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MEMORANDUM

TO: CRCPD Board of Directors,

FROM: Bruce Hirschler
SSRCR Publication Manager

DATE: March 8, 2005

RE: 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

" Sec. AA.1 - Purpose and Scope.

N Qeio_an_m_e_rv_ic es except as autbgn ed in a certificate o_Lger ;ggigtrgpgn issued by th ;
Agencyi ;n ac g)_rdance with the requirements of th1§ Part.

.. ianrtestabhshes[e __ . for protection again er radiation hazards ‘laser hazard
. control methods, training requirements, and notification of i i includes ..
responsibili t1e§ of the registrant and the laser safety officer 1L§g;zs '

Except as otherwxse specxﬁcally exempted these regulations apply to all persons who
receive, possess, acquire, transfer, own, or use lasers which-that emit or may emit laser -
radiation. [Individuals shall not p&la_&ers on humans un]ess under the §uperv1§10n ofa

icensed practitioner of the heali if use of lasers is within the scope of practice of thei:
license.]- Nothing in these regulations shall be interpreted as limiting the intentional exposure
of patients to laser radiation for the purpose of dia hera r treatme a licensed
practitioner of the he lmg arts within the » scope of grgcgce of their professional license,

. [These regulations do not apply to the manufacture of las_g | &eatment—ewse—eegamensufate

b tho Hicensed ™ oot the heali R - ,

bd, . i——Laser -products certified by a manufacturer to be compliant with the Federal laser
product performance standard of Title 21, Code of Federa] Regulations (21 CFR 40
applicable at the date of manufacture shall be maintained in compliance with such
.. requirements. Certified laser products thatwhieh have been modified shall comply w1th these
regulations or the Federal standard.

———H——Hﬂe&m&lﬁlﬁm@ﬁq‘m&tmw 3 ‘ i ‘ s o

eg. - 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 requlrements of the Federal standard shall apply

- In addit '___“_ is Part, istrants au lm;ed tQ use g:gss 3b and
Jasers are subject to the following rggmrementq LT :

I Part A.3a, A4, AS A7 A, §, A9, A1l ézl” and_ the gghcaglg dcﬁmgigng in A.2 of
- these regulations; ..
art D.1004a, of the se.@gg g;ggg §' :, hn.d g

' ﬁ Jof 1be< e re rulat ions mth the excepti Stion ¢ f A ti Aica_tio'_r_l': and Reports to
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Sec. AA.2 - Definitions. As used in these regulations:

in, Sectlon AA. 351;_ of these regulatlons‘

"Acce551b1e emlsswn limit QAEL. )" means the maxlmum accessxble ermssmn level perrmtted w1thm a

"'Aet" means [cite State RadiatidnfControl :Act or a'pprOpriate' State statute].
"Agency" means [01te appropnate State Agency respons1b1e for admmlstratlon of the Act]

- "Aperture" means 2
aceess t uch

ning th Uy h_vhlclLlaser or go_l]ateral radlatlm_can )ass. all wing hum;

"Aperture stop” means an openmg servmg to limit the size and to deﬁne the shape of the area over
which radiation is measured

requirements-o£Title 21, 1lations
requirements of Part 104 Q!%GFR—Gaa?tePLSH-behaptei—}-!,'.
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cmission-duration-specified-in-Tabled:

“Class_| laser” means a laser or Jaser 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 causin

injury._For maximum permissible exposure limits, see the most recent edition of American Nationa]
.Standard for Safe Usc of Lasers, ANS1Z136.1.  + - - o

emissionlimits-of. Table 1-for-any-combination-ofemission-duration-and-wavelensth range.

o

bright lights. The typical reaction time is less ths or maximum permissible exposure

limits, see the most recent edition of American National Standard for Safe Use of Lase
Z136.1,- o L, ‘ _

7

"Class 2a laser products” means any laser DLdliCt that ';)egnitg human access to levels of visible lase
radiation in excess of the Class 1 accessible emission limits, during its operation, but does n i
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

LQLSafgllscﬁLégﬁJ.g_NsLil 61, .. -

- "Class-Hlasermeans-anyl

"Class 3a laser, International Electrotechnical Commissi .
rstem that produces moderate levels of visible or invisible laser radiation of 1 to 5 mW and requires

transiency of most exposures and the aversion response are generally sufficient to prevent eye
ermissible cxposure limits, see the most recent edition of American National

injury. _For maximum

"Class 3b laser” means a laser hat produces visible laser radiation of S to 500 mW of
visible continuous wave output and S to 500 mW of invisible infrared laser radiation._A Class 3b

laser is considered medium power laser and is capable of produci e injury when viewed directl
or with optics, even if viewed momentarily. For maximum permissible exposure limits, see the mo
recent edition of American National Standard for Safe Use of Laser: '
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"Class 4 laser” means_a lase ion_capable

of causing. mJury_Q_Lhe € §km' 'md dangerous specular and diffuse reflections, For maximum
permissible. CXpORUlL_]LmI_tS,_S_eC thc_m gst recent edition of Ame gcan National Standard for Safe ngg

of Lasers, ANSI Z136.1,
Q%M%HB%M{%MWMMMM&MM
emissiontunits-ofTable- 1k N

"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 radlatlon are specified in Title_ 21, CFR, Part 1040,10Fable
L) < S

"Continuous wave"

pulsed mode. For purposes of t t cs__r_ulcﬁ, a laser ggegtmg with - g continuous Qutgug for a Qengg >
0.25 seconds is regarded as a Q hsex_:,

"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,
@) Contains or acts as part of an electronic circuit and

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

(2) Any manufactured or assembled artlcle whieh-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 whieh-that is emitted from an electronic product as
the result of the operation of an electronic circuit in such product, and includes: :

AA4
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(1)  Any ionizing or nonionizing electromagnetic or particulate radiation, or
\_ (2)  Any sonic, infrasonic, or ultrasonie' wave.

"Embedded laser” means an_enclosed

igned class number higher than the mhere nt
capability of the Jaser svstem in _wlnch II_IS m _orated where _the S 'stem's lower classification is
appropriate duc to the engineering fc: iti

"Encl dh ex me

'4

'ms;l la_s_er_tlnt_ Ls_contamed wit hm rgtec ive housi fitself or of the laser

== 4

K

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

“Energy-density™(see"Radiant-exposure):

"Facility"‘ means any location where one or more lasers are used or operated. The co‘nﬁ'nes“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.

Y "Human access" means access to laser or collaterallradiation by any part of the human body; :
--MEC Class 1M laser” means a laser or laser system that may produce visible or invisible laser ,
radiation. Under all ngrm'll cond _11 n of oper atlon, a Class 1M laser 1s_gop@ereg1 inca _able of .

causing inju;
as a telescope, l;m(lcu]

" E(LQLLS_’),M_IQS@_mans_ahIS er th ang_m_o__e_hazardgus_thmagassz_aser for unalde
a

at
viewing, -but more hazardous if an optical aid is use ed ~d to directly view the laser radiation,

"Incident" means an event or occurrence ga_wheh results ina real or suspected accrdental exposure
to laser radiation thatwhieh caused or is likely to cause biological damage.

“Indmdual" means any human bemg

"Integrated radlance means radlant energy per umt area of a radlatlng surface per umt solid angle of
emission, expressed in joules per square centimeter per steradian (J cm sr).

" lntense:pul ed llght (1PL devlce "~ means a non-la non-]aser devrce th'at emits rac r'\dla tion to ener.
lIevels of optical radiation that could reas a,maglg cause bodily harm and that is used for .

photothermolysis. This device is a Class I or Class I medical device. The United Stat es Food and
Drug Administration (FDA) regulations require premarketing clearance or approval, and a quali
system for manufacturing..”] -

vy density

\—/
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"Irradiance" means an area, specified |
averaged. This arca is given_as the dia

mwaade%emrwkmw%eﬁm*ﬁwﬂmde%ﬁh&a&e&e%%aﬂeﬂ%%eéﬁm
square-centimeter-\W-enr )-

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

"Laser" means- any device 111'11_9;1

n_for Light Amplii Lomaﬂy
deﬁ%%ieh%meéae%ﬂmpﬁ%—éee&emmemﬁééaﬁmw%&eqmeeﬂemaﬁﬂg”%é
16710 ’4aeﬁz—(ei-wa\-elenuths-m—aﬁ—beweea40’3-aﬁd+8+}9 -meter)-by-the-proeess-of

]
.

"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 Paragraph-AA.27a20a. for applicability requirements.)

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

"Laser radiation" means all electromagnetic radiation emitted by a laser product within the spectral
range specified in the definition of "Laser” in Section AA.2 that is produced as a result of controlled
stimulated emission or that is detectable with radiation so produced through the appropriate aperture
stop having a diameter, a solid angle of acceptance, and collimating optics as specified in AA.3231.

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

"Laser system" means an asser 1ical, and ﬁga
laser,

MeHmmbﬂmaeﬂ%fﬂmimpﬁrepnatﬂas&emgyWﬁee—wmmmdémm
neorporated-compeonents:

"Maintenance" means the performance of those adjustments or procedures by the user_(specified in
user information provided by the manufacturer with the Jaser or laser that are to be
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performed by the user to ens nte roduc
MmeeﬁHﬂM%ﬂdﬂMp%Mﬂgeeﬂdmmm%d&epﬁm

"Maximum permissible exposure" (MPE) means that level of laser er-collateral-radiation to which

. persons may be exposed without hazardous effect or adverse biological changes in the eye or skin. -
(The criteria for the MPE for cornea (eye) and skin are detailed in_the most recent edition of

American National Standard for Safe Use of Lasers, ANSI 7136.1.-Fables-Pa; Vb Ferand V)

"Mobile laser" means a laser which is used at terhporary job,sites.v
"Operation" means the-performance of the laser or laser s_gstcm over the full range of its mtendqd
functions (normal operation). %equ&ed—feeﬂaeeqmpmexﬁe—peﬁbam&s—m&eaéed— It does not

include maintenance or service tasks as defined in these regulations.

"Optical density" (OD) means a loganthmnc expresswn of the optical attenuation afforded by a
material. . ,

OD=log, [ (ilncident power) ]
H(¢Transmitted power) o -

"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, representatlve, agent, or Agency of the

foregoing], but shall not include federal encies], - .

,for the guggs s of this Part, a g Lsgn licensed

_t_g\_p_r,actl,ce_le_hgxhn’-_ 1S ithe cdlcal Examine ician; th
tate] Board of Dental Examiners: the [state] Board i miners; 0 he
_c_x_f,___o_chﬂtt_'l_E\'lmlncrss A_practitioner's use of a laser is limited to his/her scope gf g;oicgglgng
practice as determined by the aggrggn;&_h_gnsmg agency, :

pamaeﬂ—dmdmg%ﬁﬂ-eﬁmlaﬁdeweewhwh-pfevemhuman access to laser andlor collateral

radiation in excess of the prescribed accessxble emission limit.

"Pulse duration” ‘meansl the duration of a 1 aser ul eiu-q‘ 1all é_aéu eda the tlme mterval between
the half-power points_on ameﬁﬁeremeﬂﬁﬁeasafeé—bea#eemhe-hal{lpeakpweﬁamﬂ%s-aﬁhe leading

and trailing edges of a pulse.

AAA7
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“Pulse-interval-means-the-time-duration-between-identical-points-on-twve-suecessive-pulses:

"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 st™).

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

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

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

watts (W).

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

"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 a magnetically or electrically operated lock or latch or by fasteners that
need 2 taol to_remove Jeeksby-lateh-or-by-serews:

"Service" means the performance of those procedures or adjustments described in the manufacturer'
service instructions that may atfect any aspect of the performance
adjustments-repairs—or-procedures-required-to-return-equipment-to-is-intended-state—These

adjustments-and-procedures-usually-require-specialized-trainingandfor-toels: 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 radxant flux; l watt = 1 joule per second (J sec’h).

