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EMF classification according to 

frequency and wavelength ranges 
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Frequenc

y 

Wavelengt

h 

Frequency 

Band 

Examples of 

Applications 

0 Hz Static fields DC power generators, MRI 

1 Hz 

 

300 Hz 

300000 km 

 

1000 km 

Electric power production and 

distribution; electrified railways;  

welding equipment 

3 kHz 

30 kHz 

100 kHz 

100 km 

10 km 

3 km 

ELF fields Induction heaters 

Anti-theft devices 

AM radio 
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EMF classification according to frequency 

and wavelength ranges (Cont’d) 
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Frequenc

y 

Wavelengt

h 

Frequency 

Band 

Examples of 

Applications 

3 MHz 100 m Induction Heaters; anti-theft 

devices 

30 MHz 

 

300  MHz 

10 m 

 

1 m 

Radiofreque

ncy  

    (RF) 

fields 
 

RF heaters 

 

FM radio; Television 

3 GHz 

 

 

30 GHz 

300 GHz 

10 cm 

 

 

1 cm 

1 mm 

      and  

microwaves 

Mobile phone and base 

stations; microwave ovens 

and dryers 
 

Radar 
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The uses of EMF in Tanzania 
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Frequency Band Examples of Applications 

 

 

Radiofrequency  

(RF) 

fields and 

microwave 
 

Mobile phone and base stations;  

microwave ovens and dryers; 

AM radio;  

Televisions; 

radars 



 

 Absorption of electromagnetic energy. 

 
Increase body temperature (general or local). 
 

Thermal effects related to SAR i.e. to energy absorbed per 
    unit time and per unit body mass. 

Established Thermal Effects for RF 

Fields... 
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Possible Mechanisms for Biological 

Effects?? 
(J. E. Moulder et al. 1999) 

To effect a change in biological material through which it is passing, an 
Electromagnetic wave must deposit enough energy to alter some structure 
significantly. But:- 

 Every material particle within the body already possesses an average 
thermal kinetic energy  (kT) and these particles continually collide with 
other particles of similar energy. For a change to occur an EM wave 
should transfer energy greater than kT. 
 

There is a bond energy which is within an order of magnitude of 
electron volt (1.6 X 10-19 J). For a change to occur an EM photon which 
typically carries an energy of hf should deposit packets of energy larger 
than bond energy. 
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  RF fields : It is concluded  (epidemiological, animal and in vitro 

studies) that 

      exposure to RF fields is unlikely to lead to an increase in 

cancer in humans.  

  IF fields: The data are still too limited for an appropriate risk 

assessment. 

  ELF fields: No new studies support a causal relationship 

between ELF fields 

      and self-reported symptoms. 

  Static fields: there is no consistent evidence for sustained 

adverse health  

     effects from short term exposure up to several teslas. 

No health hazards have been observed 

below EMF levels indicated in ICNIRP 

(1998) guideline 

Afrirpa2010, Nairobi, Kenya, 13-17 September2010 



 Received as from 2002 on possible health effects associated with the use of 
mobile phones. Similar concerns were sent to NEMC and  TCC (TCRA) 

 

 Much concerns were put on mobile phones and base stations; less on radio 

    and TV stations. 

 

Up to that end there was neither legal framework for the control of EMF nor  

    expertise. 

 

Concern on possible health hazards 

from RF radiation 
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By 2007 
 

Over 2000 base stations 
were installed in the Country 
serving over  9.3 million 
users of mobile phones. 

 

Increased concerns about 
health hazards associated 
with the use of mobile 
phones and exposure to 
base stations. 

Concerns grew further as the erection 

of telecommunication masts increased 
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Concerns grew further as the erection of 

telecommunication masts increased 
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Why Such Concern?  

