. kwledeedadof ntiil laser rd ad aseier nc situations.

rse. Estabh nprograni of laser- radiation safety for effective complianco with the
opplicable requirements of these regulations.

?d. P-fe~le4vistetions eE)ceeming hazards- and safety practices to individuals who may be
eesed to laser radiationarndt individualsh operate the lascjm,

See. AA I e 8 c tanee of Laser Safety Of ficcr. U'hen. in the opinion of th Abenc thc
individual designated to be the lascr safety officer does not have qualifications sufficient to cam' out
thefequi-ements of Section AA.26 of-these regulations, the Agency may order the registrant to
des.ac anothe.

AA15
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See. AA. I-') AnniluM--Repwihe-gisint shall notify the Agency annually of changes. if any. i
the-inrf7.t~r ien--supp~ied hthitFa n application or in the previous anual reports.

Sec. A 15 - Ditie_ of L;ser fc ffticer Snec Iduties of the LS shalinclucle, but not be
limitedi to? thd followEing;,

a.-e7 EstablishinganLdsupem rs iandristi;ablish and sjpcise a, mgam of laser radiation safety for
effective col2iance with the ap.plicable r uirmeits of these reuatin- to ensure that
users Qflas ca Jse trained inlasI fety a asapplice for the class and type of lasers used:

b.t __Providimn PYWai* j instructions CQncerinng ha fetv atices to ndividuals who
mIZ.Oa whooperate thelasers,

c _ AssumtngDQorntcLdb ygjDhthority to institut(ectective actionsdingiudinu down
of!perqtivns hen necessar, nL cmemgency situations or unsafe conditions

dj. _ SpzccijS whether anv c hanges in control m asuresarerequ

i. Fol i i aintenanc oflasers that may affect the outputowe o
opcp ratiosiz ractgr isri

H.= _W-h -iib tIimsarmadQtat could changetheJaser classand

aufect the ou t notp therQr tpesrin zh c actenrsticsa

c Enluringjn ntcnane amcotherprac ces equired for safe operation of the aaserfsLare
prole Lap~p -c-o b isugdnmd- and

t. Ensri~njziie projer hse .of i rotective eewear ind otler safeteasures

a1 L!L(njIcrrnination that an app~iction meets thejeb ujemets of the rgulaionsthe..Agey
shall issue a notice of lase4 rgistratio authorizing the proposed activity.

1b. The Aef of lase -eron at the time ofssuance.
therqeafl conditions with respect to the

__uc transer olasers subject to this seggioeiart as it
deems aim pariateor nlcessi in orderto

_ _Minini zo odangg t.Qq aionaLai nuiienithjand safety;

ii. Require reports and thekmpnu of recordslhrjnsnection by the
.g.Xncy gand

=_iii. .Pr.vnt ls or theft of _ase b to this section.

Sem.AA1L -Ex o La=.r egistratian.Except eajmprovidedSec. AAIl~b., each notice

AA16
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ofjegi ratonshalsir atthm dof theifed day in the mntLndearstated on thence.

$Sc-AA18 - RenlewalM ofLascr Regis ration.

aA_,plic p~io for of laser registrfation shall be filed in ccordance with Secion AA.S
and Sections AA, Duluh AA. I 212 npi able.

b. If a registrant files an application for a rencwal in proper formnbefore the existing laser
eg~isiraion expires, the existina laser reistrtion shall not expire unti hepplication statu

has been determined by the Agencv.

Sec. AA. 19 -or~lt of Qhange. The registrant shalaI notify the Agen writing within thirty days
oflc1oi iAen chane that would render the information containedin the application for
rcgisratcon rnd/or th niq oflasere itratin no longer accurate.

Sec. AA.20 - Termination of Registration. The Aeeney Fma;l Fshalll terminate registr-ation upon
neti-fiation--fm the rgisathat all lasers hav e been transferred to another person-or arc no loner
opr . When a rcgstantl d ccdes to terminate all activities involving laser or laser services
authorizedund derhelaser reg iration re gistrantshall

a. _ Request tennatin of the lase-gstration in wiina

h. Su -il a iecord of the disposition ofhe lasers to theiagenovifam icab l.

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

Sec. AA.22 - Registration Shall Not Imply Approval. No person, in any advertisement, shall refer
to the fact that a facility is registered with the Agency, and no person shall state or imply that any
activity so registered has been approved by the Agency.

Sec. AA.23 - 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 stwhthe source of laser radiation into the
State shall give written notice to the Agency [at least 7 working days] before siehthe
source of laser radiation is to be used in the State. The notice shall include:

(I) The type of laser radiation source;

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

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

ii. If, for a specific case, the [7 working-day] period would impose an undue hardship on

AAl7
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the person, upon application to the Agency, permission to proceed sooner may be
granted.

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

i. Comply with all applicable regulations of the Agency,

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

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

Rcquirements-fovroteetin Aginst Laser- Ratdiantiomi

See. ~ ros as.2 PIM2tn Se2. Thi P".. estali-sh~s~ reguations~l fer- pJreteetie aggai.st laser
radiation. it-ally-eonflict arises between the requirements of these regulations and the Federal laser
pawr -pefmTineeastafnh4Ai4lrepect to-the same aspect of performance for laser products
suLaoetptaotohe-Fedet-al standard ' r i ents of the Feder-al standar shall apply.

Sec. AA.245- -_- Maximum Permissible Exposure (MPE).

a. No individual shall be exposed to levels of laser or collateral radiation higher than are in the
jimst rcent edition ofAmerican NadknaIStan a r(LfoLnfe Use of Lasers. ANSI Z136.1.
speeified il Tables Ia, P/b, PVc, amlnV-. It is good practice to maintain exposure levels as
far below the MPE values as is practicable.

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

Sec. AA.2526 - Implementation of Protective Measures. Protective measures used to avoid laser or
collateral radiation shall be implemented by a laser safety officer (LSO), or in the ease of those lasers
netregistefed, an individual designated by management.

Sec. AA. - General Requirements for the Safe Operation of All Facilities.

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

b. Engineering Controls.

i. Protective Housing. Each laser product shall have a protective housing which

AA18
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prevents human access during operation to laser and collateral radiation that exceeds
the limits of Class L in thc most recentedition of American National Standard for
Safe Use of La crs. ANSI Z136.1 an Itte 21. CFRPiirt 1040 respectivelyr -1-A

amagraph%-A-and B of Tnblc 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 =i-and
Pa mgraphs-A and B ef

TableeAI most r cent edition of American National Standard for Safe Use otf
LasersALSL Z1 36and tle 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.

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

(2) Adjustment during operation, service, testing, or maintenance of a laser
containing interlocks shall not cause the interlocks to become inoperative or
the laserradiation to exceed MPE limits outside protective housing except
where a laser controlled area as specified in Subparagraph AA.2S7b.v. is
established.

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

(4) For Class Demb-2and Class-IM4 CW continuous wave (c^) lasers, the
interlocks shall turn off the power supply or interrupt the beam, e.g., by means
of shutters.

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

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

(a) hHuman access to levels of laser radiation in excess of the radiant
power accessible emission limit of Class lEge-aaser radiation, or

(b) ILaser radiation in excess of the accessible emission limits of Class I-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 portion of the protective housing upon
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such failure shall be provided.

iii. Viewing Optics and Windows.

(I) 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 rst-recentnedit of American National Standard for
Safe QJqse& o a~s NSI Z136.1 al olhLaera radiation li
CJER,-PaIc 4a Tbl itunder any conditions of operation of the
laser.

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

iv. Warning Systems. Each Class 2. or 3a or 411, I1, or I/ laser product shall provide
*ils or-a iur diation dufHgteeiso of aceessible laser- radiation in ceceess of

the limits-fi Cls-Each r system classified as a Class 3b or Class 4 laser
PrQduct shaL iUn crpa tean-eigmission indicator which provide a visible or audibl
Sit nabdurinlg emissi• of ~accessibe laser adiation in excess of the acessible
emission Ji its f cla 1 s and sufficiently p rio tnmissin ofsuc adiaion to allow
appQLa te cQtion to the laser radiation. eept that, in the ease of
Qass 3-jtIllb- eeept--se which allow access enly to lur than 5 mW peal visible
hi,,r-adiatioenand Class 4 'l lasers, this indication shall be sufficiently prior to

ueh-itdiaein t- allow appropriate action to avoid exposure. Any visual
inhieate~hIllea~ l-isib e through protctie eyewear- designed specficeally for

thewaielen -s) of the -emitted laser radiation. If the laser and laser energ' source
are housed separately-and can be operated at a separation distance of greater than two
Metersbethlasef-and-laser energy source shall incorporate visual or aural indicators.
Te iSUal indicator- l ined so that ieing do not require human
aeess t A 4* i { a d1 t in excess of the MPE.

v. Laser Controlled Area. With a Class 3bh1b, except those which-thkatallow access
only to less than 5 mW visible peak power, or Class 4W laser, a laser controlled area
shall be established when exposure to the laser radiation in excess of the MPE in tf-
no-stuc.neLet cditioinAimnerican National Staiidard for Safe Use of Lasers, ANSI ZI 36.1

dcl lateraLradithlitsjn Title IFRP at1040or Table V limits is
possible. The controlled area shall meet the requirements of Subdivisions
AA.26-7b.v.(l) through (3) for Class 3Il1b lasers and the requirements of Subdivisions
AA.26-7b.v.(l) through (7) for Class 4v lasers:

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

(2) The area shall be posted as required by Section AA.29M.
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(3) Access to the laser controlled area shall be only by permission of the laser
safety officer or a trained designated representative.

(4) For Class 4 indoor controlled areas, latches, interlocks, or other appropriate
means, as-efjnedin written policy and prcedure of the reistranLshall 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.

Fo-sueh-enieigenIeyeo ditions, a control disconncet switch or equivalent device (panic button) shall
be rnailable for deactivating the laser.

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

(6) For Class 41-V indoor controlled areas, optical paths (e.g., windows) from an
indoor facility shall be controlled in such a manner as to reduce the
transmitted values of the laser radiation to levels at or below appropriate
ocular MPElimits in the most recent edition Aerican National Standardf
Safe eoflasers, ANSI Z1 36.1 and collateral radiation limits in Title 21.
CFRj art 1040. and Table V limits. 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 spacedi or controlled ground space when the beam irradiance or
radiant exposure is above the appropriate MPE-and collateralradiatio
Table-V-limits.] ;

(7) In the case of the removal of panels or protective covers and/or overriding of
interlocks becomes necessary, such as for service, testing, or maintenance, and
accessible laser radiation exceeds MPE limits in the most recent edition
AmnedicanNatiQnalBtadard for Sae Use of Lasers, ANSI Z3I.1 iind
colha-e-ral radiation Iiiodi n Title 21, CFR. Part l1040 and T-able V limits, 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 Procedural Controls.

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

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

2/Con tact FAA or other appropriate agencies, as necessary.
AA21
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iii. Education and Training. The degree and level of education and training on laser
safety concepts and procedures shall be in accordance with Appendix D-C Table I of
these regulations.

iv. Operation and Maintenance. Class BoI-lb and Class 4W lasers shall be operated and
maintained only by qualified personnel.

v. Alignment Procedures. Alignment of laser optical systems (e.g., mirrors, lenses, and
beafn deflectors) shall be performed in such manner that assures that no one is
exposed to laser radiation above MPEJjits n the ost recn e ditnAnien-i
National Standard frSafcUse ffLarsANSIZ l3lAppendixA.andsollateraJ
radiationJimits ni Titl e2JCEFR1 PartA and TabcVimits-

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

vii. 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
and instructions provided by the laser safety officer.

Sec. AA.26-27 - Additional Requirements for Special Lasers and Applications.

a. Infrared Laser - Greater than 710 Nanometers. The beam from a Class 311-lb and Class 4W
laser shall be terminated in fire-resistant material where necessary. Periodic inspection of
absorbent material shall be made since many materials degrade with used

b. Lasei Light Shows. Th ents of Appendix B shall be met.

eb. Svaterns Utfilizing Fit2el p-t

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

ii. Disconnection of a connector resulting in access to laser radiation in excess of the
applicable MPE limits in the most recent edition of the American National
Standard for Safe Use o pf 0tical Fiber Comrnmunication Systems Utilizing
Laser Diode and LED Sources, ANSIZ13 r Table V limits shall take place in
a controlled area. The use of a tool shall be required for the disconnection of a
connector for service and maintenance purposes when the connector is not within a
secured enclosure. All connectors shall bear the appropriate label or tag as specified
in Subdivision AA.-e29e.i{8i;

V Many nietnl sitrfaces which appear "dull" visually can act as specular reflectors of infrared radiation.
AA22
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Sec. AA.9-28 - Additional Reguirements for Safe Operation.

a. Eye Protection.

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

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

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

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

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

ii. At intervals not to exceed 6 months, each registrant shall examine protective eyewear
devices for s ratches. nicks or other physical damagete ensure the reliability of the
protective filters and integrity-of the pr-tetive filter frames-. Eyewear w ith the
interiy compiQM ised or that is not serviceable as intended should be discarded in
suspieieus condition shall be discarded or tested for acceptability.

b. Skin Protection. When there is a possibility of exposure to laser radiation which-Ph exceeds
the MPE limits for skin as specified inthmo an a dard
for S asof Lasers, _ANSI Z' 3-, I 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 wW-pmaintenance of lasers
whNeh-Ihat 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 Laser. 'Whenever' deliberate modifications are made which could change the
laser class and affect the output power or operating characteristics, the laser safety officer
shall specify whether any changes in control measures are required.

Sec. kA.A2'-2 - Caution Signs Labels, and Posting.:'

a. General.

