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EMF: Emission, propagation and exposure
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EMF Regulation and Limits in Brazil

Considering the concern about the proliferation of mobile telephony
towers and possible health effects of EMF, in july 1999, Anatel adopted
the ICNIRP guidelines for limiting exposure to RF fields that provide
protection for workers and the general public against known adverse
health effects.

In july 2002, besides the ICNIRP exposure to EMF limits, Anatel
established procedures for evaluate the compliance with the threshold 
adopted, calculations, measurement and enforcement. The resolution 
nº 303 is a reference in Brazil, was used as reference in other 
countries, is  followed by every radiocommunication station in Brazil  
and is cited in journals and Technical Papers. 

Resolution nº 303



Procedures for evaluation portable devices (mobile phone)
Specific Absorption Ratio (SAR)

Tests are performed in laboratories and results presented in the user manual
CPqD, CERTLAB and INPE

Whole body head and trunk limbs

Occupational 0,4 10 20
General public 0,08 2 4

SAR (W / kg)Exposure 
characteristics

Resolution nº 533

EMF Regulation and Limits in Brazil



The bill nr. 2,576 was proposed in 2000. Previously, it treated only radio 
frequencies between 150 MHz and 1000 MHz. It was establishing a 35 
V/m limit for this range. 

The background of the proposed bill was founded in questionable
researches with a lack of technical and scientific basis.

Amendments to the proposed bill, technical support from Anatel, 
Ministries and other entities were able to influence the approval of a Law 
following WHO and ICNIRP recommendations.

Brazil has a National Regulation (Resolution nº 303 – Anatel) since 2002.

The Law nr 11,934 was approved in 2009, after nine years of discussions.

EMF Exposure Limits in Brazil: Law 11,934



MAIN POINTS OF THE LAW

The Law nr. 11,934 determines that radiocommunications systems and power lines 
cannot exposure general public and workers to electric, magnetic or electromagnetic 
field strengths higher than those recommended by WHO. This law includes all 
frequencies bellow 300 GHz.

Definition of critical area, which is a 50-meters-radius region surrounding hospitals, 
clinics, schools, day care centers and homes for old people. Anatel or a specialized 
organization designated by Anatel will have to assess the compliance with EMF 
exposure limits of the radiocommunication stations installed in these areas no later than 
60 days after the issue of the station license. 

The law determines that EMF exposure evaluation will have to be done in all 
radiocommunications stations in maximum 5 years intervals. Additionally, all mobile
phones specific absorption rate (SAR) and all measurement results will be published in 
the Internet.

Anatel will provide a EMF monitoring system and make the results available in the 
Internet. This system will have a EMF level layer superimposed to the map layer. The 
results will be based on theorical calculations and  measured values in the field.



Activities

Anatel is developing many activities related to 
EMF exposure, such as:

Regular enforcement activities

EMF monitoring network system 

National EMF database

EMF Exposure Map in Brazil

Reviewing of Resolution nr. 303

Events Participation



Regular Enforcement Activities

ANATEL has performed almost 5,000 EMF assessments since 2005. 
These measurements are planned on Anatel´s annual enforcement
plan or in response to specific demands, coming from the society and
collected from different sources, such as call center, web services and
other public relations channels.

ANATEL uses broadband equipment (isotropic probe) and narrow band
equipment for EMF exposure evaluation.



Evaluation of Human Exposure to EMF 
and Enforcement (Res. 303)
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EMF Monitoring

EMF Monitoring systems are employed as a part of
management risk information system used by Anatel in order to 
promote conscious awareness on the subject and deal with
people concerns on this matter. The automated EMF monitoring
network is composed by 52 equipments that can be used in cars
or fixed in lampposts or any other fixed places. 



EMF Database

Telecom Station Query – Example

There are more than 1,000 BTS in the Federal District!



EMF Database

BTS in Brasília – Pilot Plan



Simultaneous Exposure to Multiple RF Fields
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Example 1:

E1 = 10 V/m ; E2 = E3 = ... = E10 = 2 V/m 

ETOTAL = 11,7 V/m (sum of vectors @ uncorrelated signals)

Example 2:

E1 = 20 V/m ; E2 = 10 V/m ; E3 = 10 V/m 

ETOTAL = 24,5 V/m

ConsideringConsidering more more 100 signals with 1 V/m each ETOTAL = 26,46 V/m 

Simultaneous Exposure to Multiple RF Fields



EMF Exposure Map in Brazil

http://sistemas.anatel.gov.br/sigwebmaprni/index.zul



EMF Exposure Map in Brazil



Res. 303 Review: Selecting Measuring Points

hospitalhospital

SchoolSchool

P2P2

P1P1

P5P5 P4P4

P3P3

P6P6



Public Audiences and Workshops

Anatel has been emphasizing and clarifying that technical
aspects should not be treated in local legislation
Management of Visual Impact (sharing, integration to urban
landscape, rooftop/facade installation and infrastructure
integration)

Fig. 15 of NRPB –R321
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