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

. Fac.ililics cg_ntainin" _only:¢ Lcnif' Ld Class 1

Qa_s__” Class 2a andLlass_la__s_ laser

AA8
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t for those that allow access to

S risible (0.4 to_07 um) or near-infrared (0.7 to 1,4 pm) lasers or laser -
it in excess of the AEL of Class 3a but which:
i. g;gmnp_t_emxt an agemge 1ag_hgn; po \_yer in excess Qﬁ 5 w >0.25s: or
osure _tﬁne less

ii, g:gmnot __r_O_dpce a _rad am ene ,Q}_ 25 withinan e

- bd,  Lasersthal arcin tra mt _or in storage lgmdent to transit or sale ;These-regulations-de-net

app&%e%eﬁﬂ%mg&duﬁna—sh*pmem-ef—sa}e—prowded such lasers are inoperable or not
- operated-; and

c.__ Fac 1_1_ ities containing only I EC g;hsslM, 2M, an a_d_3_La ers,

MMMWMMWM
wﬂwﬁ*ﬁh&&m@eﬁxwemewme&%mmméemﬁeﬁhﬁmpe&admgeﬂasm

facility-or-mebile-daser: ,



SSRCR Volume Il Jenpere- 994 Jyne 2004 . _DRAFT

Sec. AA.10— - Prohibited Uses. (Reserveds)

a,_____ An_individual shall not be permitted ecula
reflections of a_laser beam, or align_a laser by eye while looking along the axis of a beam

exposure would_be_ in_excess of the MP

the use of protective clothing, aloves, and shield

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 IPI, devices that pose significant threat or
endanger occupational or public health and safety, ~

permissible_cxposure (MPE)_unless such exposure hias been authorize a_licensed
practitioner of the healing arts, This provision specifically prohibits intentional ire for
the following purposes:

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

ii. ___ Exposure of an_individual for the se_of healing_arts_screenin

specifically authorized by the Agency; and

device radiation in accordance with AA.lc

applieations-fled-thereundersshall-be-addressed-to-the- Ageney-atits-office-located-at{

AA10
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Sec. AA. 15 - Gener _al Reggstratlon Regmrements

a. Al facﬂltles_Uﬂng fix ed laieﬁrgr moblle lasers and persons serwcmg lasers or laser systems,
except as exempted in Section AA.316, 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 apphcatlon shall containsetforth all apphcable
information included in ealled-for-by-Agency form “AA™

rency. may, at any time after filing of the gnggnal application and before issuance of the

" certificate of laser registration, require further statements in order to enable the
determine whether the application shoul anted or denied, The applicant or reglstrant

shall furnish the Agency with such other information as the Agency may reasonably request.

d. - Information designated as propnetary by the apphcant or registrant shall be treated as

prov1ded by law.
€ A laser safc v ,g_fﬁg  sha _L _de 1m'1ted n each a. lCﬂUQﬂ fgrm, The gughﬁgtlon
of that individual shal b nm d.to the . Agencz with the application. The LSO shall meet

the_applicable_requirement ecnc_m AA, and ca ut the responsibilities of Section
AALS. . U LU PR ' '

ling Aﬁs_L.ier_Ea_CI_llt_l_cs and Ve

.‘§~_c:c;.él_\__=g__:_Amlic,_a;t_o_Lﬂ;f;QQ.e£i§1L‘_11i_4@n;_li'6f e
Facilities,

nts of AA.S, each healing arts laser facility or vetennagg laser -
lication to the Agency-[within 30 days afier beginning operation of

- AAl
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acccptui in lu,u of a hu.nscd ])l‘aCtltlon(:l s signature if the facility is a hggnscd hanLtal ora
medical tacility. A signature by th

¢ administrator, president, or chief executive officer doe

not relicve the practitioner user or veterinarian user from complying with the requirements of

this scction,

Sec, AA.7 - Application for Industrial, Academic, and Research and Development Llaser Facilities,

In addition to_the requirements of AA.5, each applicant for use of lasers in industrial, academic, and

wrc,h and development facilities shall submit an application to the aAgency -[within 30 days after
sinning operation of the laser],

i3

es_u_rl._l:u;._lqsc_.r;

b,____Inaddition to the requirements of Section AA.5, the applicant shall submit a statement
conhmlmg_that no demonstration will be performed on humans unless directed by a licensed

practitioner of the healing arts,

ec. AA.9 - Application for Providers of Lasers,

| SO

1 receive a certificate of laser registration before providing

b.____In addition to the requirements of AA,S, the applicant shall submit the-he address of the
cstablished main location where the laser and records will be maintained for inspection and
the name of the on-site operator,_This shall be s ical street address, not a post office box
number-and,

—di— is acHities dded:

Sec. AA.10 - Application for Alisnment, Calibration, and/ air. In addition t

requircments of AA.5, each applicant shall a

lv for and receive a certlﬁcate of laser
radiatienregistration for alignment, calibration, and/or repair bef i i

and/ar repair, of lascrs,

Sec. AA.11_-_Application for Laser Light Show. Each applicant shall apply for and receive g
certificate of laser registration for laser light show before beginning any show and shall meet the
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a.
i A _valid variance issucd from the FDA for the heﬁl;er mtemled to be used, with all
: dpphmblc_@c _cntq 1equ1red bv the variance [to include operating and safety
procedures]; S

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

(1) Thelocation, time, and date of the light show:

(2) Sketches showing the location of the laser, operators, performers, laser beam
iewi Is, mirror balls, and other reflective or diffuse

eurfacce whlch ma

Federal Aviation Admi _mstratlgn of the grop,ogeed show and Qrgwde dggumentat)on to
the Agency.

|Sec ’7 - _Ap 1i ation forLia_e Qb e§erv1ces Used in the Healin Y
Each ﬁgghcant hall apply fo and receive a certifi cate gf laser registration for mobile services before
erv . . . , s

r
eginning to provide mobile services.

a.  Inaddition to the requirement 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,

qngneg bya cnqed vetermamg |
ments for !nt_n_ie E lse !,1 g vice P he

- AA13
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d
practitioners of the healing arts,
3 I3 V‘ 1 " T .n '
demonstrate to the licensed practitioner the competence to use the inten
ncy review a

i
]

hall be maintained for A

SSRCR Volume l Fauvreti~20 June_ 2004 e
licensed practitioner of the healing arts,
Intense-pulsed light devices used for photothermolysis shall only be sold to licensed
Each registrant shall establish a _saf_c;_y_ training program that provides a thorough
cdures being performed and shall require each user
e pulsed light device

'- -~ r: " s v
understanding of the medical proce:

safely._Documentation of the trainin
minmumminimum address the following:
light device operation;

ntals of intense-pulsed li
t intense-pulsed light device radiation on the skin and eve and

i.___Fund
ii. . Biocffects o
contraindications for its -use;
Non-beam hazards of intense-pulsed light device operation;
cment and et ree_as related to control measures and

hall submit
N’

iii,
iv. ___ Responsibilities of management and em
emergencies; and
——Y.._Regulatory requirements,
e..___Inaddition to the requirements of Section AA.S, cach photothermolysis facijli
an_application to the aAgency within 30 days after beginning operation of the laser, An
application for healing arts facilitics shall be signed by a licensed practitioner of the healing
arts. ]
a———The-followingare-exempt-from-the registration-requirements-of thisPart:
. Facilit iningonly:
{!) Geﬂiﬁed GIBSS L Gla“is H' Glass Hfl, of ;l{ i ?
)Certtfied-Class-HHb-laser-preduets-in-thewavelength-range-6£400-through-710
nanometers-and-having apealcradiant power-ofless-thanor-equal-to-5%-10>
watisrand S
——ii——MeobileJaserswhich-are-certified-Class-Class-11-Class-Ha;-and-Class Ha-
b———Servicingofeertifiedlaserproductswith-aceessibility te-Class Hb-er-Class P-laserradiation
is-netexemptirom-the-registrationrequirements-of- this-Part:
Sueh—individual—shal:LSO

Sec. AA.147 - Laser Safety Officer (LSO) Qualifications. The registrant shall designate a laser

safety officer who is responsible for laser radiation protection
AAl4
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eﬁeex—safe%yﬁﬁeei—lasef—qpec%t—m—lasmpefa&ey

b Be-q&akﬁeé—by—%Trammg and expenencem—the—feﬂew-afeas—ésee sol_gtlmegl Appendlx
- Bsby: .

———-}—Fuﬂéamenmls-etl-}aser-epemﬂeﬁ-
___H_&ele‘qeal-eﬁee;s-eHasemd}a&ea-e&&&eye-&nd-skm—
__—}H—Re}aaeﬂs-eﬁsﬁeeulaﬁﬂd-d#ﬁ*seﬁﬂee&eﬂs—

———m——ha%q—hazafé—evaluaaenmgeeq&a&eﬂs—&ad—etheﬁealeula&eﬂs

eEx,euerLce_m the use 'md far 1]1;; i ‘oft 4et eQﬁe ui rrLe Igr s ervices re is

-AA15
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SeeAANI—-Annual-Repert—The-registrant shall netifir- the-Ageney-annually of changes-ifany-in
%hetmrmxmemupphed{»mhc%gmaemppheaae&ewﬁeﬁ%&&aﬂm
Sec. AA.15_- Dutics of Laser Safety Officer. Specific duties of the LSO shall include, but not be

limited to the following;

g&c _\ie com,llancc thl_,he a; hcqb_e e u1ren1gll_s__of_th<_35_c_r_e 1
users of lasers are trained in laser safety; as applicable for the class and type gg asers uscg,

institute corrective actions including shutdown
ituations or unsafe conditions;

As_s_u nn-w nthl nd n\_'_ngl,e_.l_u_l
¥,

d._____Specifying whether any changes in_control measures are required:

_________ 1. Following any service and maintenance of lasers that may affect the output power or
opcrating characteristics; or

o

Ensuring_maintcnance and_other_prac
performed; and

rotective eyewear and other safety measure

the_re.lflc by_:lme t
registrant's receipt, 1 sA n, usc,_an tmn ter f la ers subjec _t_juh_ls_wgart as 1 t,
deems appropriate or ) e§s_'1g in order to:

- o
.

Minimize danger to occupational and.

ublic health and safe

il Require reports and the keeping of records for inspecti the-a

Agency; and
_____iit,____Prevent loss or theft of lasers subject to this section,

.,.each notice

AAl6
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enewal of Laser Registr:

a A_pph_cltron for rencwal of of la
and Sections AA,6 throug A_1_2,' § gghcab]e

rsz_all noti

Se<. AA 19 Re port of C_h'm re. The C lstra the Agency in writing within thirty da
ofbeforemaking any change that would render the information contained in the application for

registration and/or the Jlotl ceof laser registrati _Qn no longer accurate

Sec AA 20 - Termmatron of Reg;stmtron—'?he—Aeeaeﬂmav%—FshaH%emmameg}strahemmea

gjﬁ&! When a regi st nt decides to termmate all actwrtres 1nvglv1ng laser or hser services
zed unde __thelaser registration the e 1strant shall; :

Sec. AA.21 - Validity of Remstratlon Reglstratnon 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 ImplLApnroval. 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 reglstered has been approved by the Agency

Sec. AA.23 -

Rcu rocal Out-of-State Laser Radlatlon Sources
a. 1. Whenever any source of laser radlatlon is to be brought into the State, for any
temporary use, the person proposing to bring suehthe source of laser radiation into the
State shall give written notice to the Agency [at least 7 working days] before suehthe
-, source of laser radiation'is to be used in the State." The notice shall include:
) The type of laser radlatxon source, .
(2) The nature, duratlon and scope of use, and

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

i If, for a specific case, the [7 working-day] period would impose an undue hardship on -
- AA17
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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:
1. 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.
————————Requirements-for-Proteetion-Against-EaserRadiation

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
' most recent edition of American National Standard for Safe Use of Lasers, ANSI Z136.1,
speeified-in-FablestVa; Vb Pe-and-V- It is good practice to maintain exposure levels as
far below the MPE values as is practicable.

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

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-case-efthoselasers
netregistered: an individual designated by management.

Sec. AA.2627 - 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.

1. 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 1 in_the most recent edition of American National Standard for
Safe Use of Lascrs Part 1040 respectively,J-and

S1Z7136.1 and Title 21, CFR.
- Paragraphs-A-and-B-ofTable\;; 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 11-and

——————qiable—\— m_th_e m_o_j_Lccen glmgn oi Amencan I\_latlgnal St nda ird for Safe Use of
Lasers, ANSI 7136.1 and Title 21, 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 mamtenance, 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 speclﬁed in Subparagraph AA267b.v. is
established. o

- (3)  For pulsed lasers, rrlterlocks shall be designed so as to pre\rent firing of the
laser, e.g., by dumpmg the stored energy into a dummy load.

(4) ForClass lllb—}____and Class -I¥4 CwW eea&aaeus—wave—(ew—)—lasers the
- . interlocks shall turn off the power supply or interrupt the beam, e.g., by means
of shutters. -

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

[

6): If faxlure of a smgle mterlock would allow i

(@  hHuman access to levels of laser radlatlon in excess of the radiant
- power access:ble emission hmxt of Class Hla—Llaser radiation, or

(b)  1Laser radlatlon in excess of the aece551ble emission 11m1ts of Class ~H—2
' to be emitted directly through the opening created by removal or
displacement of that portion of the protective housing; then, either
multiple safety interlocks or a means to preclude removal or
displacement of the interlocked portion of the protective housing upon

. AA19
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iii.

iv.

such failure shall be provided.

Viewing Optics and Windows,

(1)  All viewing ports, viewing optics or display screens included as an integral
part of an enclosed laser or laser system shall incorporate suitable means to
attenuate the laser and collateral radiation transmitted through the port to less
than the MPE m_t_hc_ 1m_t,r_e_qem_d_1_Q_anAmencq Natlgnal St andard | for

;E;R,__ﬁgg_ _L(_);10 _aaé—'Fable—‘Lhmﬁs—under any condmons of operatlon of the
laser.

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

Waming Systems. Eael-Class2-or3aord4H-Hi-orPV-laser-product-shall-provide
visual-oraurmkindicationduring-the-emission-ofaceessible laserradiation-in-excess-of

the-hmitsfor-Classt _Each | l'mcr §§ m la ssified as a_Class 3b Q Qlass 4 ]ase:
product shall incor i

signal durin v.cmmm&ﬁ%w_ﬁw
tln_iisipjunmmf,_us_l and sufficient I‘IQI_thlS*SIJ).lLQLS_UCll_&dla_tLO_n

Laser Controlled Area. With a Class JbHb, except those which-that allow access

only to tess than 5 mW visible peak power, or Class 45V 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, ANST Z136.1
and _collateral radiation limits in Title 21, CFR, Part 1040 erTFable-V-limits-is
possible. The controlled area shall meet the requirements of Subdivisions
AA.267b.v.(1) through (3) for Class 3JHb lasers and the requirements of Subdivisions
AA.267b.v.(1) through (7) for Class 41V lasers:

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

(2)  The area shall be posted as required by Section AA.2936.

AA20
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(3)  Access to the laser controlled area shall be only by permission of the laser
o safety officer or a trained deSIgnated representatlve

) For Class 4’A~ mdoor controlled areas, latches, mterlocks 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 admlttance to the laser controlled area m an emergency condltlon

(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 protectlve devices are bemg worn by
the entermg personnel. - ... . o

(6)  For Class 41\ mdoor 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
‘_S_gL:use > of Lasers, ANSI Z136.1 -and collateral radiation limits in Title 21,
CFR, Part 1040.-and-TableV-limits:. When the laser beam must exit the
indoor controlled area (as in the case of exterior atmospheric beam paths), the
operator shall be respon51b1e for ensuring that the beam path is limited to
controlled air space-’ or controlled ground space when the beam irradiance or
radiant exposure is above the appropnate MPE anglc_oll_at_erg_manon_-and
:Fablelvl-llmlts S I )

(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 ,r_n_gst_mgthe_d_mon
American National Standard for Safe
collateral radiation limits in Title 21 imits, a
temporary laser controlled area shall be established. The laser safety ofﬁcer or’
a designated representative shall ensure that the necessary laser safety
requlrements for all potentlally exposed individuals shall be established.