/ This need is partictularly important in the ultraviolet region.
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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. Postim-and-lnstructions. The eentrolled area shall be conspicuously posted with an
appmpi4 ia ins as specified in-Paragraph AA.g3c. and Figures 1 and 2.

ii. 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-recentedition
American National Standardfor e ateal
radiation limits in Title 21 CFR, Partl 40.and Table V limits.

iii. 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
4ieh-tlhat 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 whieh-thatcould allow access by personnel to
laser and collateral radiation in excess of the MPE limits in the mostreent
edition American NationaL Standard for Safe RLse of Lasers.ANSLZI-36.-
caI1ateal-rTdiatiorelinjittin;Tift H s

c. Labeling and Posting. &' Labeling laser products and posting laser facilities.

i. The contr-Old ardashall be qQnSpi Qsly. posted with an apple siorr
ss ci liedlin Figurs Iand2..

ii. Q-asj acilities need not be posted Uncertified Class 1Llasers shall have a label
including the following wording: "CLASS Ij LASER"; Class I facilities need not be
pested

iii. Class 2 aser facilitiese not GhyAp sted. Class 2,aL lasers whieh that do not
exceed accessible emission limits of Class 1I for any emission duration less than or
equal to I x 103 seconds shall have a label with the following wording: "Class Ha-2-a
Laser (or Laser Product) - Avoid Long Term Viewing of Direct Laser Radiation";

L/ Witlh respect to lnscr products only, the labeling requiremnents found in 21 CFR Part 1040 may be used in lieu of
Parnagraph AA..e-29c.
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Glass !la lase -cilities need not be posted-.

ijiL. Class aH laser facilities need not be posted. Class 21! lasers other than those specified
in Subdivision AA.4Oe29c.iii.( shall have a label with the warning logotype A
specified in Figure I and including the following wording:

(Position 1 on the logotype)

"LASER RADIATION - DO NOT.STARE INTO BEAM"

(Position 3 on the logotype)

"CLASS h2 LASER (OR LASER PRODUCT)"

y_(4L .W(aW) Each laser or facility classified in Class IFi-a solely because of the
emission of accessible laser radiation in the wavelength range of greater than
400 but less than or equal to 710 nanometers, with an irradiance of less than or
equal to 2.5 x 10- watts per square centimeter, and with a radiant power less
than or equal to 5.0 x 10 watts, shall have a label and be posted with sign(s)
with the warning specified in Figure 1 and including the following wording:

(Position 1 on the logotype)

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

(Position 3 on the logotype)

"CLASS fa-LLASER (OR LASER PRODUCT)"

(b2) Class 1l4-Thiasers or facilities other.than those specified in Subdivision
AA.9Oe29c.i.o()(a)y(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 IlbT-31 LASER (OR LASER PRODUCT)'"'

vi. 5) Class IV-4jlasers and facilities shall have affixed a label and be posted with sign(s)
with the warning specified in Figure 2 and including the following wording:

(Position I on the logotype)

AA25
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"LASER RADIATION - AVOID EYE OR SKIN EXPOSURE TO DIRECT
OR SCATTERED RADIATION"

(Position 3 on the logotype)

"ICLASS l-V-4 LASER (OR LASER PRODUCT)"

vii.() Class 112, A-d, or I-V-1lasers, 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 Tables 1 and-themot
recent edition of American National Standard for Safe Use of Lasers. ANSI Z1 36 1
and the collateral-r~iiatioI liits in Title 21 E hati 1040 with the following
wording as applicable:

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

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

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

viii.(-7) Each Class 142, M34, and AL-4 laser shall state, at position 2 on the required warning
logotype, the maximum output of laser radiation, the pulse duration when appropriate,
and the laser medium or emitted wavelength(s).

ix. For each laser s be provided for each portion of the protective
housin a tl has no sa ihntgroctkand ksindtbsnced or removed

during-p eratjnma rtcnance, rs'ice. and therebbyv culd pemit human access to
laser or collaterat-radiation in excess of the limits of Class 1 in the Federal laser
prQ duct erEfionnance standardor the most recent edition of the American National
S4andardsin Use of La Zer1sANSIZl36.1. Su-h-Labels shall be visibf
on ti 1qirotctiv hQuspin.g gpr to displacement or removal of such portion of the
pro-tetive holltsin a visilzeon the product in close proximity to the onening
crcated bv rcmovaispdaceinent of such portion of the protective housing,
sbhal include the wvordkng

d)=_ CA UTTIQN--Lascr radia tion whenrQen.DONOT BARETIBEAM" for
Clas-s2 accessible laser adiation.

(2}. "CA UTI0N--Laserradiation whe.%vL e . DO NOT STARE INTO BEAM OR
YLEWJDIRECTLY WITH QlTICAL INSTRUMENTS for Class-a-
accessible laser radiation with an irradiance less than or equal to 2.5x 10g3 W
Call_2
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(A NGER-Lascr ra iation when . AVOID DIRECT EYE EXPOSURE"
forClass a accesiblelaserraditn with anrmdianremater than 2.5x10-3

Mcrn2

.(ALiDANiER--L'Iser radiation when open. AVOID DIRECT EXPOSURE TO
. M Ed\r•Tass 3b accessible laser radiation.'

(5) "DANGER-Lasu rad ation when onen. AVOIDEYE OR SKIN EXPOSURE
TO DIRECT OR SCATTERED RADIATION" for Class 4 accessible laser
radiation

-6) "CATUDIDON--Har dous elctromagetic radiation when opentY for collateral
radiation in excess of the accessible emission limits in the Federal laser
. i~jet foianeestandard or the most recent WditLQn ofth-e A drica
- tialStanda ds Institute for Safe Use of Lasers, ANSI ZI 36.1.

L7) forcUTION--Ha7,qd s x-rays when oen"for collateral radiation in excess
of the accessible emission limits in limits inihe Federal laser product

* -peprforuanceIstanda d or the most recent edition of the American National
- Standards nstute for SafeUseiLasers,.ANSI Z136.1.

Fqr each Lasersd w aIes shall be provided for ea aetbiyinterlocked
portonof he protective housing which is design c toibe displaced or removed during
Qperation, maintenairge,,s sqnice. a whipupon interloQckdefeat could permit
human access to laser or collateral radiation in excess of the limits of Class 1 in the
E"derallaser.product r e ifo anc estac rthemotrecent edition of the
Ame Nati Qn aLtanidards Insti ute for Safe Use of Lasers. ANSI ,Z136.1. Such
labIeiss1M4Llbe Risible on the product prior to and during interlock defeatandin close
proxincity toheopening eated bv the removal or displacement of such portion of
the protective ho'sing axhhallinclde ie wor-ing.

(1) "CAUTION--Laa•ser rdiation when open and interlock defeated. DO NOT
STARE INTO BEAM" for Class 2 accessible laser radiation.

A "CAUTIONLaser radiation when open and interlock defeated. DO NOT
SIAR E1QBEAM OR VIEW DIRECTLY WITH OPTICAL
-IiSTRUMENTS" for Class 3a accessible laser radiation with an irradiance
Lesn r ~a0lto25xlO 3 W cm2f: - -

3) - "DANGER--Laser radiation when-open and interlocksdefeatedLAMQII2
DIRECT-EYEEXPOSURE" for Class 3a accessible aser radiation when an
Radignren rih in 2.5x10 3I V m2.

- .M4"A-NG.ER--IAsc radiato weopnaditrck d zaaltd. VOI
PlR EL EXPASURE TO BEAM" for Class 3b accessible laser radiation.
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(O N dG ia- s tdii mvnwhen open and inerlck defented VOID EYE
OR SKIN EXPOSIRE TO DlECT OR SCATERED RADIATION" for
C'lass 4ac ssible laser radatioQn.

() "CAUTION--Hazardous electromagnefcradiation when open and interlock
defeated" fr c lateral radiation in excess of the aessible emission limits in
the Fe-d-e r- pr aoduct rformance standard or the most recent edition of
the Amrnerican National Standards Institute for Safe Use of Lasers. ANSI
Z13•iL

'IC' TIO5-1-1 ard xraysw eno en ndinterlckdefeaztfed~f
co!latcral radiaton in Lexcess of the agessible emission limits in the Federal
lajser vd.ucpt-erglan.ace standard or the most recent edition of the Anmrican
NationalSt andardsnsti t1 e Safc Use of Lasers Z136.1.

3 Encl- EaelHeiiinterloelied or defeatably interlocked portion of the protective housing or
enclosure whiehls designed to be displa ed or removed during normal operation,

nwail~tewanec or srieing, and which thereby would pernik human aeeess to laser or
collateral radiatiens hall have4abels as follows:

(a) For laser radiation in exeess of the aceessible emission limits of Class I but
net-in excess of the accessible emission limits of Class I, the wording:
"-_ , ITIOTOS I.... -rnsI 1v .,..-n nrmpn fO NOT R. T.AP.. WTO * ZAM"

Rnr Incpr rndiAtinn in i-wPPcR nf-thp APPPq,sib ~Aeemison 6mtso lassf
ffhe aceeess ibl e ernission limits oGess *, as applieabe-, -but not in excess- of,

Class 1HI, tewedig: "DANGER Laser
DIRECT EXPOSURE TO BEAM."

diation when open, AVOID

(e)-Fei a eiadiati-i excesse the-accessible emission limits of Class IHI, the
wording: "DAnGER Laser radiation when epen. AVOID EYE OR SKIN
EXPO E TO DIRECT OR SGA-TTERED RADIATIONs."

_ r.t _ __!__!_ I___!s_ _ rll x r
f) ["o_. collateral t n in exeess or the emission limits et rable V.

(i) If the-linitsin-paragaph A of Table NE are exceeded, the wording:
"CAUTION Hazardous Electremagnetic Radiation when open"; and

_rTll _ x 7 st __,_1!_ _.fll It thp-4 +im-4'-in nnrni'rnh H At: tihIAV irp cexricP9 thp. vordi~na
\-b 

s __ .AUT N Haa -rdo-u- X Ray Radatin-
"CU N Hazardous X Ray Radiation."

..- - - -. -.. .. ~ . _ -. 1..

(e)-P--iFo"teetiN~e 1- e-4in cr -enlosures which provide a defeatable inter-lock, the
werds "a 1 A intcleck defeated" shall be included in the labels specified in
Subdivisiens AA.30c.i.(8)(a), (b), (e), and (d).

xi.( (al) The word "Invisible" shall immediately precede the word "radiation" on labels
and signs required by Paragraph AA.3e29c. for wavelengths of laser and
collateral radiation that are outside of the range of 400 to 710 nanometers.
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(b2) The words "Visible and Invisible" shall immediately precede the word
"radiation" on labels and signs required by Paragraph AA.3.e9c. for.
wavelengths of laser and collateral radiation that are both within and outside
the range of 400 to 710 nanometers.

2Lii(-G)AIl labels placed on lasers or signs posted to laser facilities shall be positioned so as
to make unnecessary, during reading, human exposure to laser or collateral radiation
in excess of the MPE and Table W limits in thefmost recenLedition of American
NationalUStandard for Safe Use of LasersmANSI Z136.1 and the collateral radiation
limitsiiiie 21 CF40 Part 140.

2ii Labels and signs required by Paragraph-AA.3e29c. shall be clearly visible,
legible, and permanently attached to the laser or facility.

I AA29
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protection surveys as may be necessary to comply with this Section-AA.3-1. At intervals not to
exceed 6 months, surveys shall be performed which include but are not limited to:

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

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

c. A determination that the laser controlled area is properly controlled and posted with accurate
warning signs in accordance with Seetien-AA.3029.

d. A re-evaluation of potential hazards from surfaces which maybe associated with Class 11-i
and Class I- _beam paths.

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

[Sec. AA.42-31 - Measurement and Instrumentation. 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. uUnder those operational conditions and procedures which maximize the accessible
emission levels including startup, stabilized operation, and shutdown of the laser or
facility,

ii. wWith 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. aAt 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. wXVith 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 Wh at 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
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their equivalent whieh-that account for all errors and statistical uncertainties in the
measurement process.

� I c. .Accessible emission Icvels of lascr and collateral radiation shall be hased upon the following
rnleasurcmlenits asjpproprite 4 or theireiuivalent:

)asc intende ia lale where the emitted laser radiatinnis
oil! ike to ke QW -mwitl optical instruments, the radiant power (W) or radiant

gnc (J) etcct e through a circular aperture stop havina'diameter of 7
* millimeters-and wvithin a circular solid anle of-acceptance of lx]O-i steradian with

. colli tinoptics ofSd opters or less. For scanned Iaser radiatio. the directionof
ac chanme s needed to raximize detectable radiation.

with an angular spe•d of upto5radians/second.'A 5Q millimeter diameter apert
-top with the same climating optics and ac etance angle stated above shall be used
for all other laser p!roducts (except that al7millimeteriameter aperture stop shallbe
,- us-edin tlhe measureecnt of scanned laser radiation emitted by laser nroducts
manufacturedsni before August 1986)

(L- Tjle irrnadance (W cm' ) or radiane re (J cm' 2 ) eauivalent to the radiant power
M-oruradiant ner ectectable through a circular aperture stop bavine a diameter
of 7 milli eters and. for irradince bwithin a circular solid ange of ac
lx10' steradian with collimatin Optics of 5 diopters or less. divided by thearea Qf
the aiiert re ston (cMa ,

) The radiance (W cMn2 sf') or inte zrated rdiance (J cm-2 srhl) eauivalent to the radian
- w rA AMXr radiant POgyC~ (J) detectable through a circular aperture stop having a
- imeter of 7 millirneters ad within a circular solid angle of acceta ce of lx10 5

stcgidian with collima i tics of 5 dionter r less, divided by that solidi ngle (sr)
and by the area oL1hegpj rtur - AstopcesAccssible cmission levcls for
classification of laser and cellateral radiation shall bc based upon thc follcwing
iteasurements:

i. -The-fadint pemver (W') or- r-adiant energy (J) detecatable thro-ugh ai c -iruar- aperture
stop haviing a di metcr of 80 millimeters, cept for scanned lascr radiation, and
within a aeir-eular- solid angle of acceptance of I K 10- 3 steradian with eollimating

of 7 millimeters and, r1 a a , i na circular-sV zolid a igle ofa~c a pf xVt--
.1-0 3-ster-adian ith. colimating optie of 5 d~qptes, lcss, iided by the arca of th
apcrture stop (em2).

n. Tse radiance (MI em 2 sr- ) or- integrate raEiance (i pcn 2 sr, ) equivalent to the
r.tdi"Eiwer -W) o r radiant encrff (J) detectable thrrugh a circular aperrure stop
h aiaeter of 7 nillimeters and within a circular solid angle of acceptanee of 1
*-10 l steradia l-Witi collimiating optics of 5 diopters or less, divided by that solid
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engkl-Fawl f of ftt e aperture stop (em2).

is- . ----A-ees'~ibl emission levels of scanned laser radiation shall bc based upon the
Itasurement of r-adiation-deteet-able through a stationary circular aperture stop having

a;finimete-frdiame er and within the circular solid angle of aeceptanee with
eolli-itigo iesapplieable-under Subparagraphs AA.32cL.i., ii., and iii. The
direetfiei4-ohe- e~iange-ofaceeptanee shall change as needed to maximize
d~etaee fiationi, with an angular speed of up to 5 radians per second.

d. Measurements for maximum permissible exposure shall be measured as specified in
Aj)piedix E-an inii~sz hine most recent ediii nerican Nation Standard for Safe
L se olLascrs, ANSI Z L3.6J:Fabl es IVa, Alb. and Are.

