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Meters for RF field measurements



Opening screen of RFSafety.exe



How I got involved 

in RF safety compliance…



Legal Department, National Association of Broadcasters, Washington, D.C.





The ARRL board-level Bio-

Effects Committee enters 

(and exits) the picture…







FCC, EPA launch field survey

of ham stations in 1990 

(I went along with them)



EPA field survey truck, 1990





Measuring RF field near 

a rover running 1 kw. 

on six and two meters



EPA’s tri-axis probe



Measuring RF from 19” whip with 100 watts on two meters  
(Dr. Robert Cleveland, FCC, and Toni West, EPA)





Measuring HF Yagi on tower at 75’
(Ed Mantiply, EPA, and Bob Cleveland, FCC)



Measuring HF Yagi at 60’



Measuring field near base of vertical antenna



Measuring RF field near antenna hidden in tree



A worst-case 

scenario:  a VHF 

“rover” station



FCC adopts 1992 ANSI 

standard for RF exposure, 

making public exposure limit 

five times stricter than 

workplace exposure limit, but 

still based on thermal effects 

only



In 1996, FCC removes 

“categorical exemption” of 

amateur radio stations but 

adds new exemption for low-

power, mobile and hand-held 

radio equipment.



In 2019, FCC removes 

exemption for low-power, 

mobile and hand-held radios.  

This requires most hams to do 

“routine evaluations” of their 

stations for RF safety 

compliance.



2019 FCC order retains the 

1992 ANSI standard for RF 

exposure, based only on 

thermal effects.  FCC declines 

to adopt a stricter standard for 

athermal effects. 



An international appeal from 

more than 250 EMF Scientists

255 scientists from 44 nations have 
appealed to the United Nations and its 
members to adopt stricter standards to 
protect the public from exposure to 
electromagnetic fields.

These scientists, mostly not industry-
funded, have published more than 2,000 
peer-reviewed scholarly journal articles 
concerning the health effects of EMFs.



The appeal says…

Numerous recent scientific publications have 
shown that EMF affects living organisms at levels 
well below most international and national 
guidelines. Effects include increased cancer risk, 
cellular stress, increase in harmful free radicals, 
genetic damages, structural and functional changes 
of the reproductive system, learning and memory 
deficits, neurological disorders, and negative 
impacts on general well-being in humans. 

(see EMFScientist.org)



Current safety standards and health

The recent EMF scientists’ appeal does not 
propose a specific standard for exposure to EMFs.

Current U.S. standards (and most others) are 
intended to protect only from the thermal effects 
of EMFs (i.e., excessive body heating).

EMFs at athermal levels are a major concern now, 
with college textbooks and an international 
academic body (the Bioelectromagnetics Society) 
addressing the issue of weak EMFs and health.



Opposition to change…

Many government bodies deny that athermal EMFs 
pose any health hazard, as do EMF-producing 
corporations worldwide. 

Implementing stricter RF safety standards would be 
very expensive for governments and industry.

Stricter standards would affect how five billion
cellphone owners use their phones.

Thousands of radio facilities would have to be 
modified to provide more protection from EMFs.

Amateur radio antennas in residential areas and on 
vehicles would have to be farther from people.



Meanwhile, the popular media are  

giving this issue more coverage…







60 Hz. and RF EMFs

A number of studies have linked power-line EMFs 
to childhood leukemia and other cancers.

Other studies have linked low-frequency EMFs in 
the workplace to various cancers.

Many industry-backed studies have denied the 
validity of these findings.

Several government agencies with industry 
backing have concluded that any hazard caused by 
power-line EMFs is minimal.  But a body of the 
World Health Organization has now declared 
EMFs to be a possible carcinogen.



FCC RF safety regulations

Maximum permissible exposure (MPE) limit 
varies by frequency and is lowest at VHF (30-300 
MHz) because the human body is most susceptible 
to RF heating at those frequencies.

The lowest MPE is 1 mw/cm2 (averaged over 6 
minutes) in controlled environments and .2 
mw/cm2 (averaged over 30 minutes) in 
uncontrolled environments. 

Amateurs must meet the controlled-environment 
standard on their own property and uncontrolled-
environment standard in public places and on 
neighbors’ properties.



FCC regulations (2)

FCC/EPA field survey in 1990 found that only a 
few amateur stations exceeded the less-strict RF 
exposure standard in effect at the time.  

IEEE proposed a new and tougher standard, which 
ANSI adopted as C95.1-1992.

FCC ET Docket 93-62 (1996) adopted the bulk of 
C95.1-1992, with modifications, setting stricter 
exposure limits for all FCC licensees.

93-62 removed amateurs’ former categorical 
exemption from doing routine evaluations.



FCC regulations (3)

Low-power ham stations and push-to-talk mobiles 
were exempt from doing “routine evaluations” 
until recently.

Now most amateurs must do routine evaluations 
of their stations to assure compliance.

Routine evaluations can be done with a simple 
computer program or by consulting tables in 
Supplement B to FCC Bulletin 65.

Test questions on RF safety were added to 
amateur license exams (elements 2, 3A and 3B).



From FCC OET Bulletin 65



More field measurements, 2021











A sample calculation



This inside-the-car station covers all bands from 50 MHz to 10 GHz.  

It was shown in QST for May, 2021.  The primary antenna is a Vivaldi

aimed out the passenger window that covers 850 MHz to 12 GHz.  It 

is evaluated for RF safety on 2304 MHz in the following slides.









A few online information sources

FCC Bulletin 65, supplement B (Google

oet65b.pdf

EMF scientists’ appeal:  www.emfscientist.org

The N6NB website (www.n6nb.com/rfsafety.htm)

http://www.lakewashingtonhamclub.org/resources

/rf-exposure-calculator/

http://www.emfscientist.org/
http://www.n6nb.com/rfsafety.htm