TR

C. Admlmstratxve and Procedural Controls
‘ i General Unless otherw1se spec1ﬁed admlmstratwe and procedural controls shall
apply only to Class 3Hb and Class 4I¥ lasers..

it - 4‘ Output Emlssmn L1m1tatlons The minimum laser radlant energy or laser power level
required for the application shall be used. -

~/Contact FAA or otlier appropriate agencies, as necessary. -

- AA21
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iii.

iv.

vii.

Education and Training. The degree and level of education and training on laser

safety concepts and procedures shall be in accordance with Appendix B-C, Table 1 of
these regulations.

Operation and Maintenance. Class 3Hb and Class 45 lasers shall be operated and
maintained only by qualified personnel.

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
radigtion limits.in Title 21, CFR, Part1040-and-Fable-\-lirnits.

Eve Protection. Protective eyewear, as specified by the laser safety officer, shall be
worn by all individuals with access to Class 41 levels of laser radiation. Protective
eyewear, when specified by the laser safety officer, shall be worn by all individuals
with access to Class Hi3b levels of laser radiation.

Service Procedures. All service procedures shall be performed by qualified personnel
who, when appropriate, are trained in laser radiation protection. The service
personnel shall comply with applicable information supplied by the manufacturers
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 3Hb and Class 45

laser shall be terminated in fire-resistant material where necessary. Periodic inspection of
absorbent material shall be made since many materials degrade with use.”

eb. Systems_Utilizing Fiber Optics,

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

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

Standard for Sa_fe UQ_e of Onptical Flber Communication Systems Uhllzm

Laser Diode and LED Sources, ANSI Z136.2 er-Fable-Vlimits-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.38e29¢.i(8ix)-

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

AA22



DRAFT } SSRCR Volume Il Jonaryp-t99tJune 2004

Sec. AA2O-28 - Addltlonal Regulrements for Safe Ogeratlon
N

a. Eye Protectlon

1. . ,‘ AProtective eyewear'devices' shallkrneet‘the _follovving requirernents:
¢)) Provide a corn'fortahle and'anj)ropriate ﬁt all around the area of the eye.

-(2) - Bein proper condition to ensure the optical filter(s) and holder provide the -
~. . required optical density or greater at the desired wavelengths, and retain all
protectrve properties dunng 1ts use.

"'(3) ) ;The requlred optlcal densrty shall be determmed based on the type of potential
exposure requiring protectlon

4) Have the optical den51ty or densmes and assocrated wavelength(s)
permanently labeled on the ﬁlters or otherwrse permanently 1dent1ﬁed
ii. At intervals not to exceed 6 months each reglstrant shall examine protectrve eyewear

- _devices for scratches, nick ical damage.te-ensure-the-reliability-ofthe
pfeteem‘e—ﬁlters—mdﬁﬁtegﬂtybeﬂthe-pfetee&ve—ﬁkeeﬁames— Eyewear with the
integrity compromised or that is not serviceable as intended should be discarded.in
sumoa%en—shalkbe&seafded—er—tested—feweeept&bﬂw .

' Skm Protectron When there isa possrbrhty of exposure to laser radlatlon wh*eh-h&exceeds
the MPE limits for skin as specified in_the most recent edition American National Standard
for Safe Use of Lasers, ANSI 7136, Fbicte™ the regrstrant shall require the appropriate use
: -of protectlve gloves clothmg, and shlelds ‘ :

e

c. - Other Personal Protective Egurpment Resplrators and other personal protective equipment
shall be required, as a temporary control measure, whenever engmeermg controls cannot
provide protection from toxic air contarmnants and other hazards. S

.d. - Service and Maintenance of Lasers. Following any service and—Lmamtenance of lasers
whieh-that may affect the output power or operating characteristics, the laser safety officer
shall Specrfy whether any changes in control measures are requlred

e Mod1ﬁcatlon of Laser Whenever del1berate modrﬁcatlons are made Wthh could change the
laser class and affect the output power or operating characteristics, the laser safety ofﬁcer
4 shall specrfy whether any changes in control measures are requlred

S I

Sec AA -»0—29 Cautlon Sums Labels and Postmg

a.. o General. :

=/ This need is particularly important in the iltraviolet region.

AA23
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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. Pesaﬂu-ané—lnstructlonSk The-controlled-areashall-be-conspicueusly-posted-witlran
approprinte-sian-ors tred+ :

it 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

Amcrican National Standard for Safe Use of Lasers, ANSI Z136.1, or collateral
radiation limits in Title 21, CFR, Part] 040.and-Fable-V-limits:

iit. 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
whieh-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 whieh-that could allow access by personnel to
laser and collateral radiation in excess of the MPE limits in the most recent
edition_ Amemcan Natloml Standard | for Safe Use of Lasers NSLZ136.

c. Labeling and Posting, ¥ Labeling laser products and posting laser facilities.

i The controlled area shall be conspicuously posted with an appropriate sign or sign

specified in Figures [ and 2,

ii. Class 1 facilities need not be posted, Uncertified Class }1 lasers shall have a label
including the following wording: "CLASS Il LASER"; Slass-Haeilitiesneed-netbe
pested:

iil. Class 2 laser facilities need not be €lassposted, Class 2aH lasers whiek-that do not
exceed accessxble emission limits of Class 11 for any emission duration less than or
equal to 1 x 10° seconds shall have a label with the following wording: "Class Ha-2a
Laser (or Laser Product) - Avoid Long Term Viewing of Direct Laser Radiation";

Y With respect to lnser products only, the labeling requirements found in 21 CFR Part 1040 may be used in lieu of
Paragraph AA.30¢29¢.

AA24
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Glas#a—laser—t%es—need-ﬂet—be—posted-
Hiiv. Class 2H laser facilities need not be posted Class '7{4 lasers other than those specified
in Subdivision AA.30e29c.iii.€2) shall have a label with the warning logotype A
specified in Figure 1 and_ including the following wording:
’ (Postti:on ’1 onthe log'otype)'
"LASER RADIATION i 150 NOT STARE INT_O BEAM"
(Posmon 3 on the logotype)
"CLASS H—Z LASER (OR LASER PRODUCT)" |

H_—a(l)y Each laser or facility classified in Class Hl-3a solely because of the
emission of acce551b1e laser radiation in the wavelength range of greater than
400 but less than or equal to 710 nanometers, with an irradiance of less than or
equal to 2.5 x 107 watts ger square centimeter, and with a radiant power less
than or equal to 5. 0x 10 watts, shall have a label and be posted with sign(s)
with the warning spec:ﬁed in Flgure 1 and including the following wording:

(Position 1 on the logotype)

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

| (Posmon 3 on the'logotype)
"CLASS #ia-3a LASER (OR LASER PRODUCT)".
| ®b2) Class Hl—__b lasers or facﬂltles other than those spemﬁed in Subdivision
AA 30e29¢.i4)a)v.(1) shall have a label and be posted with sign(s) with the
warning spemﬁed in Flgure 2 and mcludmg the following wording:
(Eosition l on the logotype) -
2L ASER RADIATION — AVOID DIRECT EXPOSURE TO BEAM2
- (Position 3 on the loéotype) |
r<CLASS m@msmﬁ(éﬁ i;Ase}i PRODUCT)”

y_.éa Class -4 lasers and facilities shall have affixed a label and be posted with sign(s)
w1th the warning specxﬁed in Flgure 2 and including the following wording:

(Posmon 1on the logotype)
- AA25
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"LASER RADIATION - AVOID EYE OR SKIN EXPOSURE TO DIRECT

OR SCATTERED RADIATION"
(Position 3 on the logotype)

"CLASS V-4 LASER (OR LASER PRODUCT)"

vii.g6) Class {12, H13, 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 Fables-1-and-5the 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:

(al) "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.

(e3) "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, H13, and P-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).

For cach 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 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 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
creajed | yortion of the protective housing, and

shall include the wording:

(L

(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°> W
32
cm’,
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GER Lf\icrra_d_u jon w hcn ogeg_yQID DIRECT EYE EXPOSURE"
a accessible laser radiation with an irradiance reater than 2. 53103

4) - "DANGER--Laser sadiation when open. AVOID DIRECT EXPOSURE TO
S .BE_AM"_tQLChss ".zb gcgsslblg lgex radiat 1011,

"L AI\_I_GER--Laser l'ad_l_tl n whe

- TODIRECT OR SCATTERED BADIATION" for Class 4 acccsmb]e laser
J udmlm_m

QQLAAIILOE-_-H@@L(]Q us electromagnetic QLa when open" for collateral
. radiation in excess of the accessible emission limits in the Federal laser

* . product performance standard or t he_mgsi_n_ce_t_esijlm_gf_me_mgn_an
National Standards lnstl r Safe Use of Lasers, AN IZ]

en" for cg_llatera_l radiatign 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 fg: Saﬁblls__QﬂLa;g,Mse

"QAUTION--Ha?ardQ us X-ra wh

X.. For ,e_' h laser ,roducl,_l_'I__gL ,haﬂ 'e er1ded fore egghﬂeieaLlL interlocked
' 1 of the  protectiy rotective ho smg which is demgged 1 be d1§p accd or removed during
i i

li’i

B human ¢ ss_tglas—er or c_QLaIergl Ladlahgn in excess of the hm115 of Class 1 in the
Federa ngier product performance standard or the most recent edition of the
Amem:_an_ua,t_lgna]_s_tmd@r_ds Institute fgr Safe Qse Qf Laser 17136.1, Such

' p_mmn_t _t_o_thcm en

ing.¢ creafed by the removal or di sglacement of such portion of
the protective housin < :

..and shall include the wordi

(1) . "CAUTION--Laser radiation when open and interlock defeated. DO NOT
STARE] INTO BEAM" for Qlass ﬁccesgxble aser radiation.

g ) "QAL_J 1QN--quer radxatlon when en and interl cL cfeated D NOT
STARE INTO BEAM OR VIEW DIRECTLY WITH OPTICAL
-INSTRUMENTS" for Class 3a ac ce§s1b1e laser radiation with an irradiance
less than or equal t0 2,5x10° Wem™® -

DANGER--Laser radiation when open and interock defeated. AVOID
DIRECT T EYE-EXPOSURE" for Cla ss 3a gccess_b_e laser radiation when an
irradiance greater tllam 2.5x102 W.em? S

(4) __ "DANGER--Laser 1'&ﬁdigi1L(n1Lv}1en open and interlock defeated, AVOID
~ "DIRECT EXPOSURE TO BEAM" for Class 3b accessible laser radiation,

- AA27
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(5)_..__"DANGER--Las

Q:B:_S_I_G_N_EXP URE Q DIRECT QR SQA"II RED RADIATIQN" or
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 [asers, ANSI
21361,

_____"CAUTION--Hazardous x-rays whe and interock 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,

Q}—E&émmmﬁeﬂeekeée&ée%ea%ablym&eﬂeekeépeﬁmw%&pmmmﬁmmﬁgm

(e}—For-laserradiation-in-excess-of the-accessible-emissionlimits-o £ Class-HE-the
wording—DANGER—Laserradiation-whenopen—AVOID-EYE-OR-SKIN
EXPOSURETO-DIRECTORSCATTEREB-RADIATION=

(d)——For-cellateral radiation-in-excess-ofthe-emission-Hmits-of Table Vs

{1 Iﬁthﬂimﬁsm-pafagmph-&eﬂable#af&e*eeeded—ﬁm%fdm&

xi.® (al) The word "Invisible" shall immediately precede the word "radiation" on labels
and signs required by Raragraph-AA.308e29c. for wavelengths of laser and
collateral radiation that are outside of the range of 400 to 710 nanometers.

AA28
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(b2) The words "Visible and Invisible" shall immediately precede the word
"radiation" on labels and signs required by Paragraph-AA.30e29c. for.
wavelengths of laser and collateral radiation that are both within and outside
the range of 400 to 710 nanometers. -

xii,(+8)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 and-FableV-limits_in the most recent edition of American

- National Standard for Safe Use of Lasers, ANSI Z136.1 and the collateral radiation

_limi_ts_ilL'ﬂt_lg.z_l CFR, Part 1040.

Xiii.6-H Labels and signs required by Paragraph-AA.30629¢. shall be clearly visible,
’ legible, and permanently attached to the laser or facility. ’

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

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

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

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

d. A re-evaluation of potential hazards from surfaces which may be associated with Class HH-3
and Class F¥4 beam paths.
e. Additional surveys required to evaluate the laser and collateral radiation hazard incident to

the use of lasers.