Sec. AA33-_2 - 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 who niayhe exposed to radiation within the NHZ.- Appendix A-mprovides recommended
procedures whieh-that apply primarily to users of Class 3knr 4V lasers.

Sec. AA.44-3' ) Nw hiet wflovhourNoiikatian.

a. hiied te-NotifieationTwentykuLb hur Noiiika1on. Each registrant shall notify the
Agency atei eel-wihn ̂ 411QU S of discovei by telephone. fax rc cail ortelegraph of
any incident involving any source of laser or collateral radiation possessed by the registrant
and whieh-that has or may have caused:

i. aAn exposure to an individual of greater than 100 times the MPE limits in the most
cee 1 edition of the American National StandadSforSafese of Lasers, ANSI

ZlU36) ! or the collateral radiation limits in Title 21. CFR. Partl]40. or Table V limits
ei*s r-eelaterak-ia*tiea; or

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

iii. aAn exposure to an individual whieh-that involves perforation of the skin or other
serious injury exclusive of eye injury; or

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

b. TwentyturHourFive Woykmn I5D s Notification. Each registrant shall notify the Agency
by telephoneA fa r m irtegraph-within five workine s h4ours of any incident
involving any source of laser or collateral radiation possessed by the registrant and whieh-that
has or may have caused:

i. aAn exposure to an individual of greater than 5 times the MPEinIts in the most
tin anona l Standard for Safe Use of Lers ANSI Z136, 1, or

collatcral radiation linitsin T tle 21, CFR, PartlO4Q. or4TableVAlimitsof laeror
el-ifaid~a-ia; or
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ii. aAn exposure to an individual with second- or third-degree burns to the skin or
potential injury and partial loss of sight.

Sec. AA.3&K_4- Reports of Overexposures and Excessive Levels.

a. Each registrant shall make a report in writing within 30 days after a 24-hour notification has
been made to the Agency of:

i. eEach exposure of an individual to laser and collateral radiation in excess of the MPE
limits in the most recent edition A rican Ntional Standard for Safe Use of Lasers.
ANSI Z13".] or collateral radiation limits in Title 21. CFR, Part) 04

ii. a~ny incident for which notification is required by Seten-AA.34- .

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

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

Sec ~~~ ~*. AA Noiiain.. R~rst id

Sec. AAk3 of - Notifications and Reports to Individuals. When a registrant is required pursuant
to Seetien-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.AA.3,7 M- 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 S9ubpa'giF.-Jh-AA.2928a.ii. and SeetieR
AA.34M).

ii. The results of all instrument calibrations under Seetion-AA..3 1.

iii. The results of medical surveillance performed under Seeien-AA.2342.

iv. The reports of incidents as described under Seetien-AA.4Q5.

/ This paragraph is suggestedfor use by States ti'hich have the authority to maintain the names of individuals as
confidential infonnztion ' -
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b. The registrant shall maintain such records required by this Section AA.3-7-until the Agency
authorizes disposition.

Part AA

APPENDIX -A

Fr

MEDICAL SURVEILLANCE

A4-.I_ ifflose of Ncdigal Survei-1a
persennel-werkign-T swa reun
,,urveifaiieeen natsm -ain~k
dh- iegieavt iti- *pes
or effZ-et.

nee
lnt
a-aes
u-re

T. qhe basic reasons for perforn-ing medical surveillance of
t are the same as for other potential health hazards. Medical
sessient of physic-al fitness te saely perfform assigned
:to a speeific agent, and carly deteetien of biologic damagc

Ph ;ical fitness assessmnet e u di
unusua-" s Aieu-lar- eiirennmient-Fer- wer4Eers using lascr devices, the need for this type of
assessqent is mest fikely to be detennined by factors other than laser radiation, per sc. Specific
in atin-enmedienal su veillanee requircements that might exist because of other potential
e-Iff)(4pStires such as toxic aenizing radiation, etc., are outside the scope ef this App-endi

DfreethiogieaI mniterin oa.cradiath >-is impossible, and-pr-actical indirect monitoring
threughi -the -u-e Efper-en 13lesimeters is not available.

E-ary-leteetionefbielegieeelangeord.itnage-prsupposcs that chronic or subacute efects may result
enm exposure to a pa4itiula -agent-at levels bel ow that required to produce acute injut-j-Aetiv

intePreie n oef ps~ eare her bielegieal-damage or to allow recoerfy from
biolo~ieeal-efrets.Altheu-ehrieiiijtir from laser radintion in the ultraviolet, near ultraviolet,
blieuperin a vFit le r-red-r appears to be theoretically possible, nisks to wveor-ers
usilng laser devices arpai l accidental acute injuries. Based upon risks involved with
etlfentSes< Pseriv diealsweilan r ents that should be incorporated into a
fi-mn1-stend-arpdpebe-irii

Ohei- auie .ntsr-fF- ef-o per-f ini exteni medicalsurweillance have been based on the feai
d~at-fe-peatd-i-aLec-idels-nit-ht-*) F-anldd4hatwerkefrs would not report minimal acute u

vthatave been repoIaed in the past 15 years and the xell eat
saitye r-ed i lascrIoiees-dees,"ot provide supper4 to this argument.

".- are'dieal-Exal ainatiens

AA.X 2 . 1.1 4]Pe -ne nItMeieM - Erminations. Exeept for examination fellowing suspected
njuith are the only-ewmiatio s "uifei. Onc puwpse is to establish a baseline againstwhieh

deaine-fi(*pfHnaI yle4aebc-measu-red in evtent of an accidental injury. A second purpose is to
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ientify eertain-rkeFsi -he migit-hbe1-asPccial risk from chronic exposurc to selected wavelength
lascrs. For incidental workers onlyvisual aeuity measurement is equired. For laser Workers,
mediea1utenries, visual aemeasurement and-seleeted- exaninatien pfetools arerequired. The
wavelength of lascr radiation is the determinant for which specific protocols arc required (sce
A 1should be performed by or under the supenision of an
ophahnWl eist or othwer qualified physician. Certain of the examination protocols may be
peffemed-bntlr-quafied-praetitioncrs or tclmnicians, under thc supervisign of a physician.. Many
ophthalmaologists may pr6fcr to PerfomI more thorough eye examinations to assess total visual
funetien as opposed to limiting -aminftion to those areas that might be damaged by paricular laser
fadiatien. Some employers may find it advantageous to offer these more thorough examinations to
their woetcrs as a health benefit.-F r example, certain of the additional examinations, such as.
ton _eutrg t - may be of value in detecting ow t A-_diseaseconditions; in S case
glaucoma. Even though this type of problem is unrelated to wori with lasers, appropriate medical
inteizention 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
slkin cxaminatioas oresuggested to servc as a baseline until future cpidemiologicniddemioloaecal
study-ind her they are needed ' T not.

AA.'. 1. Periodic £ Examinations. Periodic are not-equired. Atthe
presen time no chronic health problems have been linked to M'ork With laser radiation. Also, most
uses of lase s-o not result in chronic exposure of employees even to low levels of radiatioei. A largc
number of these examinations have been performed in the past and no indication of any detectable
bielogie ehange-was noted. Employers-mayish to offer their employees periodic eye examinations

rea En to r-equ.i-re such examinations as part-of a medical surveillane program.

AA.2.1.3 Termination Mediea! ingfions. The primary purose of te.inafien
examinatios is r the legal protection of the employer against unwafanted claims for damage that
might occur- after an employee leaves a particular-job. The decision on "vether- toeoffer-oer requr
such examiaon isto to indi^-idual empleyer-s..

A.4.2Exainination Protoeels

AA.2.2.1 Medical Histoty. Thfllowing urotocols are .Required forpreplacement
examinations of all laser worflers-

The Tient'spast eye hisieryqand-family eye histor- are reviewed.
Any eulaeni-eomplaints which he now has about his ire rc noted.
Any-hitery of skin problems is reviewed. .

ucn. a..d ast medicatiue iewed.
The patient's general helalth status sh6uld be inquired about with special emphasis upon diseases

whieh ca-n give ocular or skin problems.
i M caIusc thc~ lascr worl~er to bc at incren'e4 risl: if clhrrnio Acn1ure

to Ultrvo.4Olet-orblue speetrnm laser radiation is possible.
Use of pliesensi--tizn.-in edietions, suCih as phenotehiazincs and pzoralens, lower the threshi

for biologic et-tcets in the cormea, lens, and retina of experimental animals.
kphaleiindividuals wuldbc subject to additional retinal e-posure from near ultraviolet-
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Riadidtioiln

Ult}*l---s~ir-owie-iewiee{flower-ee oflsFadtinn thesew elengts is required,
there-sheoulbe-d *reason to ldey-,empleymentto these indivi uals. With current aser

syste *hro eni-e cn toe.-lees of blue laser radiation is very unusual.

A.2.2..2S Sec AN S 1 '1 1' i:^n^' +>nda- f ̂ - S^^ I ^T ^^^- > < z 7af
cndiE fon Wisual i Required for preplacement examinations
fer all inekk-ntahand laser \workers. Distanee visual acuity should bc tested both with and witheut
e*eetwe-lenscs to 20/15. Results should l recorded in Snellen figures. Thevisual acuity atinca
isqeste 3 iiand reccorded r tested figures or- Snellen figures with and withouteIcscs, if
any ";s kwatipf-ser^eez: . tm~ s mayt be useda... ,.su tz.7. .. eI*H.t ,V;i

A-A.2.'.3 Manifest Rcfraction. ReEuifed-ffr -preplacement examinations of all laser workerrs
when-indieaeet-llis is to measufe4hr patient's refractive error, and the new visual acuity of the
pai-eni*i* nbted-bidfe .- istial aeuity is iwproved over that achieved with the patient's old lens

i nof the examination. This examination shall be eanied
out-ifl-ATe-onnel whose best COITed-dtaneevisual acuity in either eye is Icss than 20/20.

AIA.2.2. l External Ocular Examination. Required for preplacement examinations for lasec
wefle*ets ungsen systems predueing-a fation below 350 nm or above 1100 nm. This includes
examination of b-ls, I es-ee'ojunctiva, sclera, comea, iris and pupillary size, equalty
Feae 4y-and egularity~

ttt.2.2.5 Ex.Winjation bv SLiain. Requir-ed for- prep! cement examinations of laser weorkers
using laser systems, producing fIadifaon below 420 nm or above 750 nm. The eornea iris, and lens
a *rned wth- ID' eras epe an ddewsF-lbed

AA.2-.26 -Eilaation he- uhw Fu w nhtlialmoo R -^
pfepiaeeme-t -e.ainations of laser worklers using laser systems producing radiation between 390 nm
and 140-nmi-and-anaphnikiewvo-kerl--4n threeerding-eofhis portion of the examination the points
t ofbopoveacl--sce orc sepities in the media; the sharpness of outline of-th

ioloO i sent; thi of the size of the retinal veins to
t4ii£tefahetinal-atteies-.the presenee -o aabsence of a well defined macula and the presence or
ahbenee fevelar-rane t-ml pathology that can be seen with a direct
ophthawiceoc. Even qm aUi eifoioal slould be described and carefully localized.

..7 Skin Ex_ _m i r- I' l , for preplacement examinations of laser worlkers;
haweve&F -ugested4.w- ,mlyees with-h& r photo sensitivi or those working with ultraviolet
Ie~r-sEam. sktio+x ofthc slin fr prsesnce of abnormal pigmentation or depigmentation, keratoses,
mal+**neies-.-te,

AA .. S knifG4-,k-eufd-h Amsier grd sheet is presented to each eye separately
and-aowdis*~r {1tt~hn-gFid is noted by tepatient and drawn by him; may be part of a thorough

A.2.2.9 Not required. This is the measurement of intraocular pressure; should be,
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L ial E1 a itioreuet--fl-* it~iaimogicfEie examinawtin,

,

AA.2.-2.1n Phot*anh of thc Posterior Pole of the Fundus. Not required. This includes the-area
ehe-meula and head of the optie nerve and should be taken in color; may be obtained byjthe
ekatmmini-hysiio4e-moere-tuly-escribe retinal abnonnalities. Appropriate techniques to reduce
fhepatient's exposure to optical radiation should be employed.

A.2.2.1 1 Other Examninations. Further examinations should be done as deemed necessary
eexaminer,

AA.3 --Medical Referral Fo win-Suspeeted or-Knewn base. Any cmployee*ith a
suspeeted eye ijury should be r-eferred to in ophthavlmologist. Perso ns nnjuries shoukldb eC
seen-bI-a-physieian.

A-AA rpidem ieSwdies. Past use of laser systems has generally been stringently eontolled.
Actual cxposure to laser w*orlers has been minimal or even nonexistent. It is not surprising-that
aeute e t a"1i1ej -as -een rare and that the few, reports of repeated eye examinations have not
noted any chronic eye changes. For these reasons, examination requirements are minimal. Hewe. cr.
nnimal experiments with both lascrand narrow band radiation indicate the potential for chronic
damage fro-mn both subacute or cre s to eetain wavelenghs of radiation. hens opacities
hwebeen produced by radiatien in the 29- 1-50 nnM range and are also theoretically possible from

Phateeheiiiical retinitis appears to be possible to induce by exposure to .350 500 nm radiation. If
laser- systems are develeped that require chroel exposure of laser workers to even low levels of
radiation in these wvae length regions, it is recormended that such workers be included in the long
erniepideniielegie studies and bave periedie cxaminations of the appropriate eye structres.

Epidemielegiecstudies ef wrlefkrs with chfronic skin exposure to laser radiation (paticularly
ultraviolet) are suggested.

AA.5 Referenees
Th . . - . .-. j.:.. ..-. -

AA.. 1 Friedmann, l.I, Oplthalmic Seeeingu f Laser Weir4Eer Ann Gcoup Hyg, -2 1:2:: 279,

4-978~.
-' - ' - -

AA&.2.Hathamvay, J.A., Stem, N., Soles, E.M., and Leighton, E., Ocular Medical Sun-eillanee on
lier-owavec and Laser- W^'oler-s, J Occup Mcd, 1 9:693 -688, 1977.

AA-4He14thamwav,, .A.. The Needs for- Medical Sufr,'eihlaneeof Laser-and M4icrowmaveAeWr-ker-s,.H . -n e ts. E: ^ . -; p. ;,.- . -. ; . .- -

- t C hthalmolo, Societas Ergophthalmologica Intemationalis,
Stockholm, Sweden, 1978, pp. 139-160.

