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Power Density vs. Time to 
Generate Cataracts

Threshold @ 40 min

= 100 mW/sq.cm.

Safety factor of 10

= 10 mW/sq.cm. 



Applicable OSHA 
Standards

Å23 States have their own OSHA 
Standards
ïStandards must be at least as strict as Feds

ïMost copy Federal standards & 
interpretations

ïSome require a Safety and Health Program

Å1910.97 - Non - Ionizing Radiation
ï10 mW/sq.cm, 6 min. average, 10MHz -

100GHz

ïNo spatial averaging 

ïUses voluntary language of 1966 ANSI

ïMandates look of RF Sign



Applicable OSHA 
Standards (cont.)

Å1910.268 - Telecommunication Industry
ïPrimarily safety requirements, such as 

electrical 

ïMandates 1910.97 compliance for 1 -300 
GHz

ïDescribes ñTagoutò of antenna 3-300 MHz

Å1926.54, 20 - Construction Industry
ïIncludes tower erection, repairs and 

painting

ïLimits MW to 10 mW/sq.cm. (no averaging)

ïRequires Programs to provide safe work to 
employees and contractors; includes 
inspection



OSHA Exposure Standards 
are Dated

ÅConstruction Laser standard does not 
include Laser Classification and controls

ÅRF Exposure Limit is from 1966 ANSI 
ïNot frequency dependent

ïDoes not address induced current limits

ÅIncomplete on Hazard Communication
ïDescribes RF Sign but not where to use it

ïOne Warning sign for all conditions

ÅIncomplete on RF Safety Program 
Elements



Applicable OSHA 
Standards (cont.)

Å1910.147 - Lockout/Tagout of Power
ïRequires lockout or tagout of power during 

maintenance to prevent excessive 
exposures

Å1910.132 - Personal Protective 
Equipment
ïRequires hazard assessment to select 

appropriate PPE

ïInterpretation letter addresses RF Clothing

Å1910.145, 1926.200 - Signs and Tags
ïUse signs to warn of hazards



Applicable OSHA 
Standards (cont.)

Å1904 - Record Keeping

ïLog of injuries and illnesses, accidents

Å1910.1020 - Access to Employee 
Exposure and Medical Records

Å1926.20 ïConstruction Safety Plan

ÅSection 5(a)(1) of OSH Act

ïRequires a safe and healthful workplace free 
of recognized serious hazards



Consensus Standards: 
ACGIH TLVs

ÅUltraviolet Radiation

ÅLight and Near - Infrared Radiation

ÅLasers

ÅRadiofrequency/Microwave Radiation

ÅSub -RF and Static Electric Fields

ÅSub -RF Magnetic Fields

ÅStatic Magnetic Fields



Consensus Standards:
ANSI Laser Standards

ÅZ136.1 -2000: Safe Use of Lasers

ÅZ136.5 -2000: Safe Use of in 
Educational Institutions

ÅZ136.6 -2000: Safe Use of Lasers in an 
Outdoor Environment

ÅZ136.3 ï1996: Safe Use of Lasers in 
Health Care Facilities

ÅZ136.2 -1997: Safe Use of Optical Fiber 
Communication Systems Utilizing Laser 
Diode and LED Sources
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Continuous vs. Pulsed 
Lasers

Thinner pulses give higher peaks for same average Power.







Laser Classes

ÅClass I:  Safe ïno label needed
ïDo not disassemble Class I systems

ÅClass II: Visible lasers.  
ïAversion response provides protection.

ïPrevent staring into beam

ÅClass IIIa: Visible lasers.  
ïLimit eye exposure from focusing lenses

ÅClass IIIb: No eye exposure

ÅClass IV:  No eye or skin exposure.
ïHazard from diffuse reflections

ïPotential fire hazard
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