[Sec. AA.32-31 - 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. wWith 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 whiek-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
AA32
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their equivalent whieh-that account for all errors and statistical uncertainties in the
measurement process.

e Acccsqnblc emission lcwcl&f lascr and collatelgl radnnon S all bem_sg__unon the following
measurements as appropriate, or their equivalent:

{1 ) For ]ns_cr roduc mtended 0 be uied ina loca e}yhere 1h em d d laser radiation is
unlikely_to be_viewed with_optical instrument i

energy_(J) _detectable_through a circular aperture stop having g _diameter of 7

: I_n_llllIHGLCIS_andJﬂIhm.jLCLCUlar solid angle of acceptance Qf lzng s teradlan with
the solid anglc of of cptand eh 11 change as needed to maximize d_etcctable radiation
with an angular _gej.c’.f_u to 5 radians/seco nd, ‘A 50 millimeter di :
stop_with the same collimating optics and acceptance angle stated above shall be uL_
f(LLII other laser products_(except that a fZ mllhmeter jlameLer r apertu shall be

in_t thc measurement gf sca nn
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angle-seland-by-the-area-of the-aperture stop-(em2):

diwam&eﬁumﬁehd—aﬂglee#aeeepQﬂe&&ha#dmﬂgeﬂeﬁeed%m
deteetable radintionswith-anansularspeed-ofup-te-5-radians-persecond:

d. Measurements for maximum permissible exposure shall be measured as specified in

Appendix-E-and-MPE limitsin-the most recent edition American National Standard for Safe
Usc of Lasers, ANSI Z136,1.]Fables-Va- Fvband-Fe,

Sec. AA.33-32 - Medical Surveillance. The Agency may require the registrant to provide such
medical examination procedures as it considers necessary to protect the health and safety of
personnel_ who may be exposed to radiation within the NHZ.- Appendix A-C provides recommended

procedures whiech-that apply primarily to users of Class 3b or 45V lasers.

Sec. AA.3-1-33 - Netification-ofIneidentsTwent

-four hour Notificati

a. Immediate-NotifteationTwenty-four hour Notification. Each registrant shall notify the
Agency immediately-within 24 hours of discovery by telephone, fax or ecmail-ertelegraph 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

recent cdition of the American National Standard for Safe Use of Lasers, ANSI
Z136.1, or the collateral radiation limits in Title 21, CFR, Part1040,-erTFable-V-limits

e&—laqef-er—t—.ella{eral—wdﬁ{wa or

ii. aAn exposure to an individual whieh-that involves 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. Tw QU QHYFI_\G WQ_[‘_LLH'

D

)ay Notiﬁcation Each registrant shall notify the Agency

involving any source of laser or collateral radlatlon possessed by the registrant and whieh-that
has or may have caused:

i. aAn exposure to an individual of greater than 5 times the MPE limits in the most

‘q_lI_a_tg,gl,gg_dg_1__1_1__9_1_]___1@1&1_1_\;1;1 e 71, g;FR, PartlQ4§).—ef£Fab¥e—\Lhm*s-eﬁaseFef
coHateralradiation; or

AA34
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di.  aAn exposure to an individual with second- or third-degree burns to the skin or
\_ potential injury and partial loss’ of 51ght

Sec. AA.35-34 - Reports of Overexposures and Excessive Levels.

a. Each regrstrant shall make a report m wntmg within 30 days after a 24-hour notification has
been made to the Agency of: _

i eEach exposure of an'individual t6 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 m itle 21 CFR

| i, aAny mcrdent for whrch notrﬁcatron is requlred by See&eﬂ-AA 34;;

b. Each report shall descnbe the extent of exposure of mdmduals 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 arecurrence.. :

c. ‘Any report filed w1th the Agency pursuant to -Seet&ea—AA 3_435 shall include the full name of
~_.each individual exposed, an estimate of each 1nd1v1dua1 s exposure, and a descnptron of any
~ injuries. The report shall be prepared so that this information is stated in a separate part of
the report. =

Sec. AA.36-35_- Notifications and Reports to Individuals. When a registrant is required pursuant
" .. to Seetion-AA.35-34 to report to the Agency any exposure of an individual to laser and/or collateral
radiation, the registrant shall also ‘provide to the individual a report on the exposure data included .
therein. Such reports shall be transmltted at a time not later than the date of transmlttal to the
Agency oo

ec AA 3(» - Records

a.  Each registrant shall mamtam current records Wh]Ch shall be kept avallable for mSpectron by
the Agency, showing:

i. The results of all surveys requlred under Subparagraph—AA :’}9&28a ii. and See&en
' AA 3130 0

ii. The results of a11 1nstrument cahbratlons under Seehea—AA 3231,
iii. = The results of medical surveillance performed under Section AA3332. -

iv. The reports of incidents as described under Seeﬂen—AASé_,‘iﬁ_

\_ ¥ This pamgmph is suggestcd for use b_t/ Stntes whicl have the mlthonty to maintain the names of mdzvtduals as
confidential information” - . : :

- AA35
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b. The registrant shall maintain such records required by this Section AA-37until the Agency
authorizes disposition.

ADRRENDIY A
PRI IR T AR "SPAWATE Y
MEDICAL SURVEILLANCE
1ivVi 101
AL Purpose-of Medical Surveillance. Tho basi o cceforni — :

pel%nmefmxwwmmamﬁmwMeﬁpem&a%eMwM@
sarveilanceexaminations-nay-inelude-assessment-of physical-fitness-to-safely perform-assigned

duties-bielogicalmonitoring-ofexpesure-to-aspecific-agentrand-eardy detection-of biologic-damasge
or-effeet:

Physical-fitness-assessments-are-used-to-determine-whether-an-employee-would-be-at-increased-or
unusual-risleina-portieularenvironment—Forworkers-using-laser deviees; the-need-for-this-type-of
assessmentis-mestlikely-to-be-determined-by-factors-other thanlaserradiationper-se—Speeifie
H%mame&emneéeawuweﬂmweqmmemmmglmﬁﬂmmmm
EXPASUFLS

Direet biological itoring of laser radiation-is] iblerand :cabindi .
threugh-the-use-of personal-desimeters-is-not-available:

Early-detection-ofbiologic-chanse-or damage presupposes-that-chronie-orsubacute-effects-may-result
from-exposure-tea-particular-agentatlevels-below-that required-to-preduce-acute-injury—Aetive
intervention-must-then-be-possible-to-arrest-furtherbiological-damage-er-to-alow-recovery-from
bielogical-effeets—Adtheush-chronie-injury-from-laserradiation-in-the-ultraviolet-near-ultraviolet;
blue-pertion-efthe-visiblerand-near-red-regions-appears-to-be-theoretically-possible-risks-to-workers
currentuses-of-aser-devices—inedical-surveillance requirements-that should-be-ineorporated-into-a
formal-standard-appear{e-be-minimak

> . in-favor-ofperforning . fical 1 1 been based-onthef
{hammeaaweudemuhwewmdmmWﬁdﬁMeﬁmmmHeumﬁjuﬂes—ﬂw

very-smal-number-oflaserinjuries-thathave beenreportedin-the past-+5-years-and-the-excellent
safetyrecordswith-Jaserdevices-dees-not-provide-suppert-to-this-argument:

AA2—Medical-Examinations:

AA 2 Rationaledor-Examinations:

AADH—Preassisnment-Medical-Examinations—Exeept-forexamination-followingsuspeeted

injury-these-aretheonly-examinations-required—One-purpose-is-to-establish-a-baseline-against-which

damage-{primarily-ecular)-can-be-measured-in-event-ofan-accidenta-Hnjury—A-second-purpese-is-te
AA36
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radiation:

Unless-chronie-viewinzoflowerlevels-oflaserradiation-in-these-wavelensths-is-required;
{—he.tuiheul(H)H&F%W*W]MGMM%MM&WH&S&

is-tested-at35-em-andrecorded-inJaecer-tested-fisures-or- Snellenfisures-with-and-without-lensesif
any—Visualaeuity-sereeninginstruments-may-be-used:

AN 23— MantfestRefracion—Required-forpreplacement-examinations-ofall-laserweorkers
when-indieated—TFhis-is-to-measure-the-patient's-refractive-error,and-the-new-visual-acuity-of the
patientmust-be-netedifthe-visual-acuityis-tmproved-over that-achieved-with-the-patient's-eld-lens
preseription—er-ifhe-has-ne-lenses-at-the time-ofthe-examination—This-examination-shall-becarried

out-inul-personnelavhose-best-corrected-distanee-visual-aenity-in-eithereyeisless-than20/20-

workers-usi n%w@mméaemgmdm&ea—bdmv%é&mw&al%%%m—%m%&des

examination-efbrowsHdsHashesconjunetivar-selera;corneas-iris-and-pupillarysizerequality;
reaetivitys-and-resularity:

AA2LS5—Examinationby-Slit-Lamp-Required-forpreplacement-examinations-ef laserwoikers

using-lasersystems-producinetadiation-below-420-nnr-or-above-750-nm—The-comens-irs;-and-lens
are-examined-with-a-biomiereseope-and-deseribed:

and449&nnwﬁdﬁﬂﬂpmmaveﬂeHﬂ#WM&&peﬁmmﬁmm&efem
to-be-covered-are-thepresence-orabsence-of epacities-in-the-media-the-sharpness-ofeutline-of the
optie-nerverthesize-otthe-physiolegical-euprif present-the ratio-of the size-of theretinal-veins-to
thatofthe-retinal-arteries-the-presence-or-absence-ofa-well-definednaculaand-the presence-or
absence-ofa-foveolarreflextand-anyretinal-pathelogy-that can-be-seen-with-a-direet
ophthalnescope—Evensmall-deviationsfronrnormal-should-be-deseribed-and-carefully-loealized:

hwu@eﬁ%kwnplewwmwmmm&eﬂhmmw

lasers—Examination-of the-skin-forpresence-efabnormal-pismentation-or-depigmentation; keratoses;
malignaneies—ete:

AA22S AmslerGrid—Notrequired—The-Amslergrid-sheet-is-presented-to-each-eye-separately

Mlﬂiwi%%}i%h%ﬁ&é%w&&%m%%e%wm
aphthalmelogicexamination:

AA38
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artofathorough-ophthalmologi ation.

~AA39
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Part AA
APPENDIX AAA
GUIDELINES-REQUIREMENTS FOR LASER LIGHT SHOWS
1. Each laser facility and mobile laser shall be registered in accordance with the provisioﬁs 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. Radiation-whieh-shall-be-measuredMeasured radiation 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 F1 will not be exceeded.

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

5. Operators, performers, and employees shall be able to perform their functions without the
need for exposure to laser and collateral radiation in excess of the limits of Class #-2 when
the radiation is not intended to be viewed by them. Areas where levels of laser radiation in
excess of the limits of Class H-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 11.

7. Except as noted below, laser light shows shall be under the direct and personal supervision of
AA40
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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 12, at any pomt less than (a) 3. 0 meters
. :above any surface ‘upon Wthh the audience or general pubhc is perrmtted to stand and (b)
.+ 2.5 meters in lateral separatlon from any position where a person in the audlence or general

~. .public is permitted durmg the perfonnance or dlsplay, unless physwal barners are present

- whlch obstruct access by the audlence or general publlc to such levels )

e P 4 ‘ l

. 5. Exception In cases where the maxlmum laser output power level is less than 5 mllliwatts
...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 pubhc is perrnitted to stand -and at any

point less than 2.5 meters in lateral separatlon from any posmon 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
Requirements and Regulations are met. In other cases, upon application to the Agency,
appropriate arrangements may be made for unattended operation.

All laser light shows shall be provided with a key operated "on-off" switch. In the case of the

_ exception of item 7, there shall be a designated individual present who can turn off and

10.
11.

12.

13.

14,

15.

secure the laser in case of unsafe operating conditions.

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

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

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

Where laser output power must be limited to less than the maximum power available i 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 1nterlock, shall be functionally tested and recorded
before each light show.

The laser system shall be secured against unauthorized operation.

The following precautions shall be taken during alignment procedures.

(@)  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.

In addition to the requirements of AA.11, before the laser light show is permitted to operate -
| AA4l |
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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—, [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.]

AA42
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LASER LIGHT SHOWS

Application of Safety Criteria
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LASER LIGHT SHOWS
- Application of Safety Criteria
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LASER LIGHT SHOWS

Application of Safety Criteria

OPERATOR IN CONTROL
INCLINED LASER RADIATION FIELD
(Side View)

=

P L‘]::: Meters
o or OIE t
Elas§r1a :rr 2 Aéﬁl,’.n";’
OPERATOR IN CONTROL
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(Top View)

Class3or4d

§ Class3or4
Laser P " 5% (Lessthan3 R (Morethan3
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- [APPLICATION FOR REGISTRATION OF LASER FACILITY,
' MOBILE LASER, OR SERVICE ORGANIZATION

Reglstratlon is requlred for all uncertxﬁed laser products and for certlﬁed Class }Hb-ib (other than
those exempted by Subparagraph-AA. 3@46&11—) and Class P4 laser products

1. ..  Applicant's Name: - _Telephone No.:

Address:

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

FY I

3. Type of registration: Laser Facility-( ), Mobile Laser ( ), Service Organi_zation )
4. Prior Laser Registration Number, if any: L e

5. ... Sources of laser radiation (Class I#5-3b and Class ¥4 only): - oo

' Number of Sources e
" "of Laser Radlatlon . ,' e Range of Average
\_ Wavelength Range In Facﬂlty Mobile’ ©~  Power or Enérgy

L

OV e e
. . .. Visible (0.4 - 071 um) R

" Near IR (>0.71 - 14 pm) . E
FarIR (> 1.4 um)
6. . Name of Laser SafetyOfﬁcer' —_—
7 Quahﬁcatlons of Laser Safety Ofﬁeer (use addltloiial sheet 1f requlred)
S S SO NS Sl 4 !
8. Authorized Agent of Applicant:
(Print Name) .o, (Title)

9. Signatures: , . o — _
Laser Safety Officer -7 " ‘Application Date
Authorized Agent ~ . o

See associated instruction sheet before completing this application.]

N
- AA4T
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[Instruction Sheet for Registration of Sources of Laser Radiation
(For exemptions to registration requirement see Seetien-AA.163.)

PLEASE PRINT OR TYPE ALL INFORMATION

Note: Cared ilingand o all oding o ind Leati 1 hel

1.

8.

9.

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

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

Self-explanatory.

Self-explanatory.