AA39



- -i--A

SSRCR Volhinic 1.4wwi, UAnmv 2004 . - .. . A m . DRAEN

Part AA

APPENDIX AAA

GWIDEINES REQUIREMENTS FOR LASER LIGHT 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 ILlimits under any possible
conditions of operation.

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

(a) If the average laser power collectable with appropriate apertures is below 0.39
microwatts, then the limits of Class 1-1_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-jwill 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 A-i2_when
the radiation is not intended to be viewed by them. Areas where levels of laser radiation in
excess of the limits of Class 1l-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
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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 h2 at any point less than (a) 3.0 meters
above any surface upon which the audience or general public is permitted to stand, and (b)
2.5 meters in lateral separation from any position where a person in the audience or general
public is permitted during the performance or display, unless physical barriers are present
which obstruct access by the audience or general public to such levels. ;

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

egquirements and Regulations are met. In other cases, upon application to the Agency,
appropriate arrangements maybe made for unattended operation.

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

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

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

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

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

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

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

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

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

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

15. In addition to the requirements of AA.1 1, before the laser light show is permitted to operate
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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-.UThis 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.1
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* LASER LIGHT SHOWS

Application of Safety Criteria

OPERATOR IN CONTROL

MFloor Areal

. .-d

NO OPERATOR IN CONTROL
I (Side View)
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LASER LIGHT SHOWS

Application of Safety Criteria

OPERATOR IN CONTROL
(Rising Floor Level)

OPERATOR IN CONTROL
(Side View)
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LASER LIGHT SHOWS

.Application of Safety Criteria

OPERATOR IN CONTROL
PHYSICAL OBSTRUCTION

(Top View)

Rope Barrer

2.5 Meters

Audience
(Less than 3 Meters) Class I

21 Meters

OPERATOR IN CONTROL
PHYSICAL OBSTRUCTION

(Side View)
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LASER LIGHT SHOWS

Application of Safety Criteria

OPERATOR IN CONTROL
INCLINED LASER RADIATION FIELD

(Side View)

_ DRAFT. _ _ . . . . . _ .

OPERATOR IN CONTROL
INCLINED LASER RADIATION FIELD

(Top View)

aser
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, Agency Form AA

[APPLICATION FOR REGISTRATION OF LASER FACILITY,
MOBILE LASER, OR SERVICE ORGANIZATION

Registration is required for all uncertified laser products and for certified Class Ilb-3h(other than
those exempted by Subparagraph-AA.3bj6aAi.) and Class l-4jaser products.

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

Address:

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

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

4. Prior Laser Registration Number, if any.

5. ., Sources of laser radiation (Class iib-3hand Class IV-only): - .

a .... . . ,.r..,.,..C

,Number of Sources-
of Laser Radiation .. Range of Average

Wavelength Range In Facility Mobile Power or Energy

..Visible (0.4 - 0.71 pm) .. .
. NerI'R (i. 0.71 -.1.4Em ' : '' . ; ' . ' ,' ' ''' ' .

Far IR (> 1.4 tun)

6. Name of Laser Safety Officer:

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

S. Authorized Agent of Applicant:'
(Print Name) . . . (Title)

9. Signatures:
Laser Safety Officer 'Application Date

-. !:.. : :'' .: x : ia:.. , i >.'1? ,;

Authorized Agent

See associated instruction sheet before completing this application.]
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[Instruction Sheet for Registration of Sources of Laser Radiation
(For exemptions to registration requirement see Seefien-AA.l-63.)

PLEASE PRINT OR TYPE ALL INFORMATION

Note: Carc in compiling and entering all required information in the application will help to prevent
undue delay and to reduce the amount of iorrespondenee eeessar;. Your cooperation is earnesty
selieited.

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

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

3. Self-explanatory.

4. Self-explanatory.

5. Sources of Laser Radiation - Include data only for uneertified Class IlIb and Class IV-
laser sourees-,for certified Class UlIb 3Tlaser sources not exempted by Subdivision
AA.3b1 6a.i.(2)-,and for certified Class V-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 registration date.

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

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.4l-7-b 4.

8. Self-explanatory.

9. Self-explanatory.

Mail [TWO] copies of your application for registration with [TWO] copies of your laser safety
procedures to: [Name and address of Agency].1
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APPENDIX AAB

TRAINING

1. General

Training shall be provided in laser safety and laser health physics to all laser safety officers
(LSO's) responsible for Class UIb-_1b and Class W-4ILasers. Training of LSO's responsible for Class
I1, Class 142 Class Hia and Class MIah-3jdasers should be provided as needed. The degree and type of
training shall be appropriate for the degree of potential laser and associated hazards. The LSO is
responsible for ensuring that users of laser products are trained at a level commensurate with the
users duties and the degree of hazard.

2. Laser Safety Training Topics

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

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

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

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

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

skin

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

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

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

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

3. TrainiiGuidt-or- e,- S-a"t Officers Responsible for Various Laser Classifications
Table 1

Su tTminI for LSO'sand-Empklyes

HIGHEST CLASS LASER
Training Vehicles I 114+a2 *E l a UIb3b AV-4
Manufacturer's Guides M M M M M
& Operating Manuals

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

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

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

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

1/ Such as: American National Standardfor the Safe Use of Lasers, ANSI Z136. 1; Laser Institute ofAmerica Laser
Safety Guide: American Conference of Governmental Industrial Hviienists - A Guide for Control of Laser Hazards: or
any other similar literature the Agency considers adequate.
2/ Because of the greater potential hazards from Class H&h.!& and R14Lasers, duration of course would be several
days. This tirining may be done by outside specialists if not available internally.

AA50



-DRAFT SSRCR Volume IIJefae l 94Jluw2OjM

[Tart AA

APPENDIX C

MEDICAL SURVEILLANCE

J Ptrop of Medcal Surveillance. The bsic reason fo erfonrmingmdciuvilneo
P-erno nl wokigLv ind alaser environment are the same as for other potential health hazards. Medical

su'csllancesxntna41on may nc u ejassesment of physical fitness to safely perfonn assigned
duties,-biolQgigoLrnit of exposure toa specific agent, and early detectionofhbolgicaunt
or effect

RI-yljcal-fitness assesmtsxeudAo etrmine whether an omploy ee would be atincreased or
unusua iskin a pAilrenvironrment. For workersji ngelar devices, the need for this tpeo
assesSmRpp np eloIbe deternmined by factors other than laser radiation. Specific information
onmedical sun ellanceuegmirements t iat exist b use of other potential eposures such as
toxics o outsidethe scpe of this Apendi

Diecio cl ontoi~~Lascr radiation is impossible, and practical indirect monitorn'
th Un~th~c u of pprs~nal dosimeters is not availablc

avdetectiwon of bigic chane arndgn e presupposes thatchronic orsubcu effects may result
from expAu e toa pjiilarticen~atievels below that required to nroduce acute injuryv. Active
intervention must then be possib est fiunher bialogiLamago to all recovef
b gical gfficts Altho ghonic inti v from laser radiation in the ultraviolet, near-ultraviolet,
biwqrenition of the visible nad nearred eginspearsAto be h eotil pssible. iss to workers

sing laser devices arc primard from accidental acu nnes. Based upn risks invoed with
cun-ent usesofMasieudeveices edical surveillance requirements tat should be incorporated into a

nnal stan Xddpear toje minimal,

Other arguments in favor sive medical surveillance have been based on the fear
that repeated accidents might occur andthat workers would not report minimal acute injuries. The
very small number of laser inju ha have be~nenQrpotd in the past 15 yeairs and the excellent
safety records witlaserdevices does not provide suppor hisargument.

2 MedicaLExaminations. ,

.2.1 Rationa fQrExia minti ons.

.11 Preasi men ioviint) Medical Ex ations. Prep s ign P loment
medlcalexaminatni mav be sconidered rusers of Class 3b 'or4 lasers vho maybe exposedto
tad iatiou within the NHZ.One nurnose s to estabih a bgainast Whih dam ger

uiar Lcan beirnqswed in event-of an tal injury. A second purpose is to identify certain
jNor-gght be atspecial i sk from chroniQ xposure to selected wavelength lasers. For
incidentalFor laser workers medicalhisries
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Visual acuii t SLIcasuremnnt and selected examination pr otocols ae rLired. The aelenrh f a
riaili.atioil is the detcminaint_roiwhichi spci~lic protocols are requ r Ldee Paraiuph 2.
Examinations should he pc Q(o _icl Qr ulnder thsupervision ot an lhthalmQ olgist or other
qualifjed-physi Ian. Certain of the examination prQtQcols ve prfon-ned by other qa led
pdlatitlnrs or techniciac nsdLner thje supervision of a vhysician. ny ophdi lmodists mav prer
to pcrftrm more thorough eye examinationstoassess total visual function as onoged to liminijg
exam inat o t lcihose areas that mighte dama gedby ar:icular laser radiation.Some employers
inav find it advantagecouis to offer these more thorou examinations to their workers as a h ajh
benefit. For examplc ,cv~rlcijnofthice additionaLexamirnatioais, suca onionetrvmay-be-ofvalue in
detectingj uLnk vw disease conditions: i csep1aucoma. Even thoug this e of problem is
unrelated to work with lasers. applrop ate medical interyenion will piromte theallbier work fircx
Altholugkl chronic skin damag from laser radiation has not been repvorted, and indeed seems unlikely,

thiS ;!eCulsntie l adeqguately studied. Limited skin examinatips are sugested to sees a
lasqclincuiltil future ei~idniiolouicq~qttv ind~icates whether they are needed or not.

.2.1 .2_Periodic ecdical Examinations. Periodic examinations are notrequired. At the present time
nocsl nic heailth irolLernsiLhae beenlinked to work with lase adiation. Also, most uses of lasers
(lo not resullt in chronic exposum=eonQ piovecs even to low levels of radiation. A large number of
thes eexaminktiQns hav be -- perfonned in the past and no ind ation of any detectable biologic
changcxvas wnted. Employers may wish toQffer their enplovegineriodic eye examinations or other

1edical exami.htions as a health ben___ h er, tgr d t r to be any valid reason to
require such, examinations as part of a medical surveillance ppM.

.2. ._.3 Termination Medical Examinations. The primary pumose of tennination examinations is for
_Lhcje.ga!-Trrotcqt on f the e&9yger aainst unwanTante a igsn for damage that might occur-afler
emIpioyce leaves a particular job. The decision on whether to offer or require such examinations is
lc to individual employers,

.2.2 Examination rotcols

. -Md c-aHistovyJ he f w n tocoLs- n a be onside red for Lep1a-enent(pre-
em-pl.o-vientlexaniinations of all laser jvOrkcis;

The hc paiticnt' pas eistor and fami 1Yeye history are reviewed.
_Apcurentcompdaints about the workevgs
_Anv history of skin problems is retiyewed

cUI nt l gaistnis medication use is rev eweed.
The paticngt'egneral health stat s shuld be inquired about with secial emrphasis ulpn
diseases which canl 4Q ullaror skin problems

.Certain medical con(litions may cause the laser worker to be at increased risk if chronic
bxd y e hlue specQtrUm laser uadiation is p ible.

-e tosensitizing ledicationss,uc as phenothiazines~and ps ralens, lower the
__L Qfiph - ~- _______ -

threshold for hiooI-gc effectsin the cor neaensjmd retinaof eijenm eltal animals.
._ApIakic individuais wouli be subject to additional retinal e-pre from near-ultaviolet

rad"licltio-n.

Unless chronic view jinrg °! er levels of raldiation iTihese waxelenths is requied,
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tice sb ouvldl be no reasonto denv emnployment to these individuals. With current laser
aysternschronic-oxposure evento owlevels of bluclaser-radiation is very unusual.

2,7 2_See ANSl ZI 36i1 AAmrican Nationaltandard for Safe Use of Lasers 6.3 and Appendix E
o Mhto-naL cae tcl

3 MeNad l Referral Followvint ap-cted or..Known Iaser Injuy Any emplovee with a
sugpete6cQyeinjhryshnu d be referred to llogst. Persons with skin injuries should be

secnJalhy sici an.

A,5 Refernces,

AA.5.1Friedn ai A-., lepethalmicScrening fLaser Worlkers. Ann Occup yv .21:277-279.

1 97S&

MAA5.._2Htbaway J.A., Stern,iŽL Soles.E.M., and Leiahton. E.. Ocular Medical Surveillance on
Mirowa~e ndI ser Workcrs ppMed. 19:683-688, 1977.

AK%3 H tsawaylA., TheN fol Medical Surveillanqeof-L-aser andicrowave2WQrkem,
Current Concents in Em itbalmoloU, Societas Ergophthalmoloaa Internationalis.
Sioc}h lm. Sweden. 1 978.pp. 139-160.

AA.5A4Wolb rscbt. M.L.. and-La nrsM.B.. Testing visual capabiLies for medical srveillance or
Lotnsureib fitness. J Occu 4e 2L:897-901. 1985.1

Pa4rAA

APPENDIX AA

MEASIATREMEN FOR AAXIMUM PERMISSIBLE EXPOSURED

1. Limiting Aperture. The limiting aperture specified in Tabic YIII shall be the maximum circutla
area over whicih fa4ianee-and radiant cxposure 6an b6 aveaged for- measurements and caleulaticns

of all MPE values.

2.intr-abeam or- Extended Souree Oeular- Exposures

(a) For the purpose of these regulations:.

-(i) Sources such as laser arrays,
didR.addiffitserelii",|ni a SU466 Sal b ereosiern t -id t ktended saweea if their- angulexs

subtense,* i.e., apparent isual ngle, is equal to or greater than am, as specified in Figure 3. An
e* re*~de rc subtends an angle at the bbscrver's ee equal to or greater than the angular subtense,

fi.in as spceificd in Figgure 3, across the greatest angalr- dimension of the soure as viewed by the-
ebserver.

(ii) All other lasers, such as thosc
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*wi ib- c-el-li mated-eaim~ ieh-pr-edu-e-sillan i.e., nearly diffraction limited, retinal image and also
j ues helbeoee sidered initeab e ving cases and shall hean-angular- subtenSe,i

dppd VI ig letWles a ...{I j,,,-a-s-peeified in Figure 3. Sources such as lascr arras, m.ultiple
ditdLesr-eiWtiple-dituse rtlec-tinlg sur-faes sall b considered intabea viewing for any of

e a sse tense is less than a .. i Any sources whose centers are
sepa.fated-bafale-esshi-,,, are treated as extended sources.

(iii) If measurements or ealulatiens
ar-e-ifquifed-.-tistiietionhalI first be made-between intrabeam viewing and extended souree viewing

iinh4e 0)4 to 1-A-niefeter wavelength region.

