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RF Safety Qualifications

RF safety qualification is nothing new! The

FCC has required that the Maximum

Permissible Exposure (MPE) for Amateur

Radio stations be assessed since 1998.

The FCC added a certification statement

to Form 605 and Form 610 that had to be

affirmed by every Radio Amateur who was

issued an FCC license, renewed their

license or changed their station address.



RF Safety Qualifications

Due to the 10-year license period, by

2008, every licensed Radio Amateur in

the US had certified that they would

comply with the FCC’s rules for RF

safety.

However, a provision of the rules at that

time — Categorical Exemptions in FCC

Part §97.13(c)(1) — made it possible for

some to avoid evaluating their stations. 



RF Safety Qualifications

In the old rules, there were 

numerous exemptions from 

this requirement based on 

frequency of operation, 

power level, and the type of 

operating being done. 

For example, mobile and 

handheld portable 

transmitters were exempt 

from the need to evaluate, 

as were most repeater 

stations.

         QST  September 2021



RF Safety Qualifications

The FCC announced new

rules for allowable exposure 

to RF energy in May 2021.

Prior “exemptions” to the 

rules from 1997 have been 

removed.

Stations were given until 

May 2023 to evaluate and 

comply with the limits to 

exposure.

         QST  September 2021



RF Safety Qualifications

These specific exemptions 

were replaced in the new 

rules with simple formula-

based methods of 

determining whether a 

particular station needs to 

be evaluated.

         QST  September 2021



RF Safety Qualifications

Even if your station was 

exempt from evaluation 

under the old rules, you will 

need to assess your station 

to determine whether or not 

it needs to be evaluated 

under the new rules to be in 

compliance.

         QST  September 2021



RF Safety Qualifications

When you complete your 

evaluation, you have fulfilled 

the rules requirement. 

Unless specifically 

requested by the FCC, you 

are not required to submit 

any paperwork to them. 

However, it’s a good idea for 

you to keep a copy of your 

evaluations in your station 

records. 

         QST  September 2021



RF Safety Qualifications

To perform an evaluation, 

you’re going to compare the 

power density and field 

strength of your antenna to 

the limits in the FCC rules. 

         QST  September 2021



RF Safety Qualifications

This Table 2 shows the limits for the amount of RF exposure 

that can occur

from the

operation of

any transmitter

in any radio

service. 

QST
September 2021



RF Safety Qualifications

Exposure must meet all three limits — power density, 

electric field, and magnetic field strength.

The limits are for exposure averaging over 30 minutes for 

Uncontrolled and 6 minutes for Controlled. 



RF Safety Qualifications

To obtain this average exposure, evaluation should 

determine the average power of the transmitter, using 

mode duty factors and the on/off duty cycle of the 

transmitter over the averaging period. 



RF Safety Qualifications

This seems to be incomprehensible and a lot of work!



RF Safety Qualifications

However, the

ARRL has

simplified this

assessment with

an RF exposure

calculator and

you don’t need to

be a member to

use it! 

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

The calculator will

take your average

power, the

frequency you’re

using, your

antenna gain and

your operating

mode.

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

You calculate your

average power by

inputting the mode

with the highest

duty factor and

the on/off 

operating times. 

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

Enter your parameters into the on-line calculator: 

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

Power at Antenna. This is the transmitter power minus 

feedline losses.  At VHF/UHF frequencies, the feedline loss 

can result in significantly less power applied to the antenna 

compared to the transmitter power. 

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

Power at Antenna. You can use a coax loss calculator or 

you can be conservative and enter the transmitter's output 

power.

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

Power at Antenna. Coax loss calculator at: 

qsl.net/co8tw/Coax_Calculator.htm



RF Safety Qualifications

Mode duty cycle: There is a pull-down list. Conversational 

SSB with no speech processing, uses a 20% duty cycle 

which includes voice characteristics and syllabic duty factor. 

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

Mode duty cycle: Conversational SSB with heavy speech 

processing, uses a 50% duty cycle which includes voice 

characteristics and syllabic duty factor. Voice FM uses 

a 100% duty cycle. AFSK SSB uses a 100% duty cycle.

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

Mode duty cycle: Conversational CW uses a 40% duty 

cycle. Carrier always on (commonly used for tune-up 

purposes) uses a 100% duty cycle. For all others or if 

unknown use a 100% duty cycle as a worst case.

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

Transmit duty cycle: To figure out your percentage of 

transmitting, enter the number of minutes you usually 

transmit, followed with the number of minutes you usually 

receive. This affects the average output power.

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

Antenna Gain (dBi): Enter your antenna gain in dBi. You 

can use the manufacturer’s free space gain in dB referenced 

to isotropic (dBi) if available. You can also use your own or 

the manufacturer’s antenna model. 

