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INTRODUCTION 
This article presents the results of a 

1994 survey conducted on the haz- 

ards of electromagnetic radiation to 
personnel (HERP) in the vicinity of 
RF broadcasting stations or radio re- 

lay stations. The prime purpose of 
the HERP survey was to determine 

whether the residents who live in the 

vicinity of the radio relay stations 

(RRS) are exposed to EM radiation 

which exceeds International Radia- 

tion Protection Association (IRPA) 

permissible exposure levels (PEL) for 

the general public. 
The intent of the survey was to 

identify and to mark areas where the 

radiation levels exceeded IRPA PEL, 

and areas where the radiation levels 

were over 50% of the PEL. The field 

intensities and power densities in the 

vicinity of the RRS were found to be 
below IRPA PEL for the general public. 

Typical radiation levels were less than 

half the IRPA PEL. Table 1 defines 

IRPA PEL for the general public. All 

the radiation levels in the table are 

averaged over a period of 6 minutes, 

for a random start of the 0. 1 h period. 

SURVEY STUDY 
Sixteen Bezek Telephone Company 
RRS and seven government RRS 

were surveyed across the country 

(Figure 1). The surveyed RF spec- 
trum encompassed medium waves 

(MW), short waves (SW) or high 

frequency (HF), VHF FM radio, VHF 

TV, UHF TV and various microwave 

antenna links. Due to the wide radio 

frequency spectrum that was to be 
covered, the measurement tech- 

niques employed both narrowband 

and broadband apparatus: antennas 

plus receivers, and RF hazard moni- 

tors, respectively. Measurements of 
MW and SW radiation levels at the 

antenna's Fresnel (near-field) zone 
had to be performed separately for 
electric and magnetic fields. 

SUMMARY OF THE HERP 
MEASUREMENT RESULTS 
Tables 2 and 3 give maximum broad- 
band and narrowband RF radiation 

Frequency E-Field H-Field Power Density 

the vicinity of radio frequency (RF) 
transmitters, and general public PEL, 

which applies to residents who are 

exposed to the RF electromagnetic 
environment 24 hours per day, 365 
days per year. The essence of the 

general public PEL is to limit the 
specific absorption rate (SAR) to a 

maximum of 0 08 W/kg for the 
whole body exposure. This limit 

constitutes a safety margin of 1:50 for 

hyperthermal effects on living bio- 

logical tissues and it is relevant for 
both children and adults. 

MHz V/m W/m2 MW/cm2 

GENERAL PUBLIC 
ELECTROMAGNETIC FIELD 
EXPOSURE PER IRPA 
GUIDELINES 
IRPA guidelines are divided into two 

categories: occupational PEL, which 

applies to personnel who work in 
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Table 1. IRPA General Public PEL. 
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Figure 1. RRS Sutrueyed for HERP. 

Name and Location 
of RRS 

:Bait', Vegan, . Jerusalem 

Acco, East 

: Eilat, , Hotel: District" . . 

Har Hacarmel, Haifa 

Eitanim, Jerusalem 

Holiday Inn, Jerusalem 

Hadassah Hospital, 
Jerusalem 

Eshel, Beer Sheva 

Shalom Tower, Tel Aviv 

Arad, Negev 

Hiife!, ;Tel'Mond 
' 

Tel Hayyim, Givatayim 

Hayyim Station, Givatayim 

Stella Maris, Haifa 

Har Canaan, Safed 

Type of Transmitters 

MW;;. V H F'-. FM' 

MW, ", HF', , 
' ' ' 

MW, HF, UHF-TV 

MW;-. VHF. -FM tUHF-'TV' 

VHF-FM, VHF 8 UHF-TV, 

Microwave Links 

VHF-FM, VHF 8 UHF-TV 

UHF-TV 

UHF-TV 

VHF-FM, VHF & UHF-TV 

VHF & UHF-TV 

VHF-TV 

MW, . HF. 

MW (Backup) 

VHF-FM 

UHF-TV, LW 

MW, VHF-FM, UHF-TV 

% of IRPA General 
Public PEL 

Power E- H- 

Density Field Field 

1, 6. :5: ':44- . 38' ' 

7. 0, 50 . , 11, . 
9. 0 30 30 
5. 5 . 20 27 

0. 2 

0. 6 
0. 4 

1. 6 

3. 0 

8. 0 

2. 0 

17. 0 
7. 5 

1. 5 

0. 1 

1. 4 

40;:- . " 43' 

30 25 

12 12 

measurement results obtained in the 

vicinity of Bezek and government 

RRS, respectively. As is evident from 

both tables and from the following 

information, electromagnetic field 

exposure for the general public in 

the vicinity of all RRS is well within 

IRPA PEL guidelines. 

Table 4 describes the effective ra- 

diation power of the most dominant 

transmitters in the surveyed RRS and 

the maximum radiation level versus 

distance from a transmitting antenna. 

Prior to the electromagnetic environ- 

ment measurements, the actual trans- 

mitted power from the RRS transmit- 

ters was verified. If the reported trans- 

mitted power was less than the sta- 

tion's power capability, a linear ex- 

trapolation of the measured electro- 

magnetic environment to the maxi- 

mum transmitted power capability 

was performed and the results were 

presented in the HERP survey report. 

Most of the EME measurements 

were performed 2. 5 m above- 

ground. Hence, apart from "long 
wire" MW antennas, the measured 

HF, VHF, and UHF radiation levels 

may be generally attributed to an- 

tenna sidelobe or backlobe radiation 

patterns. Measurements were taken 
in residential apartments and yards 

and on open porches, patios and 
terraces. In cases where multi-story 

buildings were adjacent to a RRS, 

measurements were also conducted 
on rooftops and in top floors where 

electromagnetic environment radia- 

tion was likely to be greater than on 

ground level, due to antenna main- 

lobe exposure. 