1' ifhefi a hi-kn -ernil--iAition at severtAvkkiel-v-Q4feireni ;avelengths, or where p::!s aes permosed on
H E su rfthefPE is e&ers fro. sc gnl Iavele**g's in tle

sed hasi, qf peetra! dEeftiveness with due alowanceefior all aorrvetion
fcn ir s cuw ran o diation is not strietbcalddiviwe (tohee nmay be .mnergisrn) and

'Eyiisho -e :itahins unil moei data ret avwilable.

h 'eteCe. it is the apparnt vtisual angl a,,s celelatetd froa thr
.,fJwYefe ffnd1lf tfeyffH e'e. Tlhe linfing ngular subtense is tAt apparent visial angkJ whieh divides

intrWhw Wei.ing-fimn extended source viewing.

(b) MPE values for direet eular expesur-eto

singlepumlses -uFes in intabeam viewing arc specified in Table IAa. Special qualifications
a*nd-useequir-eents afre- wided in Appet dix AA Measurements for -Maximum Permissible

E-.pesure 4 and 5 and Figures 4, 5, 6, and 10-.

(c) MPE values for ocular exposure to
extended-seuiees-linlesulsc;or eCpOSurfs are specified in Table lPA for the cornea. Special
quiflPe*tioens-antl-use requirements-ar"- .pro ed inAppendix AA Measurements for Maximum

Per,11iss icExpesui and -5and-l igures 5, 6. and 7.

(d) MPE values for broad band collateral
rkiidation..haU4 l-ei0RiiW-il-t-gar4-o-peeraI oneetn 50 nanometcr increments using Tables

la o-appropriatc.

\ . N1"E for l-sin Exposur-to a Las;erBcaln. IKIPE ^ alucs for slcine-cxposuroeto alaser-beamiarc
spethed-i:-Table We. These-levels are for worst ease conditions and are based on the best available

ilfiPr*lie IH.p itjivs pUl.scld lasers, the NPE's for skin exposure are applied as followst
Expleisufet-e-le- skin-sall net eeed the-MVE-based-pn a singlce pulse exposure, and the average
ikdiaewe-Cus otc tr in-shall--not exceed the MPE applicable for the total exposure train length.

I.Sccial Qualifleation-s Visible and Necar- inffared MWulti le Pulsecs

(a) Multiple Pulse Trains. Pulsed and
T Msdlnlineng u.;+ser vi lrfrltiple pulse or

i-liiple-* iiuewieLn nt-aneous pulse repetition frequenc) of any pulscs it-iina
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traiw-exeee&s-per seeond lase limits specified in Appendix AA Measurements for- Maximum
Penrfnissiblc Exposure 4.(a)(i) through (, ).

(i) The ifradianee of radiant
e"9%urte a-}diane or integrated r-adanl any individual pulse in a train is limited to the MPE fo

a -empar-able pulse; as specified in Appendix AA Measurements for Maximum Permissible
Exposurc 2.(b), (c), and (3).

(ii) Tle average ihadiance or radiant
ekpesure (radiance or integrated radiance) for the pulse train is limited to the MPE as specified in

Appendix AA Measurements for Maximum Permissible Exposure 2.(b), (c), and (3) for one pulse of
this irradianec or radiant exposure (radianee or integrated radiance) whose duration is the same as

that of the pulse train.

(iii) lAny and all groups of pulses
within the4fin are imited-eohc NMPE of one pulse with the samc duration as the group in the

man er speeified in-Appendix AA Measurements for Maximum Permissible Exposure 4.(a)(ii).

(iv ) For individual pulses with
duration less than 10 microseconds, the MPE of Appendix AA Measurements for- Maximum

Pemissible-E*pEsure 1.(a)(i) is reduced as specified in Figfe 12. in no case shall this reduction be
less than the reciprocal of the number of pulses within 0.25 second when the pulse train duration is

less than 0.25 seond.

(Ng M'hen the individual pulse
duration is 10 microseeends or greater, the MPE for an indinidual pulse in a train shall be calculated
ffem the E for- thc total "on time" pulse (T-OT-P), w hich has a duration equal to the sum of all the
individual pulse durationts in the train. as follows: The MPE irradianee of an individual pulse within

thec traill shall be redueed to the MIPE for the T-OT-P. The MPE radiant exposure or- integrated
radianee of-an individual pulse within the train shall be reduced to the MPE for the TOTP diAvded by

the-number of pulses within the train. The following formula shall be used to evaluate the MPE
applicable to cach puse:.

MIPE -- M
n.

where n - number of pulses in
the rain;t--indiul-pual ewidthh and MPE. 1 - 44PE applicable te a pulse of width nt, in seconds.
-Anadditionnal limitation is that the ave.rage irradianee in the pulsc train shall not ceceed the MIPE-as

specified in Appendix AA Measurements for- Maximum Permissible Exposure 1.(a)(ii) and the
MPE's for the individual pulses or pulsed repetition frequency shall be reduced to keep withn this

limitation.

(b) Repetitive pulses at repetition rates of
lesshtdanI hc1F (1Hz) shall be considered additive over a 21 hour pehod.

(c) Pulse trains whose duration is I
mieFoseeends or less shall have-the es sum medlinto a sile e t haplilable
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(d) Pulsc trains whosc duration is less than
0.2. -eeond-a s in3aneous-pukt-fepetition-frequency is 10 Hz or less sha11 not have their

Ei-eced by flie imitations o-fAp endix AA rasueenmts for ax m issible

5---Speei Qujii- ti~ -1i~ ed Avai~ble-ata are not sufficicnt to dcfine wavelength -colTeetions
feh+}H~ifoeeteii). ovcr thce cnitirc hinfared range (1.4 imi I mim). At 1.54 I 1m. the

NMPE -gien-Tnbles 1Va andil4V s-ineFeased by a faeter-of-10 for time periods shoeier than 1
mieroseeond.44owever, no extraolation to other-wavelengths is justificd on thc basis of present

infrmation.
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PART AA

K.> - -Registration and Radiation Safety Requirements for Lasers,

Sec. AA.1 - Purpose and Scope. - -

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

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

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

K>y - [These regulations do not apply to the manufacture of lasers.] .

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

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

f. In addition to the requirements of this. Part, all registrants authorized to use Class 3b and 4
lasers are subject to the following requirements: i -. - .

i. Part A.3a, A.4, A.5, A.7, A.8, A.9, A.1 1, A.12 and the applicable definitions in A.2 of
these regulations;

- x i , '' - ''A,'i

ii. 7 Part D.1004a. of these regulations; and - ,; - .. ) .

iii. Part Jof these regulations with the exception of J.13 .- Notification and Reports to
A - Individuals. -.. - -.- . . ;

Sec.AA.2 Definitions. As used in these regulations:
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"Accessible emission level" means the magnitude of emission from laser or collateral radiation of a
wavelength and emission duration to which human access is possible within a particular class in the
Federal laser product performance standard or the most recent edition of the American National
Standards Institute for Safe Use of Lasers, ANSI Z136.1, as measured under the conditions specified
in Section AA.31 of these regulations.

"Accessible emission limit (AEL)" means the maximum accessible emission level permitted within a
particular class in the most recent edition of American National Standard for Safe Use of Lasers,
American National Standards Institute (ANSI) Z136.1.

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

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

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

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

"Certified laser product" means that the product is certified by a manufacturer as required by Title
21, Code of Federal Regulations (CFR), Part 1010.2, to comply with the applicable requirements of

"Class I laser" means a laser or laser system 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. For maximum permissible exposure limits, see the most recent edition of American National
Standard for Safe Use of Lasers, ANSI Z136.1.

"Class 2 laser" means a laser or laser system that produces low-power visible laser radiation not
exceeding 1 mW. Eye protection is normally afforded by the natural aversion response to viewing
bright lights. The typical reaction time is less than 0.25 s. 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" means any laser product that permits human access to levels of visible laser
radiation in excess of the Class I 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, International Electrotechnical Commission (IEC) Class 3R" 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
transiency of most exposures and the aversion response are generally sufficient to prevent eye
injury. For maximum permissible exposure limits, see the most recent edition of American National
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Standard for Safe Use of Lasers, ANSI Z136.l.-

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

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

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

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

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

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

"Electronic product" means:

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

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

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

"Electronic product radiation" means radiation that is emitted from an electronic product as the result
of the operation of an electronic circuit in such product, and includes:
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(1) Any ionizing or nonionizing electromagnetic or particulate radiation, or

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

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

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

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

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

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

"IEC Class I M laser" means a laser or laser system that may produce visible or invisible laser
radiation. Under all normal conditions of operation, a Class 1 M laser is considered incapable of
causing injury from direct unaided viewing. However, there can be a hazard if an optical aid, such
as a telescope, binocular, loupe, or magnifier is used to directly view the laser radiation.

"IEC Class 2M laser" means a laser that is no more hazardous than a Class 2 laser for unaided
viewing, but more hazardous if an optical aid is used to directly view the laser radiation.

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

"Individual" means any human being.

"Integrated radiance" means radiant energy per unit area of a radiating surface per unit solid angle of
emission, expressed in joules per square centimeter per steradian (J cm 2 se ').

["Intense-pulsed light (IPL) device" - means a non-laser device that emits radiation to energy density
levels of optical radiation that could reasonably cause bodily harm and that is used for
photothermolysis. This device is a Class I or Class II medical device. The United States Food and
Drug Administration (FDA) regulations require premarketing clearance or approval, and a quality
system for manufacturing.."]

"Irradiance" means an area, specified by laser safety standards, over which the irradiance is to be
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averaged. This area is given as the diameter of a circular aperture for measurement.

"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
emission. Laser is an acronym for Light Amplification by Stimulated Emission of Radiation.

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

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

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

"Laser radiation" means all electromagnetic radiation emitted by a laser product within the spectral
range specified in the definition of "Laser" in Section AA.2 that is produced as a result of controlled
stimulated emission or that is detectable with radiation so produced through the appropriate aperture
stop having a diameter, a solid angle of acceptance, and collimating optics as specified in AA.3 1.

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

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

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

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

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

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

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

OD = log1, (Incident power!
(Transmitted power)

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

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

["Photothermolysis" means the non-invasive aesthetic application of intense-pulsed light (IPL)
energy to selective superficial features such as unwanted body hair or veins. (Also see definition for
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 2 sf'1).

"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-2).

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

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

"Safety interlock" means a device associated with the protective housing of a laser product, system or
facility which prevents human access to laser and/or collateral radiation in excess of the prescribed
accessible emission limit.
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"Sampling interval" means the time interval during which the level of accessible laser or collateral
radiation is sampled by a measurement process. The magnitude of the sampling interval in units of
seconds is represented by the symbol (t).

"Secured enclosure" means an enclosure to which casual access is impeded by appropriate means,
such as a door secured by 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 adjustments described in the manufacturer's
service instructions that may affect any aspect of the performance of the laser or laser system.
Service does not include operation or maintenance as defined in these regulations.

"Specular reflection" means mirror-like reflection.

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

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

Sec. AA.3 - Exemptions. The following are exempt from regulations in this Part:

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 pm) or near-infrared (0.7 to 1.4 pm) lasers or laser
systems that emit in excess of the AEL of Class 3abut which:

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

ii. Cannot produce a radiant energy greater than 0.125 within an exposure time less than
0.25 s. J per pulse. - --

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

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

e. Facilities containing only IEC Class I M, 2M, and 3R Lasers.

Sec. AA.4 - Prohibited Uses. . - .

a. An individual shall not be- permitted to look -directly into a laser. beam or at specular
reflections of a laser beam, or align a laser by eye while looking along the axis of a beam
when the intensity of the beams or reflections exceed the MPE limits.
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b. A registrant shall not permit any individual to enter a laser-controlled area if the skin
exposure would be in excess of the MPE limits, unless the registrant provides and requires
the use of protective clothing, gloves, and shields.

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

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

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

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

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

iii. Exposure of an individual for the purpose of research, except as authorized in
research studies. Any research using radiation-producing devices on humans must be
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. I c.

Sec. AA. 5 - General Registration Requirements.

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.c. The Agency may, at any time after filing of the original
application and before issuance of the certificate of laser registration, require further
statements in order to enable the Agency to determine whether the application should be
granted or denied. The applicant or registrant shall furnish the Agency with such other
information as the Agency may reasonably request.

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

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

Sec. AA.6 - Application for Registration of Healing Arts Laser Facilities and Veterinary Laser
Facilities.

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

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

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

Sec. AA.7 - Application for Industrial, Academic, and Research and Development Laser Facilities.
In addition to the requirements of AA.5, each applicant for use of lasers in industrial, academic, and
research and development facilities shall submit an application to the Agency [within 30 days after
beginning operation of the laser].

Sec. AA.8 - Application for Demonstration for the Purpose of Sales of Lasers.

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

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

Sec. AA.9 - Application for Providers of Lasers.

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

b. In addition to the requirements of AA.5, the applicant shall submit the address of the
established main location where the laser and records will be maintained for inspection and
the name of the on-site operator. This shall be a physical street address, not a post office box
number.
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Sec. AA. 10 - Application for Alignment. Calibration, and/or Repair. In addition to the
requirements of AA.5, each applicant shall apply for and receive a certificate of laser registration for
alignment, calibration, and/or repair before providing alignment, calibration, and/or repair of lasers.

Sec. AA.1 I - Application for Laser Light Show. Each applicant shall apply for and receive a
certificate of laser registration for laser light show before beginning any show and shall meet the
requirements of Appendix A.

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

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

ii. Notification to the Agency in writing at least seven days in advance of the proposed
laser show, including the following information:

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

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

(3) Scanning beam patterns, scan velocity, and frequency in occupied areas;

(4) Physical surveys and calculations made to ensure compliance with Part AA.

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

[Sec. AA. 12 - Application for Laser Mobile Services Used in the Healing Arts and Veterinary Arts.
Each applicant shall apply for and receive a certificate of laser registration for mobile services before
beginning to provide mobile services.

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

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

[Sec. AA. 13 - Requirements for Intense-Pulsed Light Device (Photothermolysis) Facilities.
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a. Intense-pulsed light devices used for photothermolysis shall be Class II or Class III medical
devices. FDA regulations require that these devices have premarketing clearance or approval
and a quality system for manufacturing.

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

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

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

i. Fundamentals of intense-pulsed light device operation;

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

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

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

v. Regulatory requirements.