Sources of Laser Radiation - Include data enly-feruncertified-Class-HHb-3b-and-Class-1V-4
laserseurcesy-for certified Class HIb-3b laser sources not-exempted-by-Subdivision
AA3b16a: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.

Name of Laser Safety Officer - Name of person appointed by applicant to serve as Laser
Safety Officer in compliance with Section AA.3e 4+

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.37%b14.

Self-explanatory.

Self-explanatory.

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

AAA48
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APPENDIX AAB

.- TRAINING

Training shall be provided in laser safety and laser health physics to all laser safety officers
(LSO's) responsible for Class H#b-3b and Class B4 Lasers. Training of LSO's responsible for Class
11, Class H2, GlassHa-and Class Ha-3a lasers should be provided as needed. The degree and type of -
training shall be appropnate for the degree of potential laser and associated hazards. The LSO is
responsible for ensuring that users of laser products are trained at a level commensurate with the
users duties and the degree of hazard. : :

2. Laser Safety Training Topics

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

a.

Description of Lasers

1.
ii.

iii.
iv.

V.

Definitions

Lasing fundamentals :
Lasing medium and types of lasers - solid, liquid, and gas
Pumping methods

Optical cavities

Characteristics of Laser Light

i.
ii.

iii.
iv.

V.

Vi,

Directionality

Single color (monochromaticity)
Coherence

Intensity

- Divergency

Relations of specular and dlffuse reﬂectlons "

Bnologwal Effects of Laser nght

i.

ii.

ii.
iv.

Damage mechanisms: thermal and non-thermal effects from pulsed and ew
CW lasers

Eye hazard

Skin hazard

Criteria for setting Maximum Permissible Exposure (MPE) levels for eye and
skin

Associated Hazard
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i Electrical hazards
. 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 Trainine-Guide-forLaser-Safety-Officers-Responsible for- Various-Laser Classifieations

Table 1

Suggest Training for LSQ’s and Em

Training Vehicles

HIGHEST CLASS LASER
N Hle) 1Hala Hb3b Iv—4

Manufacturer's Guides
& Operating Manuals

Safety Guide Literaturel/

Review of Applicable Standards
(ANSI, Federal, State, etc.)

Laser Safety Orientation
Course2/

M M M M M

N/R NR R M M

N/R NR R M M

NR NR R M M

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

1/ Such as: American National Standard for the Safe Use of Lasers, ANSI Z136.1; Laser Institute of America 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 Hb-30 and H~4 Lasers, duration of course would be several
days. This training may be done by outside specialists if not available internally.

AAS0Q
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[Part AA
 APPENDIXC
. MEDICAL SURVEILLANCE.

1_-_Purposc 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
survcillance examinations may include assessment of physical fitness to safely perform assigned
duties, biological monitoring of éxposure to a specific agent, and early detection of biologic dam
or_effect, ‘ , ‘ | : . '

_P_hySiCaLﬁ_LllC_SS_aS,SE_S_Sm_CD_@'LQ.Uié_dM_ELQﬁﬁine_W.hethél‘ an emplo

on medical surveillance requirements that might exist becau
toxic gases, noise, ionizing radiation, etc,, are outside t f thi

pj_r__c;_c;j_)iglggi_cglﬂ16nithiggL_Q;.f'=l§,i_cmdi_atioh'i‘ impossi

through the usc of personal dosimeters is not available,

intervention must then be lama
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 arc inj isks i

current uses of laser devi

3}1-111 feg_ca,tgd_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 vears and the excellen

safety records with laser devices does not provide support to this argument,
2 Medical Examinations, |

. N
e e e e . S M.

2.1 Rationale for Examinations,

ations. Preassi

2.1.1 _Preassignment (Pre-employment) Medical Examin
medical examinations may be considered for users of Cla
radiation within the NHZ. One purpose.is to_establish a baseli

e against which damage (prima;

-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,

- AAS]




SSRCR Volume Il Sanper—tuddJune 2004 e iioe o . .. DRAFT

visual acuity measurement_and sclected examination protocols are required. The waveleng

radiation is the determinant for, which specific protocols are required (see Paragraph 2.2),
Examin, ould be performed by or under the supervision ot an ophthalmologist or other
qualified physician. Certain of the examination protocols may be perforimed by other qualified

practitioners or technicians, under the supery a
to perform more thorough eye examinations to assess total visual function as opposed to limiting
examination to those arcas that might be damaged by particular laser radiation. Some empl

may find it advantageous to offer these more thorough examinations to their workers as a health

detecting unknown disease_conditions; in this case glaucoma, Even though this type of problem is
unrelated to work with lascrs, appropriate medical intervention will promote a healthier work force,

this_arca 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 Jaser radiation. Also, most uses of lasers
do nat result in chronic exposure of employees even to low levels of radiation. A large number of
these examinations have been perforimed 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

nedical surveillance program,

require such,ex:

.2.1.3__Termination Medical Examinations. _The primary purpose of termination examinations is for
the legal protection of the employer against unw ht occur after an
employee leaves a particular job. The decision on whether to offer or require such examinations is

¢ arranted claims for damage that mi

22,1 _Mcdical Hi

story. The following prot

cmployment) examinatio

« __The paticnt's past eye history and family eye history are reviewed.,
Any current. Zlaints about the worker's eves are noted,

f

«___Current and past medication usc is reviewed.

._._The paticnt's gencral health status should be inquired about with special emphasis upon

diseases which can give ocular or skin problems.

« __Certain medical conditions may causc the laser worker to be at increased risk if chronic
¢xposure 1o ultraviolet or blue spectrum laser radiation is possible.

__Usc of photosensitizing medications, such as phenothiazines and psoralens, lower the

~ threshold_for biologic effects in the cornea, lens, and retina of experimental animals,

C
__Any history o

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

Unless chronie viewing of lower levels of laser radiation in these wavelengths is required
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there should be no reason to deny employment to these individuals. With current laser
systems, chronic exposure cven to low levels of blue laser radiation is very unusual,
2.2.2_ Scc ANSI Z136.1, American National Standard for Safe Use of Lasers 6.3 and A

endix E

suspected cye injur
secn by a physician,

1978.

;ijgigﬂmmx'!LA.AﬂLmecd_s;fgj;M,edi_c_al@meﬂLam_ .QﬁLamrldepmmmer

Current Concepts in Erpophthalmology, Societas Ergophthalmologica Internationalis,
Stockholm, Sweden, 1978, pp. 139-160.

3>

AA.5.4Wolbarscht, M.L., and Landers, M.B., Testing visual capabilities for medical surveillance or

Y to ensure job fitness._J Occup Med, 27:897-901. 1 A
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with-colimated-beans~which-produceasmalli-esneardy diffractionlimited-retinal-image-and-also
pointseurcesshall-be-considered-intrabeam-viewing-eases-and-shall-have-an-ansular-subtenseries
apparent-viewinzanglerlessthan-a,i-as-speeified-inFigure 3—Seurces-such-aslaserarrays;multiple
diodesr-or-multiple-ditfuse-refleeting-surfaces-shall-be-eonsidered-intrabeam-viewing-eases-for-any-of
theseparate-images-whose-ansularsublense-isJess-than-o,,,—Any-sourees-whese-centers-are
separated-by-anunule-less-than-e,,-are-treated-as-extended-sources:

_—  Gu)y—Ifmeasurementsorcaleulations
are-requireds-distinetionshall-first be-made-between-intrabeam-viewingand-extended-source-viewins

i-the-0:4-te-1-4-micrometer-wavelength-region:

F M hen-a-laser-emits-radiation-at-several-widelydifferent-wavelengths-or-where prlses-are-superimposed-on-a
H;nlmm»H«MLMWmmkmeHam»MPWEMMMWMMWk gths-in-the
seemre-time-domain-are-additive-on-a-proportiondd-basis #f—due-a#ea—eﬁee—fbfaa#—meeaen
faetors—Thesimultancous-axposureto-pulses-in iti ~be-synergs

aumn—chﬂuk#uwmhw%ﬁﬁ#uaamwh»mmm%

2 Tho-ungrlassubtensedinotthe-bean-divergenceofthe-sonree—It-is-the-apparentvisual-angle-as-ealerlated-from-the
sonree-sicenddistanecfromthe-eye—Thedimiting-angular-subtense-is-thut-apparentvisnalanglewhich-divides
intreahean-viewing-from-extended-sonree-viewing:

single-pulses-orexposures-in-intrabeam-viewing-are-speecified-inTable 1Va—Special-qualifieations
and-userequirements-are-provided-inAppendix-AA-Measurements-for-Maximum-Permissible
Expesure-4-and-S-and-Figures4;-5;-6;and-10-

—_— {e}—MPEvaluestorocularexposureto
extended-sourees-forsingle-pulses-orexposures-are-specified-inFable PVb-for-the-comea—Special
qualifications-and-use-requirements-are provided-HinAppendix-AA-Measurements-for Maximum
Permissible-Expasure-t-and-S-and-Figures 5-6-and-7

(&) MPE values-for broad-band-collateral
radiatienshall-be-weishted-with-regard-to-spectral content-in-5S0-nanemeter-inerements-using Tables

3——MPE for-Skin-Expesure-to-a-laserBeam—MPE-values-forskin-expesure-to-alaserbeantare
specified-in-Table-IMe—Thesedevels-are-forwerst-case-conditions-and-are-based-on-the-best-available
information—For-repetitive-pulsed-lasersr-the MRE's-forskin-expesure-are-applied-as-follows:
Expesure ofthe-skin-shall- not-exceed-the-MPE-based-upon-a-single-pulse-expesure;-and-the-average
irradianee-of the-pulse-train-shall-net-exceed-the- MPE-applicable-for-the-total-exposure-trainlength-

Scamningtaserswith-Multiple-Expoasures—The MPE for-eneray-or power-in-multiple-pulse-er
muHiple-exposure-trains-where-the-instantaneeus-pulse-repetiionfrequeney-of any-pulses-withina

AA54
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& Pyl sl luration-istess.i]
O—Qé—qecenHuhvlmw*N&a&nwuwuk»%mﬁequw%@H&eHeswhﬁHeHaw&M
MPEsreduced-by-the-lnitations-ofAppendix-AA-Measurementsfor- Maximum-Permissible

Exposure-d(a)tiv):

5-8pecialQual iications—frared—Available-data-are-netsufficientto-define-wavelength-corrections
uﬂa%&#@émwmme&m%nm%ew%mﬂ%#a%w&é—%%m)%%
MPE-given-in-FablesIVa-and- 1Vb-is-inereased-by-a-factor o £ 10°-for time periodsshorter-thant
inaeiwmd%%eﬁeﬁ&wemﬂwmwﬁﬁas&ﬁe%ﬂ%%%&eﬁpm
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PART AA
Y, : | . i Re‘glstratlon.‘and ﬁadrat;on Sttfety Redulrenlents for Lasers J , ;
B Sec AAl - PurposeandScone AR o S
a. This Part establishes requirements for the registration‘of: fac111t1es (mstltutlons) who recelve,

:- * possess, acquire, transfer, or use Class 3b and Class 4 lasers in the healing arts, veterinary -

- . medicine, industry, academic, research and development mstrtutrons and of persons who are
in the business of providing laser services.- No person shall use lasers or perform laser .
services except as authorized in a certificate of laser reglstratlon 1ssued by the Agency in .
accordance with the requirements of this Part. % S .-

b. This Part establishes requirements for protectlon agamst laser radlatron hazards, laser hazard
control methods, training requirements, and notification of injuries. This Part includes
. responsxbllmes of the registrant and the laser safety officer (LSO).. e
c. Except as otherwise spec1ﬁcally exempted, these regulations app]y 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 llcensed
practitioner of the healing arts within the scope of practice of their: professronal license.
N\ - [These regulatlons do not apply to the manufacture of lasers.] - .

d. Laser products certlﬁed by a manufacturer to be comphant w1th the Federal laser product
performance standard of Title 21, Code of Federal Regulations (21 CFR 1040) apphcable at
the date of manufacture shall be maintained in compliance with such requirements. Certified

- - laser products that have been modlﬁed shall comply with these regulatrons or the Federal. -
>standard e B e :

L 2 P S

e. . -If any conﬂlct arises between the requlrements of these regulatrons and the Federal laser ) ,
product performance standard with respect to the same aspect of performance for laser-
products subJect to the Federal standard the requlrements of the Federal standard shall apply

f.- In addrtron to the requrrements of thls Part all reg15trants authonzed to usé Class 3b and 4
. - - lasers are subject to the. followmgrequlrements e ,T;-_:jf-_a;l T —

i .PartASa,A4 A 5 A7, A, A9 A 11 A2 andthcapphcable deﬁmtrons 1nA20f
these regu]atlons,

T . ‘\

i .PartD 1004a of these regulatlons and w T

DR PRI . P R B D I

» .ﬁi. g Part J of these regulatlons wrth the exceptron of J. 13 - Notlﬁcatlon and Reports to
) ‘ - IndIVIdua]s ” ) ";';,;;;;_,' S et
— Sec AA 2 Deﬁmtrons As used in these regulatlons - -

.- AAl
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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
P p g
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 1 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 1 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

AA2
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Standard for Safe Use of Lasers, ANSI Z136.1..

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

"Class 4 laser" means a laser or laser system that produces visible or invisible laser radiation capable
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 manufactﬁred, designed; intended, or used for purpbses of
demonstration, entertainment, advertising display, or artistic composition.

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

"Electronic product” means:
(1)  Anymanufactured or assembled product which, when in operation,
@) Contains or acts as part of an electronic circuit and

© (i) - Emits, orin the abéence of effective shielding or other controls would emit,
electronic product radiation, or -

(2)  Anymanufactured 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 prdduct as the result

of the operation of an electronic circuit in such product, and includes:

AA3
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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.

