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Power Density vs. Time to

Generate Cataracts
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Threshold @ 40 min
= 100 mW/sqg.cm.

Safety factor of 10

= 10 mW/sq.cm.




Applicable OSHA
Standards

- B A 23 States have their own OSHA
= B Standards
Rtas! I | Standards must be at least as strict as Feds

ERE I Most copy Federal standards &
Hiplat o . .
SR Interpretations
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.= = 1 Some require a Safety and Health Program
el i

= A1910.97 - Non-lonizing Radiation

i 10 mW/sg.cm, 6 min. average, 10MHz
100GHz

I No spatial averaging

I Uses voluntary language of 1966 ANSI

I Mandates look of RF Sign
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L Applicable OSHA
Standards (cont.)

B A 1910.268 - Telecommunication Industry

ERE i Primarily safety requirements, such as
e electrical
ey I Mandates 1910.97 compliance for 1 -300
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s T Descri bes nTagout-300MHz a
. & A1926.54,20 - Construction Industry

wsosn 1 Includes tower erection, repairs and

painting

S I Limits MW to 10 mW/sqg.cm. (no averaging)

I Requires Programs to provide safe work to

employees and contractors; includes
Inspection
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. OSHA Exposure Standards
are Dated

"; A Construction Laser standard does not
'.\‘,1.‘.1; . " g .
.+ = Include Laser Classification and controls

*” ' & A RF Exposure Limit is from 1966 ANSI
Eok o I Not frequency dependent

i Does not address induced current limits
=/ Incomplete on Hazard Communication
S ”“ i Describes RF Sign but not where to use it
;j;?: i One Warning sign for all conditions

i . A Incomplete on RF Safety Program
s o Elements
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Applicable OSHA

Standards (cont.)
A 1910.147 - Lockout/Tagout of Power

Hak : I Requires lockout or tagout of power during
S i maintenance to prevent excessive

pInAT |

= exposures

. = A 1910.132 - Personal Protective

-« Equipment

e i I Requires hazard assessment to select
i, S appropriate PPE

w==af. | Interpretation letter addresses RF Clothing
=g [\ 1910.145, 1926.200 - Signs and Tags
e | I Use signs to warn of hazards




Applicable OSHA

Standards (cont.)

A 1904 - Record Keeping
B I Log of injuries and illnesses, accidents
& A1 1910.1020 - Access to Employee

R L > .

= & Exposure and Medical Records

= A1926.20 i Construction Safety Plan
= A Section 5(a)(1) of OSH Act

=asid . | Requires a safe and healthful workplace free
i - of recognized serious hazards
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Consensus Standards:
ACGIH TLVs

B A Ultraviolet Radiation

_ight and Near -Infrared Radiation
_asers

Radiofrequency/Microwave Radiation

:“’& A Sub -RF and Static Electric Fields

=

.
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A Sub-RF Magnetic Fields
. A Static Magnetic Fields



¢ Consensus Standards:
~ ANSI Laser Standards
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R A Z136.1 -2000: Safe Use of Lasers

- = AZ7136.5 -2000: Safe Use of in
:  Educational Institutions
= A7136.6 -2000: Safe Use of Lasers in an

 Outdoor Environment
A 7136.3 1 1996: Safe Use of Lasers in

iy

«0 Health Care Facilities

;fp A Z136.2 -1997: Safe Use of Optical Fiber
S 7.. Communication Systems Utilizing Laser
e Diode and LED Sources
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Continuous Vvs. Pulsed
| asers

Peak

POWER (watts)
POWER (watts)
POWER (watts)

Average
\#| Power

TIME (sec.) TIME (sec.)

TIME (sec.)
At

CW LASER BEAM PULSE/CW (modulated) NORMAL, REPETITIVE
TIME PROPERTIES LASER BEAM PULSED LASER BEAM
TIME PROPERTIES TIME PROPERTIES

Peak

Average
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Average
! Power

POWER (watts)
POWER (watts)

POWER (watts)

At TIME (sec.) ) “
SINGLE PULSE MULTIPLE PULSE MODEL LOCKING LASER
Q-SWITCHED LASER BEAM Q-SWITCHED LASER TIME PROPERTIES

TIME PROPERTIES - TIME PROPERTIES
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}{'ninner pulses give higher peaks for same average Power.
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AUTION I CAUTION

' A ADIAY =

LASER RADIATION hosfe%ras?ﬁ'.at'?:w
00 NOT STARE.INTO BEAM ; “BEAM OR VIEW DIRECTLY
L _WITH DPYICAL INSTRUMENTS

0.9 mk He-Ne : 4 mk He-Ne-

CLASS I LASER PRODUCT L s CLASS Ills LASER PRODUCT

LASER RADIATION - LASER RADIATION -
AVOID DIRECT EXPOSURE AVOID £ YE OR SKIN EXPOSURE
T0 BEAM Y0 DIRECT OR SCATTERED
RADIATION

50 m) 1064 nm

20 ns Pulse 4
CLASS Jilb LASER PRODUCT *  CLASS IV LASER PRODUCT



| aser Classes

| A Class |: Safe i no label needed

I Do not disassemble Class | systems

| A Class Il: Visible lasers.
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I Aversion response provides protection.
I Prevent staring into beam

A Class llla; Visible lasers.

I Limit eye exposure from focusing lenses
A Class Illb: No eye exposure
A Class IV: No eye or skin exposure.

I Hazard from diffuse reflections
I Potential fire hazard
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