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

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

a. Training and experience as outlined in Appendix B;

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

C. Knowledge of potential laser radiation hazards and laseremergency situations...

Sec. AA.1 5 - Duties of Laser Safety Officer. Specific duties of the LSO shall include, but not be
limited to the following:

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

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

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

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

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

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

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

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

Sec. AA. 16 - Issuance of Laser Registration.

a. Upon determination that an application meets the requirements 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, additional requirements and conditions with respect to the
registrant's receipt, possession, use, and transfer of lasers subject to this Part as it deems
appropriate or necessary in order to:

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

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

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

Sec. AA. 17 - Expiration of Laser Registration. Except as provided by Sec. AA. 1 8b., 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 - Renewal of Laser Registration.

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
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registration expires, the existing laser registration shall not expire until the application status
has been determined by the Agency.

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

Sec. AA.20 - 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 until declared invalid by the Agency.

Sec. AA.22 - Registration Shall Not Imply Approval. No person, in any advertisement, shall refer
to the fact that a facility is registered with the Agency, and no person shall state or imply that any
activity so registered has been approved by the Agency.

Sec. AA.23 - [Reciprocal1 Out-of-State Laser Radiation Sources.

a. i. Whenever any source of laser radiation is to be brought into the State, for any
K-i 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;

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

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

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

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

i. .Comply with all applicable regulations of the Agency;

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

- iii. Not operate within the State on a temporary basis in excess of 180 calendar days per
year.
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Sec. AA.24 - Maximum Permissible Exposure (MPE).

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

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

Sec. AA.25 - Implementation of Protective Measures. Protective measures used to avoid laser or
collateral radiation shall be implemented by a laser safety officer (LSO), or an individual designated
by management.

Sec. AA.26 - General Requirements for the Safe Operation of All Facilities.

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

b. Engineering Controls.

i. Protective Housing. Each laser product shall have a protective housing which
prevents human access during operation to laser and collateral radiation that exceeds
the limits of Class I 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
that exceed the limits of Class I 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.

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

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

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

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

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

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

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

(b) Laser radiation in excess of the accessible emission limits of Class 2 to
be emitted directly through the opening created by removal or
displacement of that portion of the protective housing; then, either

- - multiple safety interlocks or a means to preclude removal or
displacement of the interlocked portion of the protective housing upon
such failure shall be provided.

iii. Viewing Optics and Windows.

(I) 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.

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

v. Laser Controlled Area. 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
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collateral radiation limits in Title 21, CFR, Part 1040 is possible. The controlled area
shall meet the requirements of Subdivisions AA.26b.v.(l) through (3) for Class 3b
lasers and the requirements of Subdivisions AA.26b.v.(1) through (7) for Class 4
lasers:

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

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

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

(4) For Class 4 indoor controlled areas, latches, interlocks, or other appropriate
means, as defined in written policy and procedure of the registrant, shall be
used to prevent unexpected entry into laser controlled areas. Such measures
shall be designed to allow both rapid egress by the laser personnel at all times
and admittance to the laser controlled area in an emergency condition.

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

(6) For Class 4 indoor controlled areas, optical paths (e.g., windows) from an
indoor facility shall be controlled in such a manner as to reduce the
transmitted values of the laser radiation to levels at or below appropriate
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) In the case of the removal of panels or protective covers and/or overriding of
interlocks becomes necessary, such as for service, testing, or maintenance, and
accessible laser radiation exceeds MPE limits in the most recent edition
American National Standard for Safe Use of Lasers, ANSI Z136.1 and
collateral radiation limits in Title 21, CFR, Part 1040, a temporary laser
controlled area shall be established. The laser safety officer or a designated
representative shall ensure that the necessary laser safety requirements for all
potentially exposed individuals shall be established.

!/Con tact FAA or other appropriate agencies, as necessany.
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c. Administrative and Procedural Controls,

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

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

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

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

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

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

vii. 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
and instructions provided by the laser safety officer.

Sec. AA.27 - Additional Requirements for Special Lasers and Applications.

a. Infrared Laser - Greater than 710 Nanometers. The beam from a Class 3b and Class 4 laser
shall be terminated in fire-resistant material where necessary. Periodic inspection of
absorbent material shall be made since many materials degrade with use.!

b; Systems Utilizing Fiber Optics.

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

ii. Disconnection of a connector resulting in access to laser radiation in excess of the
applicable MPE limits in the most recent edition of the American National
Standard for Safe Use of Optical Fiber Communication Systems Utilizing

1 Many metal surfaces whicl appear "dtull" visually can act as specular reflectors of infrared radiation.
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Laser Diode and LED Sources, ANSI Z136.2 shall take place in a controlled area.
The use of a tool shall be required for the disconnection of a connector for service and
maintenance purposes when the connector is not within a secured enclosure. All
connectors shall bear the appropriate label or tag as specified in Subdivision
AA.29c.ix.

Sec. AA.28 - Additional Requirements for Safe Operation.

a. Eye Protection.

i. Protective eyewear devices shall meet the following requirements:

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

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

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

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

ii. At intervals not to exceed 6 months, each registrant shall examine protective eyewear
devices for scratches, nicks or other physical damage. Eyewear with the integrity
compromised or that is not serviceable as intended should be discarded..

b. Skin Protection. When there is a possibility of exposure to laser radiation that exceeds the
MPE limits for skin as specified in the most recent edition American National Standard for
Safe Use of Lasers, ANSI Z136. 1 2 ' 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 Laser. 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.

!! Thtis need is particularly important in thc ultraviolet region.
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Sec. AA.29 - Caution Signs. Labels, and Posting.

a. General.
. .~- . . - .

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

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

b. Instructions.

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, PartlO40.

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
American National Standard for Safe Use of Lasers, ANSI Z136.1, or
collateral radiation limits in Title 21, CFR, Partl040.

C. Labeling and Posting. L' Labeling laser products and posting laser facilities.

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

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

iii. Class 2 laser facilities need not be posted. Class 2a lasers that do not exceed
accessible emission limits of Class I for any emission duration less than or equal to 1
X 10 ~seconds shall have a label with the following wording: "Class 2a Laser (or Laser

1V With respect to laser products oinly, the labeling requirementsfound in 21 CFR Part 1040 may be used in lieu of
Paragraph AA.29c.
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Product) - Avoid Long Term Viewing of Direct Laser Radiation";

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

(Position 1 on the logotype)

"LASER RADIATION - DO NOT STARE INTO BEAM"

(Position 3 on the logotype)

"CLASS 2 LASER (OR LASER PRODUCT)"

v. (1) Each laser or facility classified in Class 3a solely because of the emission of
accessible laser radiation in the wavelength range of greater than 400 but less
than or equal to 710 nanometers, with an irradiance of less than or equal to 2.5
X 10 3 watts per square centimeter, and with a radiant power less than or equal
to 5.0 x I0-3 watts, shall have a label and be posted with sign(s) with the
warning specified in Figure 1 and including the following wording:

(Position 1 on the logotype)

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

(Position 3 on the logotype)

"CLASS 3a LASER (OR LASER PRODUCT)"

(2) Class 3b lasers or facilities other than those specified in Subdivision
AA.29c.v.(l) shall have a label and be posted with sign(s) with the warning
specified in Figure 2 and including the following wording:

(Position I on the logotype)

"LASER RADIATION - AVOID DIRECT EXPOSURE TO BEAM"

(Position 3 on the logotype)

"CLASS 3b LASER (OR LASER PRODUCT)"

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

(Position I on the logotype)
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"LASER RADIATION - AVOID EYE OR SKIN EXPOSURE TO DIRECT
OR SCATTERED RADIATION"

(Position 3 on the logotype)

"CLASS 4 LASER (OR LASER PRODUCT)"

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

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

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

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

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

ix. For each laser product, labels shall be provided for each portion of the protective
housing that has no safety interlock and that is designed to be displaced or removed
during operation, maintenance, or service, and thereby could permit human access to
laser or collateral radiation in excess of the limits of Class I in the Federal laser
product performance standard or the most recent edition of the American National
Standards Institute for Safe Use of Lasers, ANSI Z136.1. Such labels shall be visible
on the protective housing prior to displacement or removal of such portion of the
protective housing and visible on the product in close proximity to the opening
created by removal or displacement of such portion of the protective housing, and
shall include the wording:

(1) "CAUTION--Laser radiation when open. DO NOT STARE INTO BEAM" for
Class 2 accessible laser radiation.,

(2) "CAUTION--Laser radiation when open. DO NOT STARE INTO BEAM OR
VIEW DIRECTLY-WITH OPTICAL INSTRUMENTS" for Class 3a
accessible laser radiation with an irradiance less than or equal to 2.5x10,3 W

-2cm.
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(3) "DANGER--Laser radiation when open. AVOID DIRECT EYE EXPOSURE"
for Class 3a accessible laser radiation with an irradiance greater than 2.5x10-3
W cm-2

(4) "DANGER--Laser radiation when open. AVOID DIRECT EXPOSURE TO
BEAM" for Class 3b accessible laser radiation.

(5) "DANGER--Laser radiation when open. AVOID EYE OR SKIN EXPOSURE
TO DIRECT OR SCATTERED RADIATION" for Class 4 accessible laser
radiation.

(6) "CAUTION--Hazardous electromagnetic radiation when open" for collateral
radiation in excess of the accessible emission limits in the Federal laser
product performance standard or the most recent edition of the American
National Standards Institute for Safe Use of Lasers, ANSI Z136. 1.

(7) "CAUTION--Hazardous x-rays when open" for collateral radiation in excess
of the accessible emission limits in limits in the Federal laser product
performance standard or the most recent edition of the American National
Standards Institute for Safe Use of Lasers, ANSI Z136.1.

x. For each laser product, labels shall be provided for each defeatably interlocked
portion of the protective housing which is designed to be displaced or removed during
operation, maintenance, or service, and which upon interlock defeat could permit
human access to laser or collateral radiation in excess of the limits of Class 1 in the
Federal laser product performance standard or the most recent edition of the
American National Standards Institute for Safe Use of Lasers, ANSI Z136.1. Such
labels shall be visible on the product prior to and during interlock defeat and in close
proximity to the opening created by the removal or displacement of such portion of
the protective housing, and shall include the wording:

(1) "CAUTION--Laser radiation when open and interlock defeated. DO NOT
STARE INTO BEAM" for Class 2 accessible laser radiation.

(2) "CAUTION--Laser radiation when open and interlock defeated. DO NOT
STARE INTO BEAM OR VIEW DIRECTLY WITH OPTICAL
INSTRUMENTS" for Class 3a accessible laser radiation with an irradiance
less than or equal to 2.5x I-' W cm-2 .

(3) "DANGER--Laser radiation when open and interlock defeated. AVOID
DIRECT EYE EXPOSURE" for Class 3a accessible laser radiation when an
irradiance greater than 2.5x 10-3 W cMn2.

(4) "DANGER--Laser radiation when open and interlock defeated. AVOID
DIRECT EXPOSURE TO BEAM" for Class 3b accessible laser radiation.
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(5) "DANGER--Laser radiation when open and interlock defeated. AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION" for
Class 4 accessible laser radiation.

(6) "CAUTION-Hazardous electromagnetic radiation when open and interlock
defeated" for collateral radiation in excess of the accessible emission limits in
the Federal laser product performance standard or the most recent edition of
the American National Standards Institute for Safe Use of Lasers, ANSI
Z136.1.

(7) "CAUTION--Hazardous x-rays when open and interlock defeated" for
collateral radiation in excess of the accessible emission limits in the Federal
laser product performance standard or the most recent edition of the American
National Standards Institute Safe Use of Lasers Z136.1.

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

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

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

xiii. Labels and signs required by AA.29c. shall be clearly visible, legible, and
permanently attached to the laser or facility.
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surveys as may be necessary to comply with this Section. At intervals not to exceed 6 months,
surveys shall be performed which include but are not limited to:

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

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

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

d. A re-evaluation of potential hazards from surfaces which maybe 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.

[Sec. AA.3 1 - Measurement and Instrumentation. Each determination requiring a measurement for
compliance with these regulations shall use instrumentation which is calibrated and designed for use
with the laser that is to be tested. The date of calibration, accuracy of calibration, wavelength range,
and power/energy of calibration shall be specified on a legible, clearly visible label attached to the
instrument.

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

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

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

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

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

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

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

c. Accessible emission levels of laser and collateral radiation shall be based upon the following
measurements as appropriate, or their equivalent:

(1) For laser products intended to be used in a locale where the emitted laser radiation is
unlikely to be viewed with optical instruments; 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 lx10-3 steradian with
collimating optics of 5 diopters or less. For scanned laser radiation, 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/second. A 50 millimeter diameter aperture
stop with the same collimating optics and acceptance angle stated above shall be used
for all other laser products (except that a 7 millimeter diameter aperture stop shall be
used in the measurement of scanned laser radiation emitted by laser products
manufactured on or before August 20, 1986).

(2) The irradiance (W. cm-2) or radiant exposure (J cm-2 ) 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
lxlO 3 steradian with collimating optics of 5 diopters or less, divided by the area of
the aperture stop (cm-2).

(3) The radiance (W cnf2 sf'1) or integrated radiance (J cmn2 sf 1) 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 lxW0- 5

steradian with collimating optics of 5 diopters or less, divided by that solid angle (sr)
and by the area of the aperture stop (cm~2).

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

Sec. AA.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 who
maybe exposed to radiation within the NHZ. Appendix C provides recommended procedures that
apply primarily to users of Class 3b or 4 lasers.

Sec. AA.33 - Twentv-four hour Notification.

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

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

iii. An exposure to an individual that involves perforation of the skin or other serious
injury exclusive of eye injury; or

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

b. Five Working Days Notification. Each registrant shall notify the Agency by telephone, fax or
email within five working days 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, PartlO40.; or

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

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

a. Each registrant shall make a report in writing within 30 days after a 24-hour notification has
been made 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, PartlO4O; or

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

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

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

Sec. AA.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

/ 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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reports shall be transmitted at a time not later than the date of transmittal to the Agency.

Sec. AA.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 AA.28a.ii. and AA.30.

ii. The results of all instrument calibrations under AA.3 1.

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

iv. The reports of incidents as described under AA.35.

b. The registrant shall maintain such records required by this Section until the Agency
authorizes disposition.
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Part AA

APPENDIX A

REQUIREMENTS FOR LASER LIGHT 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 I will not be exceeded.