"[EC Class 1M laser" means a laser or laser system that may produce visible or invisible laser
radiation. Under all normal conditions of operation, a Class 1M 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.

"[EC 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 em? st h.

["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 guahg
system for manufacturing.."]

"Irradiance" means an area, specified by laser safety standards, over which the irradiance is to be
AA4
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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. S :

"Laser product" means any manufactured product or assemblage of components whlch constltutes,
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 appllcabihty requirements ) :

"Laser protectlve device" means any device used to reduce or prevent exposure of personnel to laser
radiation. Such devices may include protectlve eyewear, garments, cngmeermg 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.31.

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

"Laser system" means an assembly of electrical, meclianical, 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 comnea (eye) and skin are detailed in the most recent edition of American Natronal
Standard for Safe Use of Lasers, ANSI Z136.1.) T '

_"Moblle 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

AAS
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regulations.

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

OD =log,, (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™ sr™").

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

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

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

watts (W).

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

"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.

AA6
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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 whlch casual access is 1mpeded by appropnate 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 marntenance as defined in these regulatlons

"Specular reflection” means mrrror-lrke reﬂectlon

"These regulatrons mean all Parts of [c1te appropnate rules or regulatlons]

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

Sec. AA.3 - Exemptions. The followmg are exempt ﬁom regulations in thrs Part

a. Facrlltles contammg only certlﬁed 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 radlatlon durmg servrcmg, :

- b. i Certified Class 3b wsrble (0.4 to 07" pm) or near-infrared (O 7 to 1.4 um) lasers or laser

systems that emit in excess of the AEL of Class 3a but whlch
1. Cannot emit an average radiant power in excess of 5 W20.25s;or

ii. Cannot produce a radiant energy greater than 0 125 w1thm an exposure tlme less than
0.25s.J per pulse.

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

d - Lasers that are in transit or in storage 1nc1dent to tran51t or sale provrded such lasers are
. moperable or not operated and S S

e ’Facrlrtres contammg only lEC Class lM 2M and 3R Lasers

Sec. AA 4 - Prohlblted Uses

. a. ° An individual shall not be-permitted. to Jook ‘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 1ntens1ty of the beams or reﬂectlons exceed the MPE hmlts
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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.

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.

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

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;
il. Exposure of an individual for the purpose of healing arts screening, except as

specifically authorized by the Agency; and

ili. 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.lc.

Sec. AA. 5 - General Registration Requirements.

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.

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.

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

A laser safety officer (LSO) shall be designated on each application form. The qualifications
AAS
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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.1S. . C o .

Sec. AA. 6 Application for Remstration of Healmg Aﬂs Laser Facﬂmes and Vetermary Laser
Facilities. : :

a. In addition to the requirernents of AA.S, each heaiing arts ‘1aser facility or veterinary laser -
facility shall submit an application to the Agency[W1th1n 30 days after beginning operatlon 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 healmg arts authorizes intentional exposure of laser
radiation to humans. SRR

. Sec. AA.7 - App]ication for Industrial, Academic, and Research and Development Laser Facilities.
- In addition to the requirements of AA.S, 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 apphcant 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.S5, 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 O - Application for Provrders of Lasers

a. Each applicant shall apply for and receive a certiﬁcate of laser registration before prov1dmg
lasers. . o - S ,

b. In addition to the requirements of AA.S, the‘ apolieant shall submit the Aadd.ress 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.11 - 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.S, 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.
il. 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.
fSec. 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.S, each applicant shall submit the address of the
established main location where the laser, records, etc. will be maintained for inspection.
This shall be a physical street address, not a post office box number.

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 quahty system for manufacturmg '

b. An mtense-pulsed hght dev1ce used for medxcal purposes shall be used as dlrected by a
licensed practitioner of the healing arts.

c. Intense-pulsed light devices used fer'photothennolysis 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 mamtalned for Agency review and as a
- minimum address the following: :

1. Fundamentals of mtense—pulsed hght device operatlon |

. Bioeffects of mtense—pulsed llght dewce radiation on the skin and eye and
contramdxcatlons for its use;

ii. Non-beam hazards of mtense-pulsed llght dewce operatlon

iv. Respon51b1l1t1es of management and employee as related to control measures and
emergencies; and :

V. Regulatory requ1rernents

€. | .In addmon to the requlrements of Sectlon AA 5 ‘each photothermolysrs facﬂrty shall submlt
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 followmg

a. Training and expenence as outlmed in Appendrx B
b. | Expenence in the use and famrhanty of the type of equlpment or services reglstered for; and
c. Knowledge of potential laser radiation hazards and laser, emergency situations. |

Sec. AA.15 - Duties of Laser Safety Officer. Spec1ﬁc duties of the LSO shall 1nclude but not be
limited to the following:

a. . Establishing and supervising a program of laser radiation safety for effective compliance with
- AAI11
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f.

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;

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

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

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 c]ass and
affect the output power or operating characteristics;

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

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

Sec. AA.16 - Issuance of Laser Registration.

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

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.18b., each notice

of registration shall expire at the end of the specified day in the month and year stated on the notice.

Sec. AA. 18 - 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.

If a registrant files an application for a renewal in proper form before the existing laser
AA12
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registration expires, the existing laser reglstratlon shall not exprre until the apphcatron status
has been determined by the Agency. : :

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

- Sec. AA.20 - Termination of Registration. Wheri 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 reglstratlon in writing; and
b.  Submita record of the dlsposmon 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. AA22 - Registration Shall Not Implv»Anprovnl' No person, in any advertisement, shall refer
to the fact that a facility is registered with the Agency, and no person sha]l 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. 1. Whenever any source of laser radiation is to be brought into the State, for any
temporary use, the person proposing to bring the source of laser radiation into the
State shall give written notice to the Agency [at least 7 working days] before the
source of laser radiation is to be used in the State. The notice shall include:

)] The type of laser radiation source;
(2)  The nature, duration, and scope of use; and
(3) " The exact locatlon(s) where the laser radlatlon source is to be used

ii. If, fora specrﬁc case, the [7 workmg-day] period would impose an undue hardship on
the person, upon application to the Agency, permlssron to proceed sooner may be

granted.
b. The person referred toin Paragraph AA 23a shall
i Comply wrth all apphcable regulatlons of the Agency,

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

-iii. . Not operate within the State on a ternnorary hasis in’excess of 180 calendar days per
. year. S
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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 Z136.1. 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 1 in the most recent edition of American National Standard for
Safe Use of Lasers, ANSI Z136.1 and Title 21, CFR, Part 1040 respectively, wherever
and whenever such human access is not necessary in order for the product to perform
its intended function. Wherever and whenever human access to laser radiation levels
that exceed the limits of Class 1 in the most recent edition of American National
Standard for Safe Use of Lasers, ANSI Z136.1 and Title 21, CFR, Part 1040 is
necessary, these levels shall not exceed the limits of the lowest laser class necessary
to perform the intended function(s).

ii. Safety Interlocks.

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

(6) If failure of a single inter]ock wouid 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.

Viewing Optics and Windows.

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

(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.

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.

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

(1)  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.

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

*/Contact FAA or other appropriate agencics, as necessary.
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c. - Administrative and Procedural Contro]s

ii.

iii.

A

vii.

General Unless otherwise specrﬁed admrmstratrve and procedural controls shall
apply only to Class 3b and Class 4 lasers. : :

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

Education and Training. The degree and level of education and training on laser
safety concepts and procedures sha]l be in accordance with Appendix C, Table 1 of
these regulations. : -

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

Alignment Procedures Ali gnment of laser optlcal 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 T1t1e 21 CFR Part1040.

Eye Protection. Protectrve 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. - :

- Service Procedures. All service prccedures 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 - Addltronal Requ1rements for Snecral Lasers and Am)hcatlons

a. Infrared Laser - Greater than 710 Nanometers. The bearn 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 Utlhzmg Fiber Optics.

i.

ii.

Laser transmission systems whlch employ opt1ca1 cables shall be considered enclosed
systems with the opt1ca1 cable formmg part of the protectlve housxng

Dlsconnectlon of a connector resultmg in access to laser radlatlon 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

¥/ Many metal surfaces which appear "dull" 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. Eve 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.

“) 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,~ 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.

2/ This need is particularly important in the ultraviolet region.
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Sec. AA.29 - Caution Signs, Labels, and Posting.

\_/ a. Genera]
1. Except as otherwxse authonzed by the Agency, 51gns, 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. 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, Part1040 :

ii. Service personnel shall be prowded Wlth.

(1)  Adequate training and irtstx'uctions for service adjustments and procedures for
' each laser or facility, including clear warnings or precautions to be taken to
\_/ S 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 radlatlon hmlts in Txtle 21, CFR Part1040.

c. Labeling and Postmg Labelmg laser products and postmg ]aser fac111t1es

i. The controlled area shall be consplcuously posted with an appropnate 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 wordmg "CLASS 1 LASER";

il Class 2 laser facﬂmes need not be posted Class 2a lasers that do not exceed
. accessible emission limits of Class 1 for any emission duration less than or equal to 1
X 10° seconds shall have a label with’ the followmg wordmg "Class 2a Laser (or Laser

N7 V With respect to laser products only, the labeling requirements found 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 1 and including the following wording;:

(Position 1 on the logotype)
"LASER RADIATION - DO NOT STARE INTO BEAM"
(Position 3 on the logotype)
"CLASS 2 LASER (OR LASER PRODUCT)"
v. (1) Each laser or facility classified in Class 3a solely because of the emission of
accessible laser radiation in the wavelength range of greater than 400 but less
than or equal to 710 nanometers, with an irradiance of less than or equal to 2.5
x 107 watts per square centimeter, and with a radiant power less than or equal
to 5.0 x 107 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.(1) shall have a label and be posted with sign(s) with the warning
specified in Figure 2 and including the following wording:

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

“CLASS 3b LASER (OR LASER PRODUCT)”

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

(Position 1 on the logotype)
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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)"

- 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 followmg wording as applicable:

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

) "AVOID EXPOSURE '.Hazardous electromagnetic radiation is emitted from
this aperture," if the radlatlon emitted through such aperture is collateral
radlatlon >

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

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

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 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 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 acce551ble laser radlatlon

(@)  "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° W

cm?,
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3) "DANGER--Laser radiation when open. AVOID DIRECT EYE EXPOSURE"
for Clazss 3a accessible laser radiation with an irradiance greater than 2.5x10
Wem'

(49)  "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 2.5x10° W cm™.

(3)  "DANGER--Laser radiation when open and interlock defeated. AVOID
DIRECT EYE EXPOSURE" for Class 3a accessible laser radiation when an
irradiance greater than 2.5x107 W cm™.

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

"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.

"CAUTION--Hazardous x-rays when open and inferlock 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 '

The word "Invisible" shall 1mmed1ately precede the word "radlatlon" 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. . o

- The words "VlSlb]C and Invisible" shall 1mmed1ate1y precede the word

"radiation" on labels and signs required by AA.29c. for wavelengths of laser
and collateral radlatlon that are both w1thm and outside the range of 400 to
710 nanometers : ' A :

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 T1t1e 21,
CFR, Part 1040.

Labels and signs required by AA .29c. shall be clearly visible, leglble and °
permanently attached to the laser or facﬂlty

. AA23
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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 may be associated with Class 3 and
Class 4 beam paths.
e. Additional surveys required to evaluate the laser and collateral radiation hazard incident to

the use of lasers.

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

il. With all controls and adjustments listed in the operating and service instructions

adjusted for the appropriate maximum accessible emission level of laser radiation
which is not expected to be detrimental to the functional integrity of the laser or
enclosure,

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

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

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

b. Compliance with the requirements of the regulations shall be determined by measurements or
AA26
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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 dlameter of 7
millimeters and within a circular solid angle of acceptance of 1x107 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™) or radiant exposure (J cm™ ) equivalent to the radiant power
(W) or radiant energy (J) detectable through a circular aperture stop having a diameter .
of 7 millimeters and, for .irradiance, within a-circular solid angle of acceptance of
1x107 steradian with colhmatmg optics of 5 diopters or less, divided by the area of
the aperture stop (cm’ ) :

(3)  The radiance (W cm™ sr™") or integrated radiance (J cm’ sr™') equivalent to the radiant
power (W) or radiant energy (J) detectable through a circular aperture stop having a
diameter of 7 millimeters and within a circular solid angle of acceptance of 1x107
steradian with collimating optics of 5 dlopters or less, divided by that solid angle (sr)
and by the area of the aperture stop (cm %,

d. Measurements for maximum perm1s51ble exposure shall be measured as epecxﬁed in the most
recent edition American Nat10na1 Standard for Safe Use of Lasers, ANSI Z136.1.].

Sec. AA.32 - Medxcal Survelllance The Agency may require the reglstrant to prowde such medical
examination procedures as it considers necessary to protect the health and safety of personnel who
may be exposed to radiation within the NHZ. Appendix C prov1des recommended procedures that
apply pnmanly to users of Class 3b or 4 lasers :

Sec. AA.33 - Twentv-four hour Notlﬁcatlon

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 reglstrant and that has or may have caused:

1. An exposure to an mdmdual of greater than 100 times the MPE 11m1ts 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, Part1040.; 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, Part1040.; or

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

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

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, Part1040; 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. . Theresults of all surveys required under AA.28a.i. and AA.30.
ii. The .results of all instrument calibrations under AA.31.
fii.  The results of medical sﬁr\;eilianée ﬁerfoﬁned under AA32

- 1v The reports.of iﬁddents as deséribéd under AA.35..

b. The registrant shafl maintain such records required by this Section until the Agency
authorizes disposition. o ,
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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 1 will not be exceeded.

