


	State of Israel
Ministry of Environmental Protection, Division for Noise and Radiation Prevention

	Safety Ranges and Maximum Permitted Exposure Levels 
for Radio Frequency Radiation

	When examining applications for establishing and operating permits according to the Non-Ionizing Radiation Law, 5766-2006 (hereinafter: The Radiation Law), the Commissioner acts under the Radiation Law according to the following rules:

	Definitions
	.1
	In this document –

	
	
	“Inflammable hazardous materials” – Materials classified as hazardous belonging to risk degree Class 1, Class 1.1, Class 1.2, Class 1.3, Class 2, Class 2.1, Class 3, Class 4, Class 4.1, Class 4.2 and the updated edition of United Nations Recommendations on the Transport of Dangerous Goods, for which a copy was deposited with the Commissioner in the Ministry of Environmental Protection (hereinafter: Offices of the Commissioner), and on the Ministry of Environmental Protection’s website for examination by the public;

	
	
	“Continuous and prolonged exposure” – Exposure by a person to radiation for at least 4 hours daily for 5 days weekly, wherever he or she is, including residences, educational institutions, institutions for the elderly, hospitals, offices or open public areas serving as playgrounds;

	
	
	“Safety range” – Horizontal and vertical safety range;

	
	
	“Horizontal safety range” – The horizontal distance measured from the radiation source, past which, the radiation exposure levels are lower than the maximum permitted exposure levels according to the First Appendix;

	
	
	“Vertical safety range” – The Vertical distance measured from the center of the radiation source and along the horizontal safety range, beyond which the radiation exposure levels are lower than the maximum permitted exposure levels according to the First Appendix;




	“Health exposure threshold” – maximum exposure levels permitted for short-term exposure

	
	
	of humans to variable electric, magnetic or electromagnetic fields, as stated in Table 7 of the guidelines by the International Committee for Protection from Non-Ionizing Radiation regarding the reference levels for exposure by the general public; for thise purpose, “Guidelines for the International Committee for the Protection of Non-ionizing Radiation”
The International Commission on Non-Ionizing Radiation Protection – ICNIRP, as adopted by the WHO (World Health Organization) in the most updated edition, a copy of which, along with their updates, have been deposited for review by the public in the Commissioner’s offices and on the Ministry of Environmental Protection’s website.
“Radiation” – Radio frequency electromagnetic radiation from 100 kHz up to 300 GHz;

	Maximum Permissible Radiation Exposure Levels
	.2
	
A person shall not establish or operate a radiation source that, as a result of its operation, radiation is generated or may be generated in the frequency range as specified in Column A in the table in the First Appendix in such a manner that will cause, including during malfunction, exposure to radiation by humans as follows:
detailed belowb follows:

	
	
	

	
	
	(a)
	Radiation levels greater than thirty percent (30%) above the health exposure threshold as listed in Columns B and C of the said table, with regard to a frequency range between 100 kHz and 10 MHz, and in Column D of the said table, with regard to a frequency range above 10 MHz.

	
	
	(b)
	For radiation levels greater than ten percent (10%) above the health exposure threshold as listed in Columns E and F of the said table, with regard to a frequency range between 100 kHz and 10 MHz, and in Column G of the said table, with regard to a frequency range above 10 MHz in case of continuous and prolonged exposure.
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	(c)
	In places where inflammable hazardous materials are stored, processed, or produced – for radiation levels above those set in the latest edition of the British Standard concerning assessment of conditions of inadvertent ignition of flammable atmospheres by radio frequency radiation – BS 6656, a copy of which has been deposited for review by the public at the offices of the Commissioner and on the Ministry of Environmental Protection’s website.

	[bookmark: _GoBack]Safety Ranges
	.3
	A person shall not establish or operate a frequency source, unless safety ranges around the radiation source are guaranteed, calculated according to the formulas in the Second Appendix–

	
	
	(a)
	A safety range in which human access will be restricted except for those who are involved in the installation, operation or maintenance; of the radiation source;

	
	
	(b)
	A safety range in which continuous and prolonged exposure will not be permissible.




