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LASER SAFETY MANUAL

Scope

In orde to proted the University of Georgias faculty, staff, researchersstudentsand
visitors from potentially hazardos levels of radiation associatedvith laseruse alaser
safey progran mug be implementedThis lase safeyy manu& applies to all students,
researcherdaculty, staff, and visitors usinglases or laser
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assurig lab personnkand authorizel uses within the lasercontrol areareceive
adequat lase safet training and acces to lasersafey manuals SOP, MSDS, and
any othe informatian pertinentto lasersafey before operationof lase equipment
implementirg appropriag¢ controlmeasure$o reduceexposue to harmfu levels of
laserradiation and assuriig all feasibk safey precautionsare takenensue sak use
of laserequipment

providing lab personnkand authorizel uses with pers@a protective equipmenin
goad conditiontha is appropriag for the lase being used

postirg of sigrs and labek accordimg to ANSI Z136.1standards

writing ard updatirg standad operatiry procedure for laserequipment
documentig of lase safey training for lab studens and laserpersonnel
reportingof accidens and possibk exposurs to the DSO ard ESD

AUTHORIZED USERS

Authorized uses includethose working with or aroundlases (i.e. operatorstechnicians,
maintenanceard servie personnel)Lay e
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2.
3.
exists.
4,
5.

11.

The operato mug hawe proofof qualification of the laserequipmenpresent.
Employees shal be providel eye protection when an exposue greaterthan 5 mw

Standad laserwarning placard shal be postel in all areaswvhere lases are used.
Bean shuttes or cayps shal be utilized, or lase turned off when lasertransmission
is not actually required Lasermug be shutoff when left unattendedor a
substantibperiad of time.

Only mechanicabr electronc mears shal be usel for internd alignment
procedurs (viewing scopes, cards, ect.)

Lase beans shal not bedirected at employees.

Operatim of lasersystens is prohibited when rain, snow fog, or dud (in large
quantitie$ is presemnin the air. Employee shoutl bekept out of range of the area
of sour@ and targetduring sud weatherconditions.

Lase equipmenshal bea alabelindicating maximum output.

. Employes shal not be exposé to light intensities above:

a. 1puWicn® - direct staring

b. 1 mW/cn? - incidentd observing

c. 2% Wi/cne - diffused reflectedlight
When possible laserunit shoul be sé at alevel tha will avoid directeye
exposurs to those seatedor standirg in the vicinity of the lase during operation.

AMERICA N NATIONA L STANDARD FOR SAFE USE OF LASERS (ANSI Z136.1
- 2000)

The AmericanNationd Standad Institute Inc. publishal the laserstandard to be usal as
a guidelinefor the sak use of lases ard lasersystemsThele are standard tha specifically

pertan

to lases usal in medica applicatiors (ANSI Z136.3)ard fiber optics (ANSI

Z136.2)however this manué will make referene only to ANSI Z136.1.Entities using
lases for fiber optics and medicalapplicatiors shoutl confe with those manuals.

The ANSI lase standard are intendeal to make recommendatianfor those usng lasers
ard lase systens tha operae at wavelengtlk betwea 180 nm and 1 mm. Lases ard laser
systens ae classifiel accordig to potentibhazard ard ae assigne appropriat controls.
There shoutl be no needfor calculatiors to meetthe standad unlkess achangisr e

rsOSP(¢
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2. usal solely at the place where constructed

3. usal by the sane employeesvho constructd them

4. not mack on arecurrirg basis

5. constructd on aone-time bass by a particula entity, and mack for use in that
entity’s manufacturig proces in the place where constructed

INTERNATIONAL ELECTR OTECHNICAL COMMISSIO N (IEC)

The IEC isaglobd organizatimtha preparesnd publishes internationastandard for all
electronc and related technologiesThes standardslso apply to those manufacturingor
assemblig lasers.

