
RF Safety







Also Known As RF

Non Ionizing Radiation



Known RF Exposure Effects on Health

Thermal Effects - heating of body tissue, fairly well understood

Effects are non-cumulative

Areas of particular concern are the eyes and testes - human  body does not 

cool these areas efficiently.

Resonant frequency of an adult human whole body ranges from 35 MHz to 

about 80 MHz.

Adult human head is resonant at about 400 MHz

Small child's head: about 700MHz.  



RF Exposure Effects on Health, Continued

Non-thermal effects - cancer, leukemia, immuno-deficiency, etc.

Far less understood than thermal effects.

Some studies show an elevated risk factor of 1.5x to 2x others 

indicate no association at all.

Compare that to a 10x elevated cancer risk factor for a 1-pack per 

day smoker.

There is no conclusive proof of risk, but no proof that the risk does 

not exist, so athermal risks remain a controversial topic.



New FCC Rules As Of May 2021

Maximum Exposure Limits Have Not Changed

Rules as to Who is Exempt from Having to Do a Safety 

Assessment have Changed

If you are not exempt you need to do an assessment before May, 

2023

If you make a change to your station (new antenna, more power, 

improved coax) that would affect RF Exposure, you may have to 

do a new assessment



So How do I Know Whether I have to Do an Assessment of My Station?

It’s just as easy to do the assessment as it is to calculate 

whether you can get out of doing it!

From the ARRL RF Safety Web Page



Safe Exposure Levels

How much is safe?  Several factors are 

involved:

Transmitter power

Antenna Gain

Coax Loss

Duty Cycle

Average Key-Up Time

Distance from Antenna



Standards are a wonderful thing – Everyone has one!

FCC OET65

IEEE C95.1

Canadian Safety Code SC-6

ICNIRP (International Commission on Non-Ionizing Radiation 

Protection)
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Other Standards

IEEE c95.1

Canadian Safety Code 6 (SC6)

ICNIRP (International Commission on Non-Ionizing 

Radiation Protection) 
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Assessing RF levels in Your Shack

Get a copy of FCC OET-65 Supplement B

1. Direct Measurement

a. Equipment can be expensive but some club members have 

access

b. Most commercial instruments (Including Nardalert S3) are 

calibrated for “Occupational” (controlled environment) MPE 

limits.  In most cases we’re interested in uncontrolled 

environment limits.

2. Analysis / Calculation 

a. W0JEC MPE Calculator

b. On Line Web Based MPE Calculator 

http://hintlink.com/power_density.php

c. Excel Spread sheet created by KC2KY



W0JEC MPE Calculator



http://hintlink.com/power_density.php

Online RF Safety Calculator
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KC2KY’s Excel Spread Sheet

Freq, 

M Hz

P M ax, 

w atts

Duty Cycle Feedline 

Loss, dB

Antenna 

Gain, dbi

Ground 

Reflection?

Height, ft Distance, ft P*G, W atts Exposure 

(m W /cm ^2)

Lim it 

(uncotrolled)

Com pliant?

1.8 500 27% 1 0 y 15 0 274.5198379 0.104470488 55.56 Yes

3.5 500 27% 1 0 y 15 0 274.5198379 0.104470488 14.69 Yes

5 50 27% 1 0 y 15 0 27.45198379 0.010447049 7.2 Yes

7 500 27% 1 0 y 15 0 274.5198379 0.104470488 3.67 Yes

10 100 27% 1 0 y 15 0 54.90396758 0.020894098 1.8 Yes

14 500 27% 0.4 3 y 22 0 628.8886167 0.11125788 0.92 Yes

18 100 27% 0.4 3 y 22 0 125.7777233 0.022251576 0.56 Yes

21 500 27% 0.4 3 y 22 0 628.8886167 0.11125788 0.41 Yes

24 100 27% 0.4 3 y 22 0 125.7777233 0.022251576 0.31 Yes

29 500 27% 0.4 3 y 22 0 628.8886167 0.11125788 0.21 Yes

50 100 27% 0.4 3 y 22 0 125.7777233 0.022251576 0.2 Yes

144 25 50% 1.4 3 y 22 0 46.25407266 0.008182896 0.2 Yes

432 25 50% 2.5 3 y 22 0 35.90459054 0.006351949 0.29 Yes

900 0.01 50% 0 0 y 25 0 0.0128 1.75361E-06 0.6 Yes

1296 0.01 50% 0 0 y 25 0 0.0128 1.75361E-06 0.86 Yes

W hat's m y RF Exposure Level?