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

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

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

7. Except as noted below, laser light shows shall be under the direct and personal supervision of
' AA30
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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 hmrts of Class 2at any pomt less than (2) 3.0 meters above
. any.s surface upon whrch the audience or general pubhc is perrmtted to stand, and (b) 2.5
- meters in lateral separatron from any posrtron where a person in the audience or general
. publicis perrrutted during the performance or drsplay, unless physical barners are present
. which obstruct access by the audrence or general public to such levels

r Exceptlon In cases where the maxrmum laser output power level 1s less than 5 mrlhwatts
.vrncludrng all wavelengths and the laser beam path is located at least 6 meters above any
“surface upon which a person in the audrence or general public is permrtted to stand and at any

- point less than 2.5 meters in lateral separatron 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 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.

0. 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 ﬁgidly 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 shal] be taicen during alignment procedures

(@)  Alignment shall be perforrned by a competent and qualified 1nd1v1dua1 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).
(¢)  Protective eyewear shall be worn where necessary to prevent hazardous exposure.

15.  Inaddition to the requirements of AA.11, before the laser light show is permitted to operate
. AA31
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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. [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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R N S ‘ e Agency Form AA

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

Registration is required for all uncernf ed laser products and for certified Class 3b (other than those
_exempted by AA-3b.) and Class 4 laser products - ,

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

Address::

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

3. Type of registration: Laser Facility ( ), Moblle Laser ( ), Service’ Orgamzatlon ( )
4. . - Pnor Laser Regxstratlon Number, 1f any

5. Sources of laser radlatron (Class 3b and Class 4 only):” o

a o b c
e NumberofSources S o
e f, "of Laser Radiation ._‘“;f RangeofAverage
Wayeleng‘th Range . InFacrhty Moblle o Power or Energy
GV (<0.4 pm) —

Visible (0.4-0.71 pm)
‘Near IR (> 0.71 < 1.4 um)
Far IR (> 1.4 um)

6.  Name of Laser Safety Officer:  ——

.....

7. Qualifications of Laser Safety Officer (use additional sheet if requirecl‘).: o

8. Authorized Agent of Applicant:

o (PrntName), L (Title).
9. Signatures: Ll 7 ‘
Laser Safety Ofﬁcer Application Date
Authorized Agent

See associated instruction sheet before completing this application.]
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8.

9.

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

PLEASE PRINT OR TYPE ALL INFORMATION

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

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

Self-explanatory.
Self-explanatory.

Sources of Laser Radiation - Include data 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.

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

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

Self-explanatory.

Self-explanatory.

Mail [TWO] copies of your application for registration with [TWQ] copies of your laser safety
procedures to: [Name and address of Agency].]
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Part AA
APPENDIX B
TRAINING

1. General

Training shall be provided in laser safety and laser health physics to all 1aser 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
appropn'ate 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. S

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. Descnptlon of Lasers -
i Definitions :
i. Lasing fundamentals
iii. Lasing medium and types of lasers solid, liquid, and gas
iv. Pumping methods . -
V. Optical cavities

b. Charactenstlcs of Laser nght

1. Directionality

ii. Single color (monochromaticity)

iii. Coherence

iv. Intensity

V. Divergency

vi. Relations of specular and diffuse reflections

c.  Biological Effects of Laser nght

i. Damage mechanisms: ‘thermal and non-thexmal 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
il 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 1
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/

Review of Applicable Standards
(ANS], Federal, State, etc.)

Laser Safety Orientation
Course2/

NR NR R M M

N/R NR R M

N/R NR R M M

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

1/ Such as: American National Standard for the Safe Use of Lasers, ANSI Z136.1; Laser Institute of America 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 if not available internally.
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' APPENDIX C .
- MEDICAL SURVEILLANCE
1- Purpose of Medical Surveillance. The basw reasons for performmg medlcal survelllance of
personnel working in a laser environment are the same as for other potential health hazards Medxcal
surveillance examinations may include assessment of physical fitness to safely perform assi gned

_ duties, biological monitoring of exposure to a specxﬁc agent, and early detection of biologic damage
or effect. S A

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 determmed by factors other than laser radiation. Specific information
on medical survelllance requxrements that might exist because of other potentlal exposures such as-
toxic gases, noise, ionizing radiation, etc., are outside the scope. of this Appendlx .

}

DerCt biological momtormg of laser radlatlon is 1mp0531ble and practxcal indirect monitoring
through the use of personal dosimeters is not available.

Early detection of biologic change or damage presupposes that chronic or subacute effects may result
from exposure to a particular agent at levels below that required to produce acute injury. Actxve ‘
intervention must then be possible to arrest further blologlcal damage or to allow Tecovery from
biological effects. Although chronic injury from laser radiation in the ultrawolet, 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 thlS argument.

2 . Medical Examinations.

.2.1  Rationale for Examinations.

2.1.1 Preassignment (Pre-employment) Medical Examinations. Preassignment (Pre-employment)
medical examinations may be considered for users of Class 3b or 4 lasers who may be exposed to
radiation within the NHZ. One purpose is to establish a basehne against which damage (primarily
‘ocular) can be measured in event of an accidental i injury. A second purpose is to 1dent1fy 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,

T -AA4]




SSRCR Volume 1l June 2004 DRAFT

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 History. 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
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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 ANSIZ136.1, 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.

AA.5 References.
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- DRAFT 2004 Rationale for Part AA

-, 2004
Ratlonale for Revnsnons

PartAA L :
Reglstratlon and Radratron Safety Requrrements for Lasers

Introduction.

~ The current Part- AA is divided:into six ma_]or sections -that include :General: Provisions,

Registration, Requirements for Protection Against Laser Radiation, Tables, Fi gures,.”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.S - Violations, AA.7 - Inspections, AA.8 - Tests, AA.9 - Administrative
Review, AA.11 - Communications and AA.12 - Severability have been deleted from Part AA as

- they are addressed in Part A, General Provisions. and Part J, Notices, Instructions, and Reports.

Laser registrants will be required to comply with Parts A and J under Section AA.1 Purpose and
Scope instead of dehneatlng separate sections within Part AA .

“ . s AT

-

Because the Amencan Nat10na1 Standards Instrtute (AN SI) Zl36 l Safe Use of Lasers is w1dely
used in the laser industry, Part AA was revised and updated using ANSI Z136-1, Safe Use of
Lasers as a basis for the changes.: Outdated tables and graphs have been deleted. References to
tables and .graphs - in ANSI:Z136.1, Safe Use -of Lasers and to Title 21, Code of Federal
Regulatrons (CFR), Part 1040. 10 are mserted

“ Optlonal language is shown as bracketed language

: Section AA.1 - Purpose and Scope. - ; A

This section has been reformatted and rewsed to combine several sectlons in the Part and to more
accurately describe the purpose and scope. . R G

Sectlon AA 2 Deﬁmtlons

The deﬁmtlons of Contmuous wave Embedded laser, Enclosed laser L1m1t1ng duratron, 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 photothermolysxs was
- added'as a section-on: the reglstratlon and juse of. mtense—pulsed lightdevices (IPL) is now
‘included in Part AA. ~The definitions of Accuracy;- -Attenuation,:Class I, 1, 111, .or IV; fac1hty,
“ 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

P include the current numbering system utilized by the International Electrotechnical Commission

as well as references to the appllcable, accessxble emission 11m1ts in ANSI Zl36 1-2000 Safe
UseofLasers SRR SR R et :

[T
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Exemptions from Section AA.16 and AA. 3 were combmed into Section AA.3 for clarification.
Old Section AA4 .- Addmonal Requlrements - ThlS was deleted as it was repetitive of
language in Part A General mesxons ‘

o

Old Section AA 5 - Vlolatlons - ThlS was deleted as 1t was repetlt1ve of language in Part A,
General Provisions.

"Old Section AA.6 - lmpoumdmg - This was deleted as 1t was repetltlve of language in Paxt A,
' General Prowsxons R . _ _ .

] .Old Sectlon AA. 7 - Inspectlons - ThlS was deleted as it was' repetmve of language in Part A,

- General Prowsmns

" Old Section AA 8 - Tests - 'Ilus was deleted as it was repetmve of language in Part A General

" Provisions.

.}

Old Section AA.9 - Admmlstratxve Revxew Th1s was deleted as 1t was repetltlve of language
- in Part A, General Prowsxons |
o ‘,, - S e ot l L

New Sectlon AA 4 = (Old AA 10 Reserved) Proh:blted Uses
Because of the potential for misuse and possxble mJury, prohlbltlons were added to Part AA

Old Section AA.11 - Communications. - Th1s was deleted as 1t was repetmve of ]anguage in Part
A, General Provisions. . . .

Old Section AA.12 - Severability. - This was deleted as it was repetititre of language in Part A,
General Prov151ons

i

4

old Sectton AA 13 - Purpose - This was combined w1th Purpose and Scope in Sectlon AA 1
for clarification.

Old Section AA.14 - Scope ThlS was combmed with Purpose and Scope in Sectlon AA.1 for
' clanﬁcatlon

New Section AA 5 - Old Sectlon AA 15- General Remstrahon Requ:rements - The t1tle 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

2t application and his/her qual1ﬁcat10ns be submitted to the agency was added to ensure that
: quahﬁed md1v1duals serve m tlus capacxty : -

f’New Secnons AA 6*‘ ‘AA'.12 - These sections contain specific requirements for registration -
- applications for different uses of lasers including healing arts and yeterinary 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

» ..--‘7%
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. comply with items specrﬁc to :the type of reglstratlon in; questlon in addltlon to the general
) requlrements o TR . o

: [
,‘1,

-{_vNew Sectron AA 13 - Reqmrements for Intense-Pulsed Ltght Dev1ce (Photothermolvs1s)
~... Facilities. - This:new.section contains requirements for. intense-pulsed light devices that are

commonly used for hair removal. - Since not all states regulate these devices, the language was -
added as bracketed optlonal Ianguage

Feopot

_.New Sectlon AA 14 (Old Sectlon AA 17) - Laser Safetv Ofﬁcer Ouahﬁcatlons < ThlS sectxon

was revised and language that was also referenced in the Training and Experience Appendlx for

:-Radiation Safety Officers was deleted as it was repmtous The dutles of the Laser Safety Ofﬁcer

were moved to new Section AA.1S. . oo 5

.. (Old Section AA. 18 - Acceptance of Laser Safetz Officer). -'When an application is submitted

for registration that includes the qualifications for laser safety officer, the agency makes a
decision on the application as a whole including the laser safety officer. This language is
unnecessary and was deleted

(o1d Sectlon AA 19 Annual Report ) A reglstrant is requlred to report changes throughout the
year as they occur as delineated in new Sectlon AA. 19 . An annual report is unnecessary and this
sectlon was deleted. : - -

© New AA 15 Dutres of Laser Safetv Ofﬁcer - The requlrements were moved from the old

Section AA.17 and were expanded to more accurately reflect the duties of this individual.

New AA.16 - Issuance of Laser Registration. - This section was added to delineate that a laser
registration will be issued if the applicant has met the requirements. It also allows the agency to
amend the registration as necessary when circumstances so dictate.

New Section AA.17 - Expiration of Laser Regrstratron - This section prowdes a time frame for
expiration of the laser registration.

New Section AA.18 - Renewal of Laser Reglstratlon - This section contains requirements for
renewal of laser registrations.

New Section AA.19 - Report of Change. - This section contains requrrements for reporting any
changes to the application. :

New Section AA.20 - Termination of Registration. - This section contains requirements for
termmatmg a laser registration.

(Old Section AA.24 - Purpose and Scope.) - This section was combined with Section AA.l,
Purpose and Scope.

. New Section AA.26b.iv. - (Old Section AA. 27(b)1v) Warning Systems - This sectxon was

revised to be more consistent with ANSI Z-136.1, Safe Use of Lasers.
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. New Section' AA.31 (Old Section'AA.32):-- Measurement and_Instrumentation; - This section
has been bracketed as optional language. ANSI Z-136.1, Safe Use of Lasers indicates-that
measurements should be attempted only by personnel trained or experienced in laser technology
* and radiometry. Routine survey measurements of lasers or laser systems are neither required nor

advisable when the. laser classifications are known and the’appropriate control measures

implemented. Generally thrs ‘would apply to research and development facllrty reglstrants

Tables I, 11a, IlIa, IVa, IVb, IVc V. VI, VII, and VIII have been deleted and reference made to
. 'ANSI Z-136.1; Safe Use of Lasers and Tltle 21 Code of Federal Regulatlons (CFR), Part 1040

" Flgures 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 prescnptrve and to be more
consistent with language in ANSI Z-136.1, Safe Use of Lasers It is shown as bracketed optronal
language and renumbered to Appendix C. :

» Appendrx AA, Gmdeslmes for Laser L1 ght Shows has been renumbered to Appendlx A

: 'Apoendlx AA, Trammg has been renumbered to Appendlx B.:

Appendix AA, Measurements for Maximum Penmssrble Exposure has been deleted See the
rationale in Section AA 31. :

¥
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Analysis of Comments - Part AA

- Part Number

Comments

Section AA 1

One commenter stated that there should be mention that there are
some minimal requxrements for Class 1, 2, and 3a lasers (e.g.,
labels) specrﬁed in other sectlons

land the Internatlonal

Committee Action
The committee acknowledges the
comment.  There are some labeling

requirements included in the rule and
required by the United States Food and
Drug Administration. In addition,
deﬁmtxons of Class.1, 2, 2a, and 3a lasers
Electrotechnical |
Commission’s Class 1M, 2M, and 3R |
lasers are included in the rule, primarily as
information. Many of the lasers in the
Class 1.-.3 range are laser, pointers,
printers; bar code readers, efc. 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 | 1M, -2M, and 3R. lascrs_are not
required fo be registered. .No' change was‘

‘made asa result of the comment.