	First Appendix
(Section 2)
Maximum Permissible Radiation Exposure Levels

	
	Maximum Permissible Radiation Exposure Levels (30% above the health exposure threshold)
	Maximum Permissible Radiation Exposure Levels for Continuous and Prolonged Exposure
(10% above the health exposure threshold)

	A. Radiation generated in the frequency range
	B. Electric field
(V/m)
	B. Magnetic field
(A/m)
	D. Power density
(W/m2)
	E. Electric field
(V/m)
	F. Magnetic field
(A/m)
	G. Power density
(W/m2)

	100 kHz - 150 kHz
	26.1
	1.5
	-
	8.7
	0.5
	-

	0.15 MHz - 1 MHz
	26.1
	[image: ]
	-
	8.7
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	-

	1 MHz - 10 MHz
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	-
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	-

	10 MHz - 400 MHz
	15.33
	0.04
	0.6
	8.85
	0.023
	0.2

	400 MHz - 2000 MHz
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	2 GHz - 300 GHz
	33.37
	0.0885
	3
	19.29
	0.051
	1

	In this Appendix –
“Power density” – Energy flux measured by a defined unit of area per unit of time;
“f” – Transmission frequency in units specified in Column A.
The values of an electric field, magnetic field, and power density will be the maximum values (RMS);
When the transmission facility is a radar or amateur radio device, the values will be the average values per day; with regard to magnetic and electric fields, the average exposure over 6 minutes of all radiation sources in the area shall not exceed the health exposure threshold.



	
	Second Appendix
(Section 3)
Formulas for calculating Safety Range

	.1
	(a) hereinafter:
	The horizontal safety range, around a radiation source at frequencies above 10 MHz, will be calculated according to the formula below:
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	Where:
R – Is the horizontal safety (meters), across from the center of the antenna beam.
P – Is the maximum transmission power at the antenna input, in W units; when the transmission facility is a radar or amateur radio device, P is the average transmission power per day in Watts. (W) G – Is the antenna gain in units of dBi in the direction of the calculation point.
S – Is maximum permissible exposure level, in W/m² units.

	
	

	
	

	
	

	
	

	
	

	
	(b)
	A horizontal safety range around a radiation source at frequencies between 100 kHz and 10 MHz will be calculated according to the electric or magnetic field, in accordance with written Commissioner’s guidelines, which will be published on the Ministry of Environmental Protection’s website.

	
	
	

	
	
	

	
	(c)
	A horizontal safety range around a radiation source at frequencies above 10 MHz, when the antenna tilt is great than 6 degrees or the vertical beam width is greater than 30 degrees, or when there is a permanent physical obstacle in the antenna beam’s path, will be calculated in accordance with Commissioner’s written guidelines, and which will be published on the Ministry of Environmental Protection’s website.

	
	
	

	
	
	

	
	
	

	
	(d)
	If, as a result of operating a radiation source, radiation is generated or radiation may occur in several frequency ranges, the horizontal safety range will be calculated for each of the frequencies according to the formula in sub-detail (A), and the aggregate horizontal safety range will be calculated according to the following formula:

	
	
	

	
	
	

	
	[image: ]
	[image: ]
	[image: ]

	
	Where:
R – Is the horizontal safety (meters), opposite the center of the antenna beam.

	
	




	
	Ri – Is a horizontal safety range for each frequency range (meter).

	.2
	(a)
	Vertical safety range will be calculated according to the following formula:

	
	
	[image: ]x

	
	Where:
H – Is the vertical safety range.
α – Is half the vertical opening angle of the radiation source.
R – Is the horizontal safety (meters), opposite the center of the antenna beam.
T – Is the vertical tilt angle of the radiation source’s transmission beam, relative to the horizontal direction.

	
	

	
	

	
	

	
	

	
	(b)
	If, as a result of operating a radiation source, radiation is generated or radiation may occur in several frequency ranges, the range will be calculated for each of the frequencies according to the formula in sub-detail (A), and for determining the vertical safety range, the strictest distance will be counted.

	
	
	

	
	
	

	
	Dr. Stelian Gelberg

	
	Commissioner for the Non-Ionizing Radiation Law,

_____________ 5766 - 2006

	_____________ 5769 - 2009
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