RADIATION MEASUREMENTS 
NEAR THE PALNORD 
(HAIFA) RRS 
A rather interesting electromagnetic 

topographical phenomenon was 

identified at the government RRS east 

of Palnord. A MW antenna was 

installed at the upper rim of a quarry. 

Opposite the quarry, RF radiation 

measurements showed a consider- 

able increase in the EM field intensity 

as if caused by a reflector antenna 

(Figure 2). One month later, for 

reasons not connected with our sur- 

vey, the MW antenna was replaced. 
Repeated radiation level measure- 

ments at the site indicated a drop in 

radiation level to about 70% of the 

IRPA PEL (see Table 3). 
The field intensity along the street 

opposite the crater is shown in Fig- 

ure 3. It is evident that reflections 

from the dish-shaped terrain make it 

appear as if the wire conical MW 

antenna is a directional antenna with 

a mainlobe that represents 6-7 dBi 
directivity. 

Table 2. Summary of lyfaximttm RF Radiation in the Vicinity of Bezek RRS. 
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EM RADIATION HAX4RD SURVEY IN THE VICINITY OF RF IjROADCASTING STATIOIVS. . . Continued 

Name and Location 
of RRS Type of Transmitters 

% of IRPA General 
Public PEL 

Power 
Density 

E- 
Field 

H- 

Field 

Philon, Rosh-Pinna 
Palnord:;"", H affa 

Shoora, Ramie 

Rama, Jerusalem 
Mishmar Hanegev 
Abu-Gosh 

Hayon, Tzukey Ovdah 

MW 

. MW 

MW 

MW 

MW, VHF-FM 

MW 

MW 

18 
68 
17 
10 
25 
22 
40 

21 

Name and Location 
of RRS 

Dominant 
Transmitters 

and ERP (Watts) 

Radiation Level 
Power 

E F 
Density 

(mW/cm ) 

Distance 
from 

Antenna 
(m) 

Bait Vegan, Jerusalem 

Yavne 

Acco, East 

Eilat, Hotel District 

Har Canaan, Safed 

Eitanim, Jerusalem 

Shalom Tower, Tel Aviv 

Hillel, Tel Mond 

Hayyim Station, Givatayim 

Palnord, Haifa 

MW, 10 kw 

MW, 200 kW 

MW, 50 kw 

MW, 10 kw 

MW, 10kw 

VHF-TV, 300 kw 

UHF-TV, 30 kw 

MW, 1200 kw 

VHF-FM, 1 kw 

MW, 10kw 

0. 5 

0. 02 

0. 003 

35 

32 

20 

44 

40 

32 

60 

210 

460 

350 

150 

180 

420 

20 

500 

80 

300 

Table 3. Summary of Maximum RF Radiation in the Vicinity of' Gouernment RRS. 

CONCLUSIONS 
The HERP survey in the vicinity of 16 
Bezek radio relay stations (RES) and 

seven government RRS determined 

that residents who live near these RRS 

were not exposed to FM radiation 

which exceeded International Radia- 

tion Protection Association ORPA) per- 

missible exposure levels (PEL). 

The radiation intensity that was in- 

itially measured near Palnord was in 

excess of the IRPA PEL for the general 

public. Only a few weeks later, after 

the MW long wire antenna was re- 

placed by a conical wire antenna, the 

EM field intensity was found to be 

below IRPA maximum I'EL. The elec- 

tromagnetic-topographical phenome- 

non that was identified east of the 

Palnord RRS reinforces the importance 

of such a HFRP survey. 
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Table 4. Some Summary RF Radiation Sources and Meastrrement Results 
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Figure 2. Westward View ofMWAntenna at Palnord 
Gouernment RRS. 

Figure 3. E-Field Intensity along the Street opposite the 
Qttarry. 
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New From Narda. . . 
EMC Immunity Field 
Measurement System 

Series 8700 

~ 3 kHz to 40 GHz 
~ 0. 5 to 1000 V/m 
~ Large analog display 
~ Isodopic response 
~ RMS average detection 
~ Continuous automatic zeroing 
~ Fiber opticinterface available 
~ Calibration data supplied 
~ MIL-S TD45662 calibration available 

PLUS. . . Personal and Area Monitors for RF 
Radiation Safety at EMC Test Facilities. 

Call or write Narda, 435 Moreland Road Hauppauge, 
NY 11788. Tel: 516 231-1700, Int'I: (1) 516 231-1390, 
Fax: 516 231-1711 
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Microwave-Narda 
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Hl-3638 ELF/VLF 
ELECTRIC FIELD METER 

~ Meets Swedish MPR Band I 5. II 
Requirements, 5 Hz - 400 kHz 

~ Dynamic Range, 0. 4 V/M - 40 kV/M 
~ Isolated Sensor, Fiber Optic Link 
~ Digital Remote Readout 

4 I [ting' 

The Holaday Model Hl-3638 is designed for accuracy in low field 
measurements such as VDT's and computer monitors, and in higher 
field environments near power transmission lines or industrial locations. 

For further information, call or write: 

HOLADAY INDUSTRIES, INC. 
14825 Martin Drive 
Eden Prairie, MN 55344 
612/934-4920 FAX 612/934-3604 

Recognized worldwide for electric and magnetic field test equipment. 
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