JOINT COMMISSIO N OF ACCREDITATIO N OF HEALTHCARE
ORGANIZATION S (JCAHO)

JCAHOis acrecentialing organizationRegardimgy lasersafety they follow standard®ef
car as outlined in ANSI Z136.3.JCAHO applies to all outpatientsurgey facilities
including hospitdbasedacilities, freestandig centersard office basel surgica suites.
Any lasers useal for medicalreasos on camps shoutl be in compliane with these
standards.

Classification of Lasers and Lasea Systems
The purpo= of the laserclassification system is to assign lases to




The University of Georgia Revisionl
Lasea Safey Manual 712103

BEAM HAZARDS
Bean hazard are thos from direct ard
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High-pressue arc
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coatedaluminum cylinders canbe usel in place of steelto assue stabilitn Td (t)Tw 2.71 0
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radiatin abowe the MPE. A separa mechanim to preven acces to laserradiatian above
the MPE when the protectivehousirg is opene shoutl also be used Protective housing
interlocks shoutl na bedefeated durig operaion.

Lockout/Tagout

OSHA 1910.147applies to lockout/tagotisystens for controlling energy release.
Lockout/tagousystens ae an effective way of safeguardig againsaccidentaktat -up of
amachire tha is supposd to be turned off. Lockoutsystens use locks to preven accesto
the energ-isolating device,ard tagou systens use securey fastenedsigrs to wam against
reenergizig the equipmentTagou systens shout only be usal when lockou systens are
not feasible.

Sone devicestha may be usal are chains locks tags wedgeskey blocks adaptepins,
ard self-locking fastenersThey shoutl be attachedn a manne that will hold the isolating
device in an “off” position ard substantiaenoudp to prevemninadvertethremoval Only
the employe2 who applial the lockout/tagoutdeviceshoutl remove it. The prope lockout
procedue sequene for energ controlshout b
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preven transmissia of laserlight during alignmer and use Lase beans shoutl neverbe
directedat windows or doors.

Ventilation and RespiratoryProtection
Hazardog vapors smoke fumes and/a duss canemanat
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» laserhazad evaluationsrang equationsard othe calculatiors applicabé to
lases unde their jurisdiction

Training on potentid hazardscontrd measuresapplicabé standardsmedical
surveillancearnd arny othe pertinentinformation shaid be providel to the safey officer,
unles they are provided adequag consultatie services The training shoud beapplicable
to a leag the highes class of laserunde ther jurisdiction.

PERIODIC SURVEYS

Periodt surveys should be conducte to ensre appropriate safety precautions are
establishd ard followed. Survey shoul also be performal where a chang to the lase or
lasersysten might change the NHZ ard MPE levels significantly.

INJURY REPORTING AND RECORD KEEPING

The DSO ard registered useof the laseror lasersysten shoutl keep record of servicing,
accidentsexposuresinvestigationsmedicd evaluationsand training All personnel
record shoutl be maintainedocally for at lead three years following termination of
employmentand should be availabk for inspectia at any time. Employes are requirel to
provideinjury/illness repors to governmen
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Tagout device— A warnirg device tha canbe securey fastenedo an energ-isolating
device to indicatk tha the energy isolating deviee and equipmenimay nat be operated
until the tagou device is removed.

Threshold limit values (TLV ) — degres of exposue to which onemay be exposé to laser
radiatian withou risk of adverg effects.

Threshold limit (of PPE) — degre of exposue to which the personaprotective
equipmen canstard befoe degradatia occurs.

Tunable lase — Lasea adjustal® over severalwavelength of light or degree®f power.

Ultraviolet (UV) Light — Invisible radiation wavelengtls betweenXray and violet light
(from about200to 380nm).

Visible light — Light within the visible wavelengtls of the spectrun (400 to 700nm).

Wavelengh — Distane betweertwo peals of a periodc wave.

X rays — High-energ photonswith wavelengtls between01to 10 nanometers.
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