(b) For pulsed radiation and scanning radiation treated as pulsed radiation, if the energy
in a pulse or series of pulses is less than 0.2 microjoule collectable with appropriate
apertures, the limits of Class I 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

AA30



- DRAFT SSRCR Volume I/June 200

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

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

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

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

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

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

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

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

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

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

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

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

15. In addition to the requirements of AA.1 1, before the laser light show is permitted to operate

AA3M



SSRCR Volume IIJune 2004 DRANr

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 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)
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LASER LIGHT SHOWS
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-* ;,AgencyrormAA

rAPPLICATION FOR REGISTRATION OF LASER FACILITY,
MOBILE LASER, OR-SERVICE ORGANIZATION

Registration is required for all uncertified laser products and for certified Class 3b (other than those
exempted b1y AA.3b.) and Cdass 4 laser products. '

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

Address:

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

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

4. Prior Laser Registration Number, if any:

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

Number of Sources
of Laser Radiation' Range of Average

Wavelength Range. In Facility 'Mobile, Po wer or Energy

UV (< 0.4 sum)
Visible (0.4 - 0.71 jpm).
Near IR (> 0.71 - 1.4m) pi
Far IR (> 1.4 Lum)

6. Name of Laser Safety Officer:

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

8. Authorized Agent of Applicant:
,(Print Name) (Title).

9. Signatures: - A -

Laser Safety Officer Application'Date

Authorized Agent

See associated instruction sheet before completing this application.]
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[Instruction Sheet for Registration of Sources of Laser Radiation
(For exemptions to registration requirement see AA.3.)

PLEASE PRINT OR TYPE ALL INFORMATION

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

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

3. Self-explanatory.

4. Self-explanatory.

5. Sources of Laser Radiation - Include data for certified Class 3b laser sources 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" in column b; do
not enter numbers. In column c enter data describing lasers anticipated to be manufactured
during twelve-month period beginning with registration date.

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

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

8. Self-explanatory.

9. Self-explanatory.

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

APPENDIX B

TRAINING

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.

2. Laser Safety Training Topics

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

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

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

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

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

skin

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

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

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

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

Table I
Suggest Training for LSO's and Employees

HIGHEST CLASS LASER
Training Vehicles 1 2 3a 3b 4
Manufacturer's Guides M M M M M
& Operating Manuals

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

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

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

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

1/ Such as: American National Standardfor the Safe Use of Lasers, ANSI Z136. 1; Laser Institute ofAmerica Laser
Safety Guide: American Conference of Governmental Industrial Hygienists - A Guide for Control of Laser Hazards: 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 ifnot available internally.
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[Part AA

APPENDIX C

MEDICAL SURVEILLANCE

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, biological monitoring of exposure to a specific agent, and early detection of biologic damage
or effect.

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

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

Early detection of biologic change or damage presupposes that chronic or subacute effects may result
from exposure toa 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 devices does not provide support to this argument.

2 Medical Examinations.

.2.1 Rationale for Examinations.

2.1.1 Preassignment (Pre-emplovnent) Medical Examinations. Preassignment (Pre-employment)
medical examinations maybe considered for users of Class 3b or 4 lasers who maybe exposed to
radiation within the NHZ. 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,
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visual acuity measurement and selected examination protocols are required. The wavelength of laser
radiation is the determinant for which specific protocols are required (see 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 medical surveillance program.

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

.2.2 Examination Protocols

.2.2.1 Medical HistorL. The following protocols may be considered for preplacement (pre-
employment) examinations of all laser workers:

* The patient's past eye history and family eye history are reviewed.
* Any current complaints about the worker's eyes are noted.
* Any history of skin problems is reviewed.
* Current and past medication use is reviewed.
* The patient's general health status should be inquired about with special emphasis upon

diseases which can give ocular or skin problems.
Certain medical conditions may cause the laser worker to be at increased risk if chronic
exposure to ultraviolet or blue spectrum laser radiation is possible.

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

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

Unless chronic viewing of lower levels of laser radiation in these wavelengths is required,

AA42



DRAFrs SSRCR Volume 1l June 2004

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.

2.2.2 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 Suspected 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.
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DRAFT 2004 Rationalefor Part AA

-2004
Rationale for Revisions

PartAA . ::
Registration and Radiation Safety Requirements for Lasers

Introduction.

The current Part AA is divided into six major sections that include General Provisions,
Registration, Requirements for Protection Against Laser Radiation, Tables, Figures,- and
Appendices. Part AA has been revised and the title of this Part was changed to more accurately
reflect the contents. Sections AA.3(c) -addressing general exemptions, AA.4 - Additional
Requirements, AA.5 - Violations, AA.7 - Inspections, AA.8 - Tests, AA.9 - Administrative
Review, AA.l1 - 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 instead of delineating separate sections within Part AA.

Because the American National Standards Institute (ANSI) Zl36.1, 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, SafeUse 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 combine several sections in the Part and to more
accurately describe the purpose and scope. - ; - -

Section AA.2 - Definitions.

The definitions of Continuous wave, Embedded laser, Enclosed laser, Limiting duration, and
Practitioner of the healing arts were added to define lanugage in the section and to be consistent
with language in ANSI Z-136.1, Safe Use of Lasers. The definition of photothermolysis was
added: as a section on the registration-and use of.intense-pulsed lightidevices (IPL) is .now
included in Part AA. The definitions of Accuracy, Attenuation; Class I, II, III, or -IV: facility,
Operable laser, and Uncontrolled area were deleted as they are not used in the final version of
Part SR-AA. Many of the other definitions were changed -to -clarify the meaning and to be
consistent with ANSI Z-136.1. The definitions for Class 1, 2, and 3a lasers are revised to also
include the current numbering system utilized by the International Electrotechnical Commission
as well as references to the applicable, accessible emission limits in ANSI Z136.1-2000, Safe
Use of Lasers. ' - ' - v -- i

Section AA.3 - Exemptions ... - . ' ' - . - ;
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Exemptions from Section AA.16 and AA.3 were combined into Section AA.3 for clarification.

Old Section AA.4 .- Additional Requirements. - This was deleted as it was repetitive of
language in Part A, General Provisions.

Old Section AA.5 - Violations. - This was deleted as it was repetitive of language in Part A,
General Provisions.

Old Section AA.6 Imtmouinding. - This was deleted as it was repetitive of language in Part A,
General Provisions.

Old Section AA.7 - Inspections. - This was deleted as it was repetitive of language in Part A,
General Provisions.

Old Section AA.8 - Tests. This was deleted as it was repetitive of language in Part A, General
Provisions.

Old Section AA.9 - Administrative Review. - This was deleted as it was repetitive of language
in Part A, General Provisions."

New Section'AA.4' - (Old AA.1 - Reserved)- Prohibited Uses.-
Because of the potential for misuse and possible injury, prohibitions were added to Part AA. -

Old Section AA.I 1 - Communications. - This was deleted as it was repetitive of language in Part
A, General Provisions.

Old Section AA.12 - Severability. - This was deleted as it was repetitive of language in Part A,
General Provisions.

-. i . - , S .

Old Section AA.13 - Purpose. - This was combined with Purpose and Scope in Section AA.1
for clarification.

Old Section AA.14 - Scope. - This was combined with Purpose and Scope in Section AA.I for
clarification.

New Section AA.5 - 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 qualifications be submitted to the agency was added to ensure that
qualified individuals serve in this capacity.

* New Sections AA.6' - AA. 12 These sections contain specific requirements 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 specific to the type of registration in question in addition to the general
requirements. .

.,New Section AA.13 3- ReqRuirements for Intense-Pulsed Light Device- (Photothermolysis)
Facilities. - Thistnew 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 SafetW Officer Qualifications. This section
was revised and language that was also referenced in the Training and Experience Appendix for
Radiation Safety Officers was deleted as it was repititous. The duties of the Laser SafetyOfficer
were moved to new Section AA.15. ,

(Old Section AA. 18 Acceptance of Laser Safety Officer). - When an application is submitted
for registration that includes the qualifications for laser safety officer, the agency makes a
decision on the application as a whole including the laser safetyofficer. This language is
unnecessary and was deleted.

(Old Section AA. 19 - Annual Report.) - A registrant is required to report changes throughout the
year as they occur as delineated in new Section AA.19. An annual report is unnecessary and this
section was deleted.

New AA.15 - Duties of Laser Safety Officer. - The requirements were moved from the old
K> Section AA.1 7 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 registration as necessary when circumstances so dictate.

New Section AA.] 7 - Expiration of Laser Registration. - This section provides a time frame for
expiration of the laser registration.

New Section AA.18 - Renewal of Laser Registration. - This section contains requirements for
renewal of laser registrations.

New Section AA. 19 - Report of Change. - This section contains requirements for reporting any
changes to the application.

New Section AA.20 - Termination of Registration. - This section contains requirements for
terminating a laser registration.

(Old Section AA.24 - Purpose and Scope.) - This section was combined with Section AA.1,
Purpose and Scope.

New Section AA.26b.iv. - (Old Section AA.27(b)iv.) - Warning Systems - This section was
revised to be more consistent with ANSI Z-136.1, Safe Use of Lasers.
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New Section AA.31 (Old Section AA.32)-, Measurement and Instrumentation. - This'section
has been bracketed as optional language. ANSI Z-136.1, Safe Use of Lasers indicates that
measurements should be attempted only by personnel trained or experienced in laser technology
and radiometry. Routine survey measurements of lasers or lasef'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. Ila. IVa. IVb. IVc. V.VI, VII, and VIII have been deleted and reference made to
ANSI Z-136.1, Safe Use of Lasers and Title 21, Code of Federal Regulations (CFR), Part 1040.

Figures 3.4.5.6;7.8.9. 10. 11. and 12 have been deleted'and reference made to ANSI Z-136.1,
Safe Use of Lasers and Title 21, Code of Federal Regulations (CFR), Part 1040.

Appendix AA. Medical Surveillance has been revised to be less' prescriptive and to be. more
consistent with language in ANSI Z-136.1, Safe Use of Lasers. It is shown as bracketed optional
language and renumbered to Appendix C.,

Appendix AA, Guideslines for Laser Light Shows has been renumbered to Appendix A.

Appendix AA. Training has been renumbered to Appendix B.

Appendix AA, Measurements for Maximum Permissible Exposure has been deleted. See the
ration'ale in Section AA.31. -
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Analysis of Comments - Part AA

C

- Part Number Comments Committee Action
Section AA I One commenter stated that there should be mention that there are The committee acknowledges the

some minimal requirements for Class 1, 2, and 3a lasers (e.g., comment. There are some labeling
labels) specified in other sections. requirements included in the rule and

required by the United States Food and
Drug Administration. In addition,
definitions of Class 1, 2, 2a, and 3a lasers
and the International Electrotechnical
Commission's Class IM, 2M, and 3R
lasers are included in the rule, primarily as

. --information. Many of the lasers in the
: :. Class :- 3 . range are laser, pointers,

printers, bar code readers, etc. and it would
- - -be extremely difficult for, states to attempt

. .- -. to enforce requirements on these items.
.; -.. - --- , Therefore Class 1, 2, and 3a lasers and

Class JM, 2M, and 3R. lasers,,are not

l required to be registered. No change was
made as a result of the comment.

Section AA.la One commenter suggested adding facility (institution) to the first The committee agrees and deleted 'the
sentence (institution) -...that receive, possess, etc. . The word "persons" and added, the words
commcnter further questioned if the intent was for each user at a "facilities '(institutions)" in the first
University to register separately, rather than the Institution? The sentence. The intent is for the "facility" as
same question applies for a commercial firm or each supervisor a whole to receive, possess, etc. and not
of laser equipment? The person who receives may be fine for individuals
some medical applications, but the majority of times it will be a
company or institution. ; { , .

: ., , .- - - -. ..
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Part Number Comments Committee Action
Section AA .e. One commenter stated that "uncertified laser shall- meet the The committee agrees and deleted the

requirement of these, regulations" is an odd statement. The paragraph.
commenter further stated if the intent is for uncertified lasers to
be registered etc that is fine; however, if the intent is to meet
product, standard requirements, that violates the definition or
option of being an uncertified laser.

Section AAI.g One ,commenter questioned what was applicable in the General The committee agrees and revised the
Provisions-Part that was notrepeatcd inPartAA? Another paragraph,to specify-the sections of Parts
commcnter questioned which of these applied to lasers since they A; D, and J that are applicable to laser
apply to ionizing radiation. registrants.

Section AA.2 - One commenter suggested revising the definition of "accessible The committee agrees and revised the
"Accessible emission emission level" to include "...within a particular class in the definition.
level" Federal laser product performance standard or the most recent

edition of the American National..."

Section AA.2 - One commnenter stated that the reference in the definition of The committee agrees and revised the
"Certified laser "Certified laser product" is not quite correct and. should be definition.
product" changed to 21 Code of Federal Regulations, Part 1010.2, to

comply with the applicable requirements of Part 1040.

Scction AA.2 Two commenters suggested adding definitions for Class 1M, The committee agrees and added the
2M, and 3R lasers. definitions.

Q (
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Part Number Comments Committee Action
Section AA.2 - One commenter suggested revising "Intense-pulsed light (IPL) The committee agrees and revised the
"Intense-pulsed light device" to read: ["Intense-pulsed light (IPL) device" means a definition.
(IPL) device" non-laser device that emits radiation to energy density levels of

optical radiation that could reasonably cause bodily harm and
that -is used for photothermolysis. This device is a Class -II or
Class III medical device. The United States Food and Drug
Administration (FDA)- regulations require premarketing
clearance or approval, and a quality system for manufacturing." -; ;; .

Section AA.2 - One: commenter suggested revising "Irradiance' ,to read: The committee agrees and revised, the
"Irradiance" "Irradiance" means an area, specifiedby laser safety standards, definition. -.

over which the irradiance is to be averaged. This area is given as -

the diameter of a circular aperture for measurement. . .

Section AA-.2 - One commenter suggested adding "or 10E7 ergs". The committee disagrees, as the definition
"Joule" - - _ - - in the draft is consistent with the -most

recent edition of the American National
Standards Institute for:Safe Use of Lasers,
ANSI Z136.1. No change was made as a
result of the commment. -.

Section AA.2 - One commcntcr suggested adding "or 10E7 ergs per second". The committee disagrees, as the definition
"Watt" in the. draft is consistent with the most

recent edition of the American National
Standards Institute for Safe Use of Lasers,
ANSI Z136.1. No change was made as a

.- . ee. i--result of the comment.,.

Section AA.2 - One commenter suggested revising "Photothermolysis" by The committee agrees and revised the
"Photothermolysis" replacing the word "lesions" with the word "features". definition.

