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This first study in Palestine presents the results of exposure levels to indoor radiofrequency
radiation emitted from various internal and external RF sources in Hebron city.

External sources of RF radiation a database for antennas located in Hebron city are supplied
by the Ministry of Telecommunication and IT, in the case of mobile base stations by the
Palestine Cellular Communications Ltd. (Jawwal) company. These databases include
technical information about 17 FM transmitters, 3 TV transmitters and 67 mobile base
stations. Digital map is constructed for these sources using GIS techniques. Surveys have been
conducted from May to September 2009. Power density and electric field strength are
measured in about 343 locations distributed over Hebron city. These locations include 236
houses, 57 public places, 33 schools, 7 coffee shops, 4 hospitals and 6 locations for
universities. All measurements are conducted at height between 60 to 170 cm above the
ground level corresponding to the head position of an average adult, over six minutes under
real life conditions using two spectrum analyzers (BK 2650 with different antennas and Narda
SRM 3000 with isotropic antenna), covers the frequency range from 75 MHz to 3 GHz.

The average values of indoor power density resulted from FM at all measured locations are
0.016 uW/em?, from TV is 0.001 pW/cm?, from GSM 900 is 0.02 pW/cm?, from GSM 1800 is
0.00051 pW/cm?, from DECT is 0.023 pW/cm®, from WLAN is 0.016 pW/cm® and from
others is 0.0043 wW/cm?.Contributions from all relevant indoor radiofrequency sources(except
microwave ovens) to the total exposure are evaluated and found to be 19.80% from FM radio
,1.24% form TV broadcasting ,24.75% form GSM 900 ,0.63% from GSM 1800, 28.46% from
DECT ,19.80% from WLAN and 5.32% from others .This indicated that the main source of
indoor RF exposure in Hebron environment is DECT . While GSM 900 mobile base station

(which is the main source of public concern) are the second main source in this study.



The average contributions to the total indoor RF exposure from various site type evaluated in
Hebron city are: public places are exposed by 36.64%, houses by 19.18%, coffee shops by
17.46%, universities by 13.58%, hospitals by 9.05% and schools by 4.09% to the total indoor
RF exposure. This means that public places are exposed by the large amount to the total
indoor RF exposure while, schools have the lowest.

The total indoor RF radiation levels from all the RF sources in the range 75 MHz to 3 GHz at
343 locations are found to vary from 0.0015 pW/cm® to 2.28 pW/cm” with an average value
of about 0.081 pW/cm” The maximum indoor power density measured at any location from
specific RF source category is 2.27 uW/cm?, and is resulted from FM radio broadcasting at a
bedroom in Ras Al- Joura north of Hebron. This maximum measured value is about 88 times
below the limit recommended by ICNIRP (200 uW/cm?). The total power density at that
location is about (2.28 uW/cm?).This value is the highest indoor total exposure from all RF
sources at any location in Hebron City and is about 1.14% of the maximum ICNIRP
permissible limit recommended for general public.

This study also investigated the leakage from 117 microwave ovens at 1 meter in real life
conditions. The surveyed ovens are different types, models and ages (they are between 1
month and more than 20 years old). Leakage from microwave ovens is found to vary from
0.428 pW/em® to 16.4 pW/cm® with an average value of about 3.64 pW/cm®. Leakage from
all tested microwave ovens are below the specified limit at 1 meter (10 uW/cmz) (WHO,
1993), except 7 ovens leak more than (10 uW/cm?). All the seven ovens are old and used
ovens. The highest leakage is about 16.4 pW/cm® resulted form 15 years old oven. This value
is 1.64 times greater than the specified limit at 1 meter (10 pW/cm?®) (WHO, 1993). A positive
linear correlation (r = 0.49) between microwave oven age and measured leakage is found.

In general indoor RF exposure in Hebron city is below the recommended limits of ICNIRP for
general public .However, leakage from some old and used microwave ovens exceeds the

recommended limits of ICNIRP.
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