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https://www.fcc.gov/engineering-technology/electromagnetic-compatibility-division/radio-frequency-safety/faq/rf-
safety#Q9

WHAT LEVELS ARE SAFE FOR EXPOSURE TO RF ENERGY?

Exposure standards for radiofrequency energy have been developed by various organizations and governments.  Most 
modern standards recommend safe levels of exposure separately for the general public and for workers.  In the United 
States, the FCC has adopted and used recognized safety guidelines for evaluating RF environmental exposure since 
1985.  Federal health and safety agencies, such as the EPA, FDA, the National Institute for Occupational Safety and 
Health (NIOSH) and the Occupational Safety and Health Administration (OSHA) have also been involved in 
monitoring and investigating issues related to RF exposure.

The FCC guidelines for human exposure to RF electromagnetic fields were derived from the recommendations of two 
expert organizations, the National Council on Radiation Protection and Measurements (NCRP) and the Institute of 
Electrical and Electronics Engineers (IEEE).  Both the NCRP exposure criteria and the IEEE standard were developed 
by expert scientists and engineers after extensive reviews of the scientific literature related to RF biological effects.  The 
exposure guidelines are based on thresholds for known adverse effects, and they incorporate prudent margins of safety.  
In adopting the current RF exposure guidelines, the FCC consulted with the EPA, FDA, OSHA and NIOSH, and 
obtained their support for the guidelines that the FCC is using.

Many countries in Europe and elsewhere use exposure guidelines developed by the International Commission on Non-
Ionizing Radiation Protection (ICNIRP).  The ICNIRP safety limits are generally similar to those of the NCRP and 
IEEE, with a few exceptions.  For example, ICNIRP recommends somewhat different exposure levels in the lower and 
upper frequency ranges and for localized exposure due to such devices as hand-held cellular telephones.  One of the 
goals of the WHO EMF Project (see above) is to provide a framework for international harmonization of RF safety 
standards.  The NCRP, IEEE and ICNIRP exposure guidelines identify the same threshold level at which harmful 
biological effects may occur, and the values for Maximum Permissible Exposure (MPE) recommended for electric and 
magnetic field strength and power density in both documents are based on this level.  The threshold level is a Specific 
Absorption Rate (SAR) value for the whole body of 4 watts per kilogram (4 W/kg).  

In addition, the NCRP, IEEE and ICNIRP guidelines for maximum permissible exposure are different for different 
transmitting frequencies.  This is due to the finding (discussed above) that whole-body human absorption of RF energy 
varies with the frequency of the RF signal.  The most restrictive limits on whole-body exposure are in the frequency 
range of 30-300 MHz where the human body absorbs RF energy most efficiently when the whole body is exposed.  For 
devices that expose only part of the body, such as mobile phones, different exposure limits are specified (see below), but 
these limits are based on the same underlying threshold level.

The exposure limits used by the FCC are expressed in terms of SAR, electric and magnetic field strength and power 
density for transmitters operating at frequencies from 100 kHz to 100 GHz.  The applicable limits depend upon the type 
of sources (e.g, whether a cellphone or a broadcast transmitting antenna). The actual values can be found in our 
informational bulletin available in OET Bulletin 65. (Back to Index)

WHY HAS THE FCC ADOPTED GUIDELINES FOR RF EXPOSURE?

The FCC authorizes and licenses devices, transmitters and facilities that generate RF radiation.  It has jurisdiction over 
all transmitting services in the U.S. except those specifically operated by the Federal Government.  However, the FCC's 
primary jurisdiction does not lie in the health and safety area, and it must rely on other agencies and organizations for 
guidance in these matters.

Under the National Environmental Policy Act of 1969 (NEPA), all Federal agencies are required to implement 
procedures to make environmental consideration a necessary part of an agency's decision-making process.  Therefore, 
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FCC approval and licensing of transmitters and facilities must be evaluated for significant impact on the environment.  
Human exposure to RF radiation emitted by FCC-regulated transmitters is one of several factors that must be considered 
in such environmental evaluations.  In 1996, the FCC revised its guidelines for RF exposure as a result of a multi-year 
proceeding and as required by the Telecommunications Act of 1996.

Facilities under the jurisdiction of the FCC having a high potential for creating significant RF exposure to humans, such 
as radio and television broadcast stations, satellite-earth stations, experimental radio stations and certain cellular, PCS 
and paging facilities are required to undergo routine evaluation for compliance with RF exposure guidelines whenever 
an application is submitted to the FCC for construction or modification of a transmitting facility or renewal of a license.  
Failure to show compliance with the FCC's RF exposure guidelines in the application process could lead to the 
preparation of a formal Environmental Assessment, possible Environmental Impact Statement and eventual rejection of 
an application.  Technical guidelines for evaluating compliance with the FCC RF safety requirements can be found in 
the FCC's OET Bulletin 65 (see "OET Safety Bulletins" listing elsewhere at this Web site).

Low-powered, intermittent, or inaccessible RF antennas and facilities (including many cell sites) are normally 
"categorically excluded" from the requirement of routine evaluation for RF exposure.  These exclusions are based on 
calculations and measurement data indicating that such transmitting stations or devices are unlikely to cause exposures 
in excess of the guidelines under normal conditions of use.  The FCC's policies on RF exposure and categorical 
exclusion can be found in Section 1.1307(b) of the FCC's Rules and Regulations [47 CFR 1.1307(b)].  It should be 
emphasized, however, that these exclusions are not exclusions from compliance, but, rather, only exclusions from 
routine evaluation.  Transmitters or facilities that are otherwise categorically excluded from evaluation may be required, 
on a case-by-case basis, to demonstrate compliance when evidence of potential non-compliance of the transmitter or 
facility is brought to the Commission's attention [see 47 CFR 1.1307(c) and (d)]. (Back to Index)
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