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

Antenna Gain (dBi): Finally, if you have no idea what your 

antenna’s radiation pattern looks like, use this Table as a 

first approximation.

Refine your input as you

research your situation

over time.

rsgb./org/main/technical/

   emc/emf-exposure

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

Operating Frequency (MHz):

Enter your operating frequency

in MHz. 

www.arrl.org/rf-exposure-

calculator



RF Safety Qualifications

RF safety qualifications are presented for 

a controlled and an uncontrolled 

environment.

The FCC has determined that Amateur 

Radio operators and the members of their 

households can be evaluated to the 

higher or controlled exposure limits if the 

Amateur has provided them with RF 

safety instruction and training.

The uncontrolled exposure limits

are for every else, like your

neighbors.



RF Safety Qualifications

Example 1: 40 meter. half wave dipole with 100 feet of 

RG-58C coax, running 50 W with FT8 on 7.074 MHz.

Power at the antenna is about 37.4 W



RF Safety Qualifications

Example 1: FT8 is AFSK SSB with a duty cycle of 100%. 

At the worst case, you normally transmit 15 seconds on 

and 15 seconds off. Here we’ll use 1 minute on and 1 

minute off from the pull-down list.

The 40 meter, half wave dipole has 

a gain of 2.15 dBi from the chart. 



RF Safety Qualifications

Example 1: The calculated results are shown:

                                             

                                                 900/(7.074^2) = 17.9851



RF Safety Qualifications

Example 1: The calculated results are shown:

                                             

                                                 180/(7.074^2) = 3.5970



RF Safety Qualifications

Example 1: These results indicate that there is no 

problem with the example of a 40 meter, half wave 

dipole with 100 feet of RG-58C coax, running 50 W with 

FT8 on 7.074 MHz. The compliance distance is greater 

than 1.37 feet (0.42 m) in the worst case. 

 



RF Safety Qualifications

Example 2: 10 meter, 3 element Yagi with 100 feet of RG-

8 coax, running 100 W with CW on 28.5 MHz.

Power at the antenna is about 85.9 W



RF Safety Qualifications

Example 2: Conversational CW has a duty cycle of about 

40%. You might transmit 2 minutes on and 2 minutes off.

The 3 element Yagi has a

gain of 8.1 dBi from the chart.



RF Safety Qualifications

Example 2: The calculated results are shown:

We need to be about 5.84 feet

(1.78 m) away.                          900/(28.5^2) = 1.1080                            

                                                 



RF Safety Qualifications

Example 2: The calculated results are shown:

We need to be about 11.7 feet                                        

(3.56 m) away.                            180/(28.5^2) = 0.2216



RF Safety Qualifications

Example 3: However, another example that operates at 

UHF with high power produces much worse results: a 10 

element Yagi with 100 feet of LMR-600 coax, running 500 

W with CW on 432.1 MHz.

Power at the antenna is about 339.3 W.



RF Safety Qualifications

Example 3: Conversational CW has a duty cycle of about 

40%. You might transmit 2 minutes on and 2 minutes off.

The 10 element Yagi has a

gain of 15.1 dBi from the chart.



RF Safety Qualifications

Example 3: The calculated results are shown:

We need to be about 25.6

feet (7.81 m) away.                432.1/300 = 1.4403



RF Safety Qualifications

Example 3: The calculated results are shown:

We need to be about 51.3

feet (15.62 m) away.              432.1/1500 = 0.2881                   

                                                                         

                                                 



RF Safety Qualifications

The RF safety qualification 

minimum compliance 

distance must consider the

layout of the antenna system 

in the environment.

You would include the 

antenna height, the nearest 

point of the person being 

exposed, and the horizontal 

distance between the 

antenna and the exposure 

point to find the compliance 

distance (c or c’ as shown).



RF Safety Qualifications

The FCC also requires 

positive access control which 

becomes the responsibility

of all affected Radio

Amateurs under the new

rules.

The ARRL reiterated these

new rules at the end of

the 2-year transition in QST

May 2023.



RF Safety Qualifications

If a location is identified as causing 

excessive exposure to people within it, 

the FCC expects every Amateur Radio 

station to prevent access by 

unauthorized persons to that location 

and to post warning signs about 

potential high RF exposure.

                  



RF Safety Qualifications

However, it does seem that a 

typical Amateur Radio station 

operating conservatively 

would be in compliance, but 

you must have the 

documentation available, if 

requested.

The ARRL has made the 

September 2021 and May 

2023 QST articles and other 

materials available for 

download.

         www.arrl.org/rf-exposure



RF Safety Qualifications

Finally, there is a free book 

from the ARRL on RF 

exposure with more technical 

information. The book is 316 

pages!

www.arrl.org/files/file/

   Technology/

   RFsafetyCommittee/

   RF+Exposure+and+You
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