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Anal ysi s of Non-1lonizing Radiation
for a 7.2 Meter Earth Station System

This report analyzes the non-ionizing radiation levels for a 7.2 neter
earth station system The analysis and cal culations perforned in this report
are in conpliance with the methods described in the FCC O fice of Engi neering
and Technology Bulletin, No. 65 first published in 1985 and revised in 1997
in Edition 97-01. The radiation safety limts used in the analysis are in
conformance with the FCC R&O 96- 326. Bulletin No. 65 and the FCC
R&O specifies that there are two separate tiers of exposure limts that are
dependant on the situation in which the exposure takes place and/or the
status of the individuals who are subject to the exposure. The Maxi num
Perm ssi bl e Exposure (MPE) Ilimts for persons in a General Population/
Uncontrolled environment are shown in Table 1. The General Popul ati on/
Uncontrolled MPE is a function of transmt frequency and is for an exposure
period of thirty mnutes or less. The MPE linmits for persons in an
Qccupational /Controll ed environment are shown in Table 2. The Occupati ona
MPE is a function of transnmit frequency and is for an exposure period of six
m nutes or |less. The purpose of the analysis described in this report is to
determne the power flux density levels of the earth stationin the
far-field, near-field, transition region, between the subreflector or feed
and main reflector surface, at the min reflector surface, and between
the antenna edge and the ground and to conpare these levels to the
speci fied MPEs.

Table 1. Limts for General Popul ation/Uncontrolled Exposure(MPE)

Frequency Range (MHz) Power Density (mAatts/cnt*2)
30- 300 0.2

300- 1500 Frequency(MHz) * (0. 8/ 1200)
1500- 100, 000 1.0

Table 2. Limts for QOccupational/Controll ed Exposure(MPE)

Frequency Range (MHz) Power Density (mAatts/cnt*2)
30- 300 1.0

300- 1500 Frequency(MHz) * (4. 0/ 1200)
1500- 100, 000 5.0

Table 3 contains the paraneters that are used to calcul ate the various power
densities for the earth stations.
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Table 3. Formulas and Paraneters Used for Determ ning Power Flu

Par amret er Abbr evi ati on Val ue

Ant enna Di anet er D 7.2

Ant enna Surface Area Sa I * D**2/4
Subr ef |l ector Di aneter Ds 101.0

Area of Subreflector As Il * Ds**2/4
Frequency Frequency 6175

Wavel engt h | anbda 300/ f requency( MHz)
Transnit Power P 1122. 00

Ant enna Gain CGes 51.2

Pi Il 3. 1415927
Ant enna Effi ci ency n 0.61

1. Far Field Distance Cal cul ation
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x Densities

Units
neters
met ers**2
cm
cm*2
MHz
neters
Watts
dBi

n/ a
n/ a

The distance to the beginning of the far field can be deternmined fromthe

foll owi ng equation: (1)

Di stance to the Far Field Region, (Rf)

0.60 * D**2 / | anbda
640. 2 neters

The maxi mum mai n beam power density in the Far Field can be dete

fromthe foll owi ng equation: (2)

On- Axi s Power Density in the Far

2. Near Field Calcul ation

Ges * P/ 4 *
28.716 Watts/
2.872 matts/

Field, (W)

rm ned

I * Ri**2
meters**2
cm*2

Power flux density is considered to be at a nmaxi num val ue t hroughout the
Field region. The regionis c

entire length of the defined Near
within a cylindrical volunme havin

g

the sane dianeter as the

Past the boundary of the Near Field region the power density f

antenna decreases linearly wth

The distance to the end of the Near

foll owi ng equation: (3)

Extent of the Near Field, (Rn)

respect to increasing d

ont ai ned
ant enna.
rom the
i st ance.