Scction AA.l1a

:Onc commenter suggested addmg facrllty (mst1tut10n) to the ﬁrst
| sentence . (institution)

...that .receive, - possess, ~etc. _The
commenter further questloned if the intent was for each user at a.
Unlvcr51ty to register separately rather than the Institution? The

.same question applies.for a.commercial firm or each supervisor’
of laser equipment? The person who receives may be fine for
| some medrcal apphcatlons but the majonty of. tlmes it w111 be a
? .company or 1nst1tut10n L

,The commlttee agrees and ‘deleted | the‘

word persons and added the “words
"facilities (mstltutxons)"_ in the first
sentence. The intent is for the "facility" as
a whole to receive, possess, etc. and not
individuals




Part Number

Comments Committee Action
Section AA l.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 deﬁmuon or |
.optlon of bemg an unceruﬁed laser.
Section AAl.g One commenter qucstloned what was appl1cable in the General | The committee agrees and revised the'
e Provisions -Part_that .was -not. repeatcd in Part AA? Anothcr paragraph to specify-the sections of Parts
commenter questloncd which of these apphed to lasers since they | A,-D, ‘and’ J 'that are applicable to laser
apply to ionizing radiation. reglstrants
Section AA.2 - One commenter suggested revising the definition of "accessible The committee agrees and revxsed 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 commenter stated that the reference in the definition of | The. committee agrees  and rcv1sed the
"Certified laser "Certified laser product" is not quite correct and.should be deﬁmtlon
product" changed to 21 Code of Federal Regulations, Part 1010.2, to
comply with the applicable requirements of Part 1040.
Section AA.2 Two 'commenters suggested addmg definitions for Class IM, | The. comxmttee agrees and added the

2M, and 3R lasers.

dcﬁmtlons S




"Photothermolysis"

Part Number Comments Committee Action
Section AA.2 - One commenter suggested revising "Intense-pulsed light (IPL) | Thé 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 I or - - -
Class III medical device. The United States Food and Drug
Administration (FDA)- regulations require premarketing
clearance or approval and a quahty system for manufactunng
Section AA.2 - One - commenter suggestcd -revising | "[rradlance to read The comm1ttee agrees and rev1sed the
"Irradiance" "Irradiance” means an area, specified; by laser safety standards, deﬁnltlon
over which the irradiance is to be averaged This arca is given as -
the dxameter ofa crrcular aperture for measurement. : - .
Sectron AA 2 - One commenter suggested addmg "or 10E7 crgs" RIRPII The comm1ttee dlsagrees, as the deﬁmtlon
"Joule" = ' Tt o T A in the draft is consistent with- the -most
recent edition. of the American National
Standards. Instxtute for Safe Use of Lasers, |
ANSI Z136.1." No change was made as a
resultofthe comment e
Section AA.2 - One commenter suggested adding "or 10E7 ergs per second". The commrttee dlsagrees, as the definition
"Watt" : in the.draft is. consistent.. with the most
' recent. edmon of the Amencan National
Standards Institute for Safe Use of Lasers,
CTee e 'ANSI Z136.1. 'No change was made as a
TS result ofthe comment .
Section AA.2 - One- commenter  suggested revising "Photothermolysrs" by | The committee agrees and rev1sed the
replacmg the word "lesrons" w1th the word "featurcs" deﬁmtlon S TR
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Part Number

Comments

Committee Action

Section AA3 -

Two commenters: suggested - adding Classes 1M, .2M and 3R
lasers to the exemptions. . ,

The committee agrees and added this to
Section AASe

Section AA.3b.i and
ii

One commenter questioned that this statement did not read
correctly.

CNiTiied S e . L. o, . .
NERDG S DR N AN LA TN et o St I
. - V. C

The committee reviewed the statement and
agrees and made the followrng changes,
consrstent with language in the most recent
edition of the American Natronal Standard
for Safe Use of Lascrs, ANSI 2136 1

i Cannot emrt ‘an- average radrant
power i in excess of 0.5 W for > 0.25 s; or
ii. Cannot produce a radiation energy
greater than 0.125J wrthm an exposure
time less than 0. 25 s. '

Section AA.4b. -
Prohibited uses

One commenter indicated. that since, laser radiation is not
supposed to be directed at an individual (excluding medical
procedures), it is really -diffuse reflection you are concerned
about and should -be stated here. - The commenter indicates the
statement is too open ended and- almost all class 4 lasers can
cause skin-injury. The commenter questrons what if the beams
are contained and is that is what is meant by shields. The
commenter further states that this is why you rcqu1re an LSO to
evaluate the hazard and set controls. . TTRENE

The comnuttce drsagrees w1th the
comment.” The intent of the prohrbrtron is
for a registrant to prohibit an individual
from entering a laser-controlled area if the
skin exposure would be in excess of the
maximum .. permissible. exposure. limits,
unless the regrstrant provides and requires
the use of protective clothing, gloves, and
shields. No change was made as a result of
the comment.




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
i but that is an option that a state may
consider. No change was made as a result
of the comment.
- Part Number Lt e , Comments : Committee Action
Section AA.11 - One commenter questioned if the section on "Appllcatlon for ThlS is a certificate. of registration, i.e.
Application for~ laser light show" is a permit; or notification and questioned if this permxt fo operate in the state and would be
Laser Light Show | could be tied into the reciprocity concept? used for laser light shows at permanent
I - T L 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 made as a result of the comment '
Section AA.11a.ii. One commenter suggesting . rcwsmg the . statement to.read: | The committee agrees and revised the
Application for "Notification to' the Agency in writing at least seven days in | statement




I I

Laser nght Show -

advance of the proposed laser show, including the ‘follov_v‘ing

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 | language.

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 .. . - Sy

Section AA.15d. Dutles of Laser Safety Ofﬁcer - One commenter suggcsted The committee agrees and revised the
changing this to read: "Specxfymg whether any changes in

andd.i.

control measures are required:

i Followmg any service and maintenance of

lasers..."

statement.




Part Number

Comments

. Committee Action .

Section AA.16 -
Registrations .

One commenter mdzcated that many ﬁrms have hundreds of laser
diodes ready to be placed in applications and questions if they
need to be registered before use or upon acquiring? ‘

The
comment. This section addrcsses issuing a

. commlttee acknowledges .. the

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
requircment 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
Termination of

.One commenter suggcsted addmg a part to cover placing laser
‘equtpment in storage . A

"I'here is a provxsnon for exemptmg lasers

in storage or transit in. Section AA.3. d

'| performance standard does not prescribe MPE levels and that the
| reference to the Federal standard should be deleted.

Registration | N Exemptions.., No change was madc as a

T T e f Tesult ofthe comment : :
Scction AA24 - One commenter questloned if the . ALARA principle .could be | The - commiltee 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

reference.




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
unnecessary as no laser pointer or alignment 2 or 3a has an
emission indicator and its hazard level is so low it should not.

first sentence.

Section - -

.One commenter -indicated that very few.research facilities or

The’ comm1ttee agrees and deleted thxs
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 fcel the change adds
clanﬁcatlon to the statement. No change
was made as a result of the comment. -
Section AA.27b. - One commenter suggests that this scction should clearly state it | The comnuttee -agrees and has changed the
Laser Optical Fiber | applics to more than optical communication systems. Since many t1t1e to "Systems Utlhzmg Flber Optlcs "
Transmission industrial and research and development applications use fiber e .
System. optics to transmit laser radiation even at Class 3B & 4 levels.
Section AA.27b.ii. | One commenter indicated that ANSI Z136.2 is the appropriate | The comm1ttee agrees and has changed the
standard for the safe use of optical fiber communications rather | reference.
than ANSI Z136.1 :
Part Number L Comments Committee Action
One commenter suggests that if you mean v1sual check for | The intent. is. to perform a visual

Scctio_n AA.28a.ii,

| scratches, nicks or other physical damage, it should be clearly

stated to avoid confusion. But if you mean ' the user should

inspection. Thc commlttee agrees with the
commenter ‘and has revised the first

C
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confirm the optical density of the laser protective eyewear has
not degraded from UV or other mechanism, almost no laser use
facility has the testing equipment to do such an evaluation. In
that case you have set up all reg15trants for failure. T only know
of 1-2 test houses that offer the service.

sentence to read: "At intervals not to |
exceed 6 months, each registrant shall
examine protective eyewear devices for
scratches, nicks or other physical damage.”

Section AA.29c¢.iii.

One commenter indicated that the warning specified here is that
required for Class 2a, not Class 2 as indicated in the draft.

The committee agrees and has changed the
wording to Class 2a..

Section One commenter indicated that there appecars 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 emifted 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
"7 ]| 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

R e it e e Federalstandard e
Section One commcnter suggested addmg thc words "When Opcn" to The.. commlttee acknowledges the
AA.29c.ix.(4)(b) | the statement B e gmel T e comment. . All of Sectron AA29c1x was
: » ' ... | deleted. and replaced with " language
SR , y , ‘consistent with the Federal standard.  No
' change was ‘made -as-—-a Tesult of the
. comment.

Part Number : Ce ey Comments Committece Action ,

' One commenter indicated that the Federal standard specrf es that The committee acknowledges the comment

Section AA.31c.

both unscanned and .scanned. Jlaser radiation measurement of
| radiant energy and power is made with 2.7 mm apcrture only for
products unlikely to be used i in locales where the use of optical |

and included language consistent with the
Federal standard.




mstruments is unhkely Otherwxsc a 50 mm aperture 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 commenter indicated that the ANSI Laser Committee is
moving away from requiring a baseline eye examination prior to

‘working with lasers. The requirement is going from a SHALL to

a SHOULD. The commenter further indicates that it will first be

seen in Z136.3 ‘Medical Laser Standard and then in the new

Z136.1 when it comes out (projection date mid 2005)

The commlttee agrees and revised the
Ianguage in Appendix C, Medical
Surveillance. The language in thlS section
reads:  "The.’ Agency 'may | require the
reglstrant " and does not include the word
"shall"; therefore no change was made to
this section as a result of the comment




Part Number

Comments

Committee Action

Section AA.33. -
Accident -
notification

One commenter indicates that having experience leading the
Arizona Radiation Regulatory Agency laser group and as a user
LSO, there is no useful information or rationale for immediate
notification of a regulatory agency of a laser injury. The

‘commenter further indicated that for that matter, some suspected

injurics can take 2 days to be visual on examination and some
never show clinical signs and some incidents turn out to be only
perception and not a recal injury, flash lamp light or another
optical source in the laser use area. The commenter states that
while it is unfortunate, many times the LSO may not be notified

till several days post incident and strongly believes it is sufficient

to notify the regulatory agency within the first 72 hours. The

commenter suggests a need to give the facility sometime to

establish what happered and plan corrective actions.

D :‘

: collateral radiation possessed by

The committee agrees and has made the
following changes: -

AA.33.a. - Change the title and first
sentence of AA.33a. to read: "Twenty-
four hour—notification.-- Each registrant
shall notify the Agency within 24 hours of
discovery by telephone... .

AA33.b. - Change’ the tltle ‘and first
sentence of AA33b. to ‘read: "Five
Worklng Days , Notlﬁcatlon . Each
registrant | shall notlfy the Agency by
telephone, 'fax or email ‘within five
working , days after d1scovery of any
incident mvolvmg any source “of laser or
‘the
reglstrant and that has or may have caused:
AA34.a. - ‘Reports of Overexposures and
Excesswe Leve]s Change to read: ""Each
registrant shall make a report in wntmg
within 30 days after a 24-hour notification
has been made to the Agency of...." =

Section AA34a.i.

One commentef indicated that there should be a semi-colon and

| "or" at the end of this statement.. . .. . . .. .

The commlttee ~agrees and ~made _ this
change

Table 1 page AA3S

One commenter sugéested adding the new clas'siﬁ-cation ‘o'f IM
2M, 3R and also missing any reference to Awareness training for
employees workmg around lasers to this table :

.1

This table has been deleted. . No change
was made as a result of the comment.

; Pai't Number -

Comments

.Committee Action .

anure 1 Cautlon

'Slgn o

One..commenter ; indicates that . this is, not . comphant w1th
| American National -Standards Institute (ANSI) Z535 (sign

The committee agrees and has added the
figure from ANSI Z136.1 . ...

11




Standard) or ANSI Z‘136.i for Safe Use of Lasers.

The committee agrees and has added the

Figure 2 Danger One commenter indicates that this is not compliant with

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 protectxve devxccs? For example, proper kinds and use | comment. Laser safety is included in Item
of gogg]es 2.e.ii. No change was made as a result of

the comment. " :
Appendix C2.1.1. [ 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
working with lasers and the requirement is going from a SHALL
to a SHOULD. The commenter states that it will first be seen in
Z136.3 Medical Laser Standard and then in the new Z136.1
when it comes out (projection datc mid 2005)

deleted the first sentence and replaced it
with the followmg Preassxgnment (Pre-
employment) ' Medical =~ Examinations.
Preassignment (Pre-employment) medical
examinations may be considered for users
of Class 3b or 4 lasers who may be
exposed to radiation within the NHZ.

The commxttee also changed Appendlx C-
2.2.1 Medlcal History and revised the first
scntence to read "The followmg protocols

| may be considered’ for preplaccmcnt (pre-

employment) exammatlons of all laser
workers




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.
Surveillance - 2.2.1 ~
Medical History

13




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. | 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 (<04 M) ittt it o et eeavanannann

Visible (0.4 -0.71 UM ) .. ... i o it o teiereeeaans
NearIR(>071-14um) ...... ..o ... e

FarIR(>14 M) ... o it teverennnnns

2. The point of AA.13b, it seems to me, is that IPL devices be used &iily as directed, i.e. I'd add the word
‘only.’ _ A

3. In response to a comment, the definitions for Class 1M, oM and 3R lasers were to be added. 1 found
the "IEC Class 1M" 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, "lrradiance
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’ 2y except that in S! 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.’




