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1. Program Purpose and Scope

This program establishes requirements to protect students and employees from the
potential hazards associated with laser devices and systems used to conduct laboratory,
educational or research activities at Binghamton University. This program delineates
the responsibilities for students and employees using lasers, describes the methods
used to audit lasers, identifies laser hazard control strategies, describes required laser
medical monitoring, and outlines the training requirements for this program.

This program incorporates the regulations outlined in the federal Food and Drug
Administration, Center for Devices of Radiological Health (20 CFR Part 1040 and 21 CFR
Part 1040), that requires labeling and engineering controls for lasers manufactured after
1976. This program also incorporates elements of the American National Standards
Institute standard (ANSI Z136.1-2014) for the safe use of lasers, which establishes the
minimum requirements for the control of laser hazards based upon the actual
conditions of use.

1.1.  Laser Safety Program Personnel and
Responsibilities
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1.3.

Request hazards reassessments from the Laser Safety Officer prior to
modifications or procedural changes proposed for approved laser devices or
systems

Attend all required training sessions, ensure authorized laser operators
attend all required training sessions, and implement elements of the training
program in their laser operations,

Implement appropriate engineering controls, write and enforce laser
standard operating procedures as directed by the Laser Safety Officer,
Ensure appropriate personal protective equipment is available and worn
when laser systems and devices are operating,

Report all laser accidents and incidents immediately to the Laser Safety
Officer for appropriate investigation, and

Ensure all laser injuries are evaluated and treated as appropriate.

Submit names of individuals authorized to work with the Laser to the LSO to
maintain a roster

Authorized Laser Operator

A student, faculty, or staff member that operates laser devices or systems controlled by
an authorized laser supervisor.

Responsibilities

1l

Comply with all elements of the BU Laboratory Laser Safety Program and
Guide,

Attend all required training sessions specified in the BU Laboratory Laser
Guide and implement training elements in their laser operations,
Request prior approval and review of proposed experiments by their
authorized laser supervisor to identify potential hazards and recommend
corrective actions,

Immediately report any equipment malfunction or potentially hazardous
condition to the authorized laser supervisor for corrective action.

Wear appropriate personal protective equipment for the lasers that they
operate as directed by the authorized laser supervisor or Laser Safety Officer.
Seek medical evaluation and treatment for all laser injuries.

Binghamton University Environmental Health and Safety

2021





mailto:ehs@binghamton.edu




Binghamton University Laser Safety Program

Binghamton University Environmental Health and Safety
2021






Binghamton University Laser Safety Program

laser safety audit, and recommended control measures are provided in the initial audit
report to address the conditions of use in each lab. A detailed description of specific
non-beam hazards and recommended control measures are contained in the BU
Laboratory Laser Safety Guide.

5. Control Measures

Authorized laser supervisors shall provide and implement control measures to minimize
the potential hazards associated with laser devices and systems. In some cases, more
than one control measure may be specified. In such cases, more than one control
measure which accomplishes the same purpose shall not

10
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laser device or system depends upon the hazard classification as well as the intended
use of the laser. If standard operating procedures (SOP’s) are required as an
administrative control, the SOP must be written by the laser users and approved by the
LSO.

5.3.  Personal Protective Equipment

5.3.1. Laser Eyewear
Laser safety glasses and skin covering provide supplemental protection to laser
operators when used in conjunction with engineering and administrative controls.
However, for protective equipment to be effective, it must be properly selected to
protect users from beam hazards, periodically inspected for damage that compromises
its effectiveness, and worn by laser operators.

All laser eye protection is assigned an optical density (OD) value that refers to the
attenuation provided at a specific wavelength or spectral range. Based upon the beam
characteristics (diam
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5.4. Laser Function Categories

5.4.1. Operation
Laser systems in normal operation must have all safety features functional and all
required Engineering and Administrative controls in place.

5.4.2. Maintenance and Service
Routine tasks for assuring performance must be performed following written
procedures with no access to the beam. Maintenance SOPs should include
lockout/Tagout, de-energization, and procedures for returning the laser to service. Vary
rarely, users may wish to service the laser without removing it from operation. Service
procedures may require access to the beam and thus great care must be taken to
protect the users and environment. A temporary control area may be created during
this service time. The LSO should be notified and consulted

12
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University Police to ensure employees receive appropriate medical treatment. Injured
employees shall report to appropriate medical provider to ensure follow-up
examinations, referrals, and assessments are performed and completed.

7. Training

All authorized laser supervisors and operators using class 3b and 4 open beam lasers are
required to attend laser safety training sessions. The purpose of this training is to
review laser safety concepts and topics, and to facilitate the safe use of laser devices
and systems used in their laboratories. The laser safety officer shall provide the
authorized laser supervisors with the appropriate training to comply with this
requirement, and the authorized laser supervisor shall ensure that their operators
attend the required training sessions. The following briefly summarizes the laser safety
training provided by the laser safety officer.

7.1. Initial Orientation

Initial orientation sessions cover laser safety concepts and requirements outlined in the
guide.

7.2.  Refresher Training

Annual refresher laser safety training sessions review pertinent safety information and
changes to applicable standards and University policies.