... . ........... .. ... ................... .... ................... ... ..... . ..
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Part Number Comments Committee Action
Section AA.3 Two commenters: suggested adding. Classes IM, 2M and 3R The committee agrees and added this to

lasers to the exemptions. Section AA3e

Section AA.3b.i and One commenter questioned that this statement did not read The committee reviewed the statement and
correctly. agrees and made the following changes

consistent with language in the most recent
edition of the Anierican' National Standard,
for Safe Use of Lasers, ANSI Z136.1

. - .. Cannot- emit an average--radiant
power in excess of 0.5 W for > 0.25 s; or
ii. Cannot produce a radiation energy
greater than 0.125 J withinnan exposure,
time less tlan 0.25 s.

Section AA.4b. - One commenter indicated that since, laser radiation is not The committee disagrees with the
Prohibited uses supposed 'to be directed at an individual (excluding medical comment.-- The intent of the prohibition is

procedures), it is really -diffuse reflection you are concerned for a registrant to prohibit an individual
about and should be stated here. -The commentcr indicates the from entering a laser-controlled area if the
statement is too open ended and almost all class 4 lasers can skin exposure would be in excess of the
cause skin injury. The commenter questions what if the beams maximum permissible. exposure limits,
are contained and is that is what is meant by shields. The unless the registrant provides and requires
commenter fuirther states, that this is why you require an LSO to the use of protective clothing, gloves, and
evaluate the hazard and set controls. ,, shields. No change was made as a result of

the comment.
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Part Number Comments Committee Action
Section AA.7 One commenter indicated that once again it should be the facility The committee disagrees with the
Applications for and questions what happens when a registered laser application comment. The term "applicant" means the
Industrial, changes and will they need to re-register. The commenter facility applying for the certificate of
Academic, and questions the statement that each applicant for use of lasers shall registration to use the laser. It does not
Research & submit an application and also questions can a laser acquired by apply to an individual working for a
Development Laser one researcher be used by another after they leave it behind. facility. No change was made as a result
Facilities of the comment.

Section AA.10 - One commenter questioned if this means the agency will develop The committee acknowledges the
Application for a list of approved calibration, repair firms etc? comment. This section is a requirement
alignment. for individuals or repair firms to apply for

registration with the agency for
authorization to perform calibrations or
repairs at laser facilities within the state. It
does not require the agency to develop a
list of approved calibration or repair firms

, but that is an option that a state may
consider. No change was made as a result
of the comment.

- Part Number Comments . Committee Action
Section AA.11 - One commenter questioned if the section on "Application for This is a certificate, of registration, i.e.
Application for laser light show" is a permit; or notification and questioned if this permit to operate in the state and would be
Laser Light Show could be tied into the reciprocity concept? used for laser light shows at permanent

facilities, such as a "Six Flags" or "Disney
- World" operation. Out-of-state or

reciprocal recognition is separate and is
addressed in Section AA.23. No change
-was mnade as a result of the comment.

Section-AA.lla.ii. One commenter suggesting revising the statement to read: The committee agrees and revised the
Application for "Notification to the Agency in writing at least seven days in statement

5



Laser Light Show - advance of the proposed laser show, including the following
information:

Section AA.13.a. - One commenter stated that the FDA has classified IPL devices as The committee agrees and revised the
Requirements for Class II or Class III medical devices and regulations require langage.
Intense-Pulsed premarketing clearance or approval and a quality system for
Light Device manufacturing. The commenter suggests that the paragraph be
(Photothermolysis) revised to reflect this language.
Facilities .;_.,_-_,_,_.
Section AA.15d. Duties of Laser Safety, Officer - One commenter suggested The. committee agrees and revised the
and d.i. - changing this to read: "Specifying whether any changes in statement.

control measures are required:

i. Following any service and maintenance of
lasers..."

. I
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Part Number Comments - - Committee Action
Section AA.16 - One commenter indicated that many firms have hundreds of laser The committee acknowledges . the
Registrations diodes ready to be placed in applications and questions if they comment. This section addresses issuing a

need to be registered before use or upon acquiring? certificate of laser -registration after an
applicant has made application and met the
requirements of the regulations. Section
AA.8, "Application for Demonstration for
the Purpose of Sales of Lasers" addresses a
company selling lasers. There is no
requirement to register individual laser

- . diodes or individual lasers that are
' 'available for sale. No change was made as

a result of the comment.

Section AA.20 -One commenter suggested adding a part to cover placing laser There is a provision for exempting lasers
Termination of' equipment in storage. in storage or transit 'in Setion AA.3.d.,
Registration. . - i '. a '. Exemptions.. No change was made as a

. "''' result of the comment.

Section AA.24 - One commenter questioned if the ALARA principle ,could be The committee acknowledges the
Maximum applied here? -'The commenter further stated that the'laser risks 'comment., While in principle ALARA
permissible ' " are non-stochastic, but it -seems like time near the laser can be 'could be applied, the practice of ALARA
exposure minimized, distance increased, or shielding added when it is is more applicable to ionizing radiation.

reasonable. No change was made as a result of the
'' 'comment.

Section' AA.24a. One commenter indicated' that the Federal laser' product The committee agrees and deleted the
performance standard does not prescribe MPE levels and that the reference.
reference to the Federal standard should be deleted.
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Part Number Comments Committee Action
Section One commenter suggested beginning the sentence with the word The committee acknowledges the comment
AA.26b.iii.(2) "Because" instead of the word "Since". but does not feel the change adds

clarification to the statement. No change
was made as a result of the comment.

Section AA.26b.iv. - One commenter indicated that the statement "Each Class 2 or 3a The committee agrees and eliminated the
Warning system laser product shall incorporate an emission indicator..." is first sentence.

unnecessary as no laser pointer or alignment 2 or 3a has an
emission indicator and its hazard level is so low it should not.

Section One commenter indicated that very few, research facilities or The committee agrees and deleted this
AA.26b.v.(4). - other class 4 laser use areas have a panic button or need one. language.
Laser Controlled
Area _ _
Section AA.27.a. One commenter suggested substituting the word "because" in The committee acknowledges the comment

place of the word "since" in the second sentence but does not feel the change adds
clarification to the statement. No change
was made as a result of the comment.

Section AA.27b. - One commenter suggests that this section should clearly state it The committee agrees and has changed the
Laser Optical Fiber applies to more than optical communication systems. Since many title to "Systems Utilizing Fiber Optics."
Transmission industrial and research and development applications use fiber
System. optics to transmit laser radiation even at Class 3D & 4 levels.

Section AA.27b.ii. One commenter indicated that ANSI Z136.2 is the appropriate The committee agrees and has changed the
standard for the safe use of optical fiber communications rather reference.
than ANSI Z136.1

Part Number Comments Committee Action
Section AA.28a.ii. One commenter. suggests that if you. mean visual check for The intent is to perform a visual

scratches, nicks or other physical damage, it should be clearly inspection. The committee agrees with the
stated to avoid confusion. But if you -mean the user should commenter and has revised the first
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confirm the optical density of the laser protective eyewear has sentence to read: "At intervals not to
not degraded from UV or other mechanism, almost no laser use exceed 6 months, each registrant shall
facility has the testing equipment to do such an evaluation. In examine protective eyewear devices for
that case you have set up all registrants for failure. 'I only know scratches, nicks or other physical damage."
of 1-2 test houses that offer the service.

Section AA.29c.iii. One commenter indicated that the warning specified here is that The committee agrees and has changed the
required for Class 2a, not Class 2 as indicated in the draft. wording to Class 2a..

Section One commenter indicated that there appears to be language The committee agrees and added the word
AA.29c.vii.3. missing from this statement. ."x-rays" to read: "AVOID EXPOSURE -

Hazardous x-rays are emitted from this
aperture," if the radiation emitted through
such aperture is collateral x-ray radiation.

Section AA.29c.ix. One commenter indicated that the wording of the warning labels The committee acknowledges the comment
for protective housings specified in the draft are at variance with and separated the language for
the Federal -standard in, that they fail to distinguish between -noninterlocked-and defeatably interlocked
noninterlocked and defeatably interlocked protective housings. protective housings, consistent with the

Federal standard. ,

Section One commenter suggested adding the. words, -,When Open" to The,. committee acknowledges the
AA.29c.ix.(4)(b) the statement. --. ' , , .,,," comment. All ,of Section AA29.c.ix.was

,-,,., .;., . deleted, and replaced' with language
consistent with thc.Federal standard. No
change was" -made -as a result of the

-' , -. comment.

Part Number - - ' . Comments. . , Committee Action
Section AA.31c. One commenter indicated that the Federal standard specifies that The committee acknowledges the comment

both unscanned 'andscanned laser radiation measurement of and included language consistent with the
radiant energy and power is made with a ,7 mm aperture only for Federal standard.
products unlikely to be used in locales where the use of optical

9



instruments is unlikely. Otherwise, a 50 mmaperture is used.
The requirement for the 50 mm aperture for scanned radiation
was introduced to recognize that the use of binoculars is not
uncommon at sporting events or in arenas where laser light
shows are presented. A collecting optic can certainly increase
the amount of exposure for scanned laser radiation.

Section AA.32 One comnenter indicated that the ANSI Laser Committee is The committee agrees and revised the
moving away from requiring a baseline eye examination prior to language in Appendix C, Medical
working with lasers. The requirement is going from a SHALL to Surveillance. The language in this section
a SHOULD. The commenter further indicates that it will first be reads: "The. Agency, may require the
seen in Z136.3 -Medical--Laser Standard and then in the new registrant..." and does not include the word
Z136.1 when it comes out (projection date mid 2005) "shall"; therefore no change was made to

this section as a result of the comment.
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Part Number Comments Committee Action
Section AA.33. - One commenter indicates that having experience leading the The committee agrees and has made the
Accident Arizona Radiation Regulatory Agency laser group and as a user following changes:
notification LSO, there is no useful information or rationale for immediate AA.33.a. - Change the title and first

notification of a regulatory agency of a laser injury. The sentence of AA.33a. to read: "Twenty-
commenter further indicated that for that matter, some suspected four hour-notification.- Each registrant
injuries can take 2 days to be visual on examination and some shall notify the Agency within 24 hours of
never show clinical signs and some incidents turn out to be only discovery by telephone.
perception and not a real injury, flash lamp light or another AA.33.b. - Change' the title and first
optical source in the laser use area. The commenter states that sentence of AA.33b. to' read: "Five
while it is unfortunate, many times the LSO may not be notified Working' Days Notification. Each
till several days post incident and strongly believes it is sufficient registrant shall 'notify: the' Agency' by
to notify the regulatory agency within the first 72 hours. The telephone, fax or' email 'within 'five
commcntcr suggests a need to give the facility sometime to working. days after discovery of any
establish what happened and plan corrective actions. incident ;involvingany source of, laser or

- ;. . ; collateral. radiation possessed by. 'the
- . . ., registrant and thaf has or may have caused:

.. AA.34.a. - Reports of Overexposures and
Excessive Levels. Change t6 read: '"Each

- r ,; ' ' : ',.;, :registrant shall make a report in writing
within 30 days afer a 24-hour notification

- - ' has been' made to the Agency of..:"

Section AA34a.i. One commenter indicated that there should be a semi-colon and The committee agrees and made this
"or" at the end of this statement. . change.. '

Table 1 page AA38 One commenter suggested adding the new classification of IM, This table has been deleted. No change
2M, 3R and also missing any reference to Awareness training for was made as a result of the comment.

' 'employees working around lasers to this table.

Part Number - - ' Comments - Committec Action
Figure 1 Caution One commenter; indicates that this is, not compliant with The committee agrees and has added the
sign -' American National Standards Institute (ANSI) -Z535 (sign figure from ANSI Z136.1

II



Standard) or ANSI Z136.1 for Safe Use of Lasers.

Figure 2 Danger One commenter indicates that this is not compliant with The committee agrees and has added the
sign American National Standards Institute (ANSI) Z535 (sign figure from ANSI Z136.1 for Safe Use of

Standard) or ANSI Z136.1 for Safe Use of Lasers. Lasers..

Appendix B, Table One - commenter questions if this covers the proper. use of The committee acknowledges- the
1 - Training personal protective devices? For example, proper kinds and use comment. Laser safety is included in Item

of goggles. 2.e.ii. No change was made as a result of
the comment.

Appendix C 2.1.1. One commenter indicated that the ANSI Laser Committee is The committee agrees and revised the title,
moving away from requiring a baseline eye examination prior to deleted the" first' seentence and replaced it
working with lasers and the requirement is going from a SHALL with the. following: Preassignment (Pre-
to a SHOULD. The commenter states that it will first be seen in employment) Medical ' Examinations.
Z136.3 Medical Laser Standard and then in the new Z136.1 Preassignment (Pre-employment) medical
when it comes out (projection date mid 2005) examinations may be considered for users

of Class 3b or 4 lasers' who may be
exposed to radiation within the NHZ.

The committee' also' changed Appendix C -
2.2.1 Medical History'and revised the first
sentence to read:. The following protocols
may be considered'for preplacemcent (pre-
employment) examinations of all laser
workers..

Q c (
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Part Number Comments Committee Action
Appendix C, One commenter suggested this bullet should read: "Any current The committee agrees and revised the
Medical complaints about the worker's eyes are noted." language. I
Surveillance - 2.2.1
Medical History I I
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TELEFAX
Date: 10 March 2005
To: CRCPD Board of Directors
cc: Catherine Fontaine
From: Terry Devine
Re: current draft Part AA and comments & responses

received Mar. 7 '05 for review.

Catherine and Bruce repaired several glitches. I have the following few comments, otherwise it seems to me
that the committee responded to the comments received, and appropriately.

1. Agency Form AA section 5, the table needs work, e.g.

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 gm) .............. ............

Visible ( 0.4 - 0.71 lim ) ......... . ..... . ............

Near IR ( > 0.71 - 1.4 lim ) ...... ....... . .............

Far IR ( > 1.4 gm ) ............ . ..... . ............

2. The point of AA.13b, it seems to me, is that IPL devices be used bh!V as directed, I.e. I'd add the word
'only.'

3. In response to a comment, the definitions for Class 1 M, 2M and 3R lasers were to be added. I found
the "IEC Class 1 M" and "IEC Class 2M" but where Is the definition for Class 3R laser?

4. In response to a comment, the committee changed the definition of irradiance from what seemed to me
scientifically correct to what seems to me misdirected and cyclic. Irradiance does not mean an area...
And irradiance ... over which Irradiance Is averaged doesn't serve. It was much better as, "Irradiance
means the radiant power incident on an element of surface divided by the area of that element,
expressed In watts per square centimeter (W cm-2 )" except that in Si units it would be watts per square
meter.

5. Re AA.10, after reading the comment I'd suggest adding 'service providers' in the title, i.e. "Application
for Providers of .... Services,' or 'Applications for ...Service Providers.'

1