 Public had no correct information on RF radiation, 

 Media are NOT aware on how the technology works, hence, distorting  

    scientific information, 

 Mobile phone providers are not having dialogue with community prior to 

    erecting base stations, 

 Lack of regulations for the control of EMF gave advantage to the providers, 

 Lack of adequate words in local language to distinguish between “biological       

effects” and “health hazards”.                           Afrirpa2010, Nairobi, Kenya, 13-17 

September2010 

 

 

 



Conduct measurements of RF radiation levels around mobile phone base 
stations and compare the levels to those given in the ICNIRP guidelines of 
1998. 

 

Compare the measured RF levels to typical levels found in other 
countries. 

The first step to address the concern 

was to establish the exposure situation 

on EMF 
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The study was conducted 2007 – 2008. 

Measurements of RF radiation levels to 200 

   cellular phone base stations, 2 Television  

   stations and 5 radio stations. 

Measurements done at10 to 300 meters  

   from the fence of base stations. 

Preliminary results showed public exposed 

   to 0.05% of the ICNIRP reference levels. 

Need to re-confirm measurements. 

    

    

Preliminary study of RF radiation levels 

in the residential areas 
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Local Workshops and national WS to EA Countries to create awareness. 

 

The objective of the WS was to provide basic knowledge in EMF and the 
related health issues, and for those workshops organized for East African 
Countries to eventually develop harmonized legislations for the control of 
EMF. 

 

 A logical approach for the development of harmonized legislation was to 
use the WHO model legislation for EMF protection, (2006) as reference. 

The Second step was to educate all the 

stakeholders about electromagnetic fields 
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The 1st East African Workshop on Exposure to EMF and Health was held 
at Kibo Palace Hotel, Arusha, Tanzania, 28th to 29th October 2008 . 

 

The WS was attended by 20 participants from KENYA, UGANDA, 
RWANDA, SOUTH AFRICA and the host TANZANIA. 

 

 2 Speakers representing WHO and ICNIRP and 3 representing the 
Industries (MMF, NOKIA & Nokia Siemens Networks). 

The First East African Workshop on 

EMF 
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The 2nd  East African Workshop on Exposure to EMF and Health was held 
at Snow Crest Hotel, Arusha, Tanzania, 2nd  to 3rd  November 2009 . 

 

The WS was attended by 27 participants from BOTSWANA, BURUNDI, 
KENYA, RWANDA, SOUTH AFRICA and the host TANZANIA. 

 

 2 Speakers representing WHO and ICNIRP and 2 representing the 
Industries (MMF & GSMA). 

The Second East African Workshop on 

EMF 
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The Concerns on possible health effects from mobile communications 
especially mobile phones and base stations were experienced in all the EA 
Countries.  

 

Not only the EA countries DID NOT have legislations for the control of 
EMF but they also lacked guidelines and procedures for the installation 
of communication masts. 

 

 The Countries lack skilled experts in EMF issues, hence, hindering 
collaboration in research activities and knowledge exchange. 

From the two WS it was evident that... 
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1. A cooperative approach…with the support of international bodies (e.g.  

      WHO, ICNIRP, ITU), national health organizations, industry and 
representatives of public in educating stakeholders; 

2. Establishment of an EA steering committee to further the work needed 
on harmonized EMF policies (legislation, enforcement, standardization, 
education, communication, etc.); 

3. EA Legislative Assembly to develop a harmonized EMF legislation 
consistent with the resolutions; and 

4. EA to adopt ICNIRP guidelines as the basis for EMF policy for 
handsets, 

  base stations, other RF sources and the full electromagnetic spectrum. 

Recommendations from the 2nd EA WS  
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To have harmonized legislations in the control of electromagnetic fields. 

 

To establish a research institution comprising of different laboratories e.g.  

   SAR measurement lab, etc. 

 

To form a society (a Forum) for bioelectromagnetic fields, which will 
enable scientists/engineers/MDs to exchange information. 

 

To conduct various EMF trainings/workshops so as to upgrade knowledge  

 

Possible areas of cooperation in EA 

(THE WAY FORWARD) 
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Upcoming event 

 

 

 

 WS on the Measurement of EMF, Arusha, Tanzania, 29th and 30th 

October 

    2010 
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