7.3.  Site-Specific Training

All authorized laser supervisors with open beam class 3b or 4 lasers must provide and
document specific hands-on training to their operators for the lasers used in their labs:

I Prior to use by new students, technicians, or visiting faculty,
' Whenever modifications to a laser system results in changes to the output
power, hazard controls, or existing standard operating procedures, or

13

Binghamton University Environmental Health and Safety
2021



Binghamton University Laser Safety Program

The scope and duration of site-specific training will vary depending upon the lasers and
their associated hazards, however this training must review:

I The existing laser and laboratory engineering controls and their proper use,

f The administrative controls (SOP) developed for each laser system in use,
that includes normal operations as well as alignment procedures, and

I The required personal protective equipment for each laser system present in
the lab, as well as the proper storage, inspection, and use for each.

8. Laser Safety Audits and Investigations

All authorized laser supervisors and operators are expected to review their open beam
laser system(s) and experimental layout(s) before each use to verify all safety controls,
components, and equipment works properly, and to confirm the equipment and
components have not been modified. All malfunctioning equipment shall be repaired
and laser system modifications corrected before energizing the laser.

The laser safety officer conducts formal laser safety audits with the authorized laser
supervisor or one of their designated operators to assess compliance with hazard
control strategies described in the Laser Safety Guide. The Laser Safety Officer issues a
written report to the authorized laser supervisor and provides 30 days to correct the
deficiencies noted during the audit, unless the deficiency is serious enough to warrant
immediate action. The following provides a brief overview of the formal laser safety

14
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Appendix A: Important Equations

Term and Unit Equation
Symbol
MPE: MPE: EIrradiance
Irradiance (E): | Watts/cm? | (£)= /7 = == _- ,
—)
Accessible
16
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Appendix B: ANSI Z136.1-2014 References

nr.llii— ¥l Ful uui"'ﬂi‘-‘;ﬁﬁﬁn TN W el e LT

[, BT ST A

=y = [ . ] =

o 1L = —— L — — ] — S| S
o=e o u.tnr"‘ﬁm mtm’%lm*ﬁﬁ T a1 T e L=
TP 1 L = el W i TanL e A AN A e e e ] 11 gy

:'_. B ]',...l.n_"ﬁil'h.h-uin TP g e (gt | 211 T ol S0 o VA it A . =1 NI
| I %.Wﬂ 1 By : | | | Ll

Hamed U
1

I. o e e oy B
—ne e e—n oo (Sheee e km@m@iﬁiﬁﬂ—-ﬁi— =

e RTR R A ﬁk‘ﬂ“hiﬂ 3 E‘rﬂﬁh{’-\, ;..ﬁ?ﬁ' S mmuﬁ mm':.'.h LR
S P r\..—~- whriee—=————— 1 ]
S T : I = r, -‘—j

18

Binghamton University Environmental Health and Safety
2021



Binghamton University Laser Safety Program

.=_|I T T T ,-.;..TU—I: ~ ._..-:x.-,.—.L. v

||“ |
TFiination [ TP ErEsTomn Ll ions | e

¥ | — |;¢|I|nnqrnm_._}_,1_,_ﬂ_r____|__7 [N | | [ | R I|
, .

p

‘ahle 18c. Contru'iMeasures forthe Seven:lLaser assesfennt ) . ..

LRRE P e——

-k e e A e e e b i S

T g

e { [T

LEGEND: X Shall
1 . Shouli

LeTits — N red iTem

19

Binghamton University Environmental Health and Safety
2021



Binghamton University Laser Safety Program

20

Binghamton University Environmental Health and Safety
2021






Binghamton University Laser Safety Program

Harmonic Generator

Irradiance

Interlocks

Laser

Laser Device

Laser Hazard Class

Combines photons of the same frequency to a new
wavelength

Power averaged over the area of the laser beam
(W/cm?)

An electrical or mechanical device designed to prevent
access to laser radiation above the maximum
permissible exposure level. Often, interlocks are
connected to a shutter that interrupts the beam when
the device is in the open position.

A device that produces an intense, coherent,
directional beam of non-ionizing radiation by
stimulating electronic or molecular transitions to
lower

energy levels. Also an acronym for Light Amplification
by the Stimulated Emission of Radiation.

An enclosed laser, assigned a higher classification
number than the equipment in which it is
incorporated, which uses engineering controls to limit
accessible radiation emissions.

A classification scheme used to evaluate the laser

22
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Laser System An assembly of electrical, mechanical, and optical
components that includes a laser. For the purposes
of this program document, this term refers to open
beam laser systems.

Limiting Aperture (LA) The diameter of a circle over which irradiance or
radiant exposure is averaged for purposes of hazard
evaluation and classification. Symbol: Dr.

Maximum Permissible Exposure The level of radiation which persons may be exposed

(MPE) to without suffering adverse effects. Dependent upon
exposure duration, wavelength, viewing conditions,
and tissue type affected

Nominal Hazard Zone The space within which the level of direct, reflected,
or scattered radiation during operation exceeds the
applicable maximum permissible exposure level.

Nominal Ocular Hazard Zone The distance at which the MPE value equals the
irradiance of the laser beam. Hazard Distance is an
equivalent term for skin exposure.

Optical Density A method to describe the level of attenuation
of a given material as a means of determining eye
protection.
OD =1o0g10 [®i/®t]
Where:
®i = power incident on the eye protector
®t = power transmitted through the eye protector
For example: eye protection rated at OD 4 has an
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