Field can be determ ned fromthe

D*2 | (4 * | anbda)
266.8 neters

The maxi mum power density in the Near Field can be deternined fr

fol |l owi ng equation: (4)

Near Field Power Density, (W)

16,0 * n* P/ Il * D**2
67.035 Watts/ neters**2
6. 704 mMatts/cnr*2

om t he

(1)

(2)

(3)

(4)
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3. Transition Region Cal cul ations

The Transition region is located between the Near and Far Field regions.
The power density begins to decrease linearly wth increasing distance
in the Transition region. Wile the power density decreases inversely
with distance in the Transition region, the power density decreases
inversely wth the square of the distance in the Far Field region. The
maxi mum power density in the Transition region wll not exceed that
calculated for the Near Field region. The power density calculated in
Section 1 is the highest power density the antenna can produce in any of
the regions away from the antenna. The power density at a distance Rt
can be determined fromthe follow ng equation: (5)

Transition region Power Density, (Tt) W * Rn/ R (5)

6. 704 mMatts/cmr*2

4. Regi on between Main Reflector and Subreflector

Transm ssions from the feed assenbly are directed toward the subreflector
surface, and are reflected back toward the main reflector. The nost conmon
feed assenblies are wavegui de flanges, horns or subreflectors. The energy
between the subreflector and the reflector surfaces can be cal cul ated by
determining the power density at the subreflector surface. This can be
determ ned fromthe foll owi ng equati on: (6)

Power Density at Feed Fl ange, (W) 4 * P/ As (6)

560. 170 mMatts/cmt*2

5. Min Reflector Region

The power density in the main reflector is deternmined in the sane nanner
as the power density at the subreflector. The area is now the area of
the main reflector aperture and can be determned fromthe follow ng
equation: (7)

Power Density at the Main Reflector Surface,(Wd =4 * P/ Sa (7)
110. 230 Watts/ meters**2
11. 023 nmatts/cnr*2

6. Region between Main Reflector and G ound

Assuming uniformillum nation of the reflector surface, the power density
between the antenna and ground can be deternmined from the follow ng
equat i on: (8)

Power Density between Reflector and G ound, (W) P/ Sa (8)
27.557 WAatts/meters**2
2.756 mMatts/cmr*2
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Table 4. Summary of Expected Radiation levels for Uncontrolled Environnent

Cal cul at ed Maxi num Radi ati on
Power Density Level

Regi on (mMatt s/ cnr*2) Hazard Assessnent
1. Far Field (Rf) = 640.2 neters 2.872 Potential Hazard
2. Near Field (Rn) = 266.8 neters 6. 704 Potenti al Hazard
3. Transition Region
R < Rt < Rf, (Rt) 6. 704 Potential Hazard
4. Between Main Reflector 560. 170 Potenti al Hazard
and Subrefl ector
5. Main Reflector 11. 023 Potential Hazard
6. Between Main Reflector 2.756 Potenti al Hazard

and G ound

Table 5. Summary of Expected Radiation levels for Controlled Environnment

Cal cul at ed Maxi num Radi ati on
Power Density Level

Regi on (mMatt s/ cnr*2) Hazard Assessnent

1. Far Field (Rf) = 640.2 neters 2.872 Satisfies FCC MPE
2. Near Field (Rn) = 266.8 neters 6. 704 Potenti al Hazard
3. Transition Region

R < Rt < Rf, (Rt) 6. 704 Potential Hazard
4. Between Main Reflector 560. 170 Potenti al Hazard

and Subrefl ector
5. Main Reflector 11. 023 Potential Hazard
6. Between Main Reflector 2.756 Satisfies FCC MPE

and Ground

It is the applicant's responsibility to ensure that the public and
operational personnel are not exposed to harnful Ilevels of radiation.
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7. Concl usi ons

Based upon the above analysis, it is concluded that harnful |evels of
radiation may exist in those regions noted for the Uncontrolled (Table 4)
and Controlled (Table 5) Environnents.

This earth station will be placed next to their existing earth station, and
is located on the roof of a 36 foot building. Public access to that roof
is restricted

BT Americas, Inc., wll ensure that the main beam of the antenna wll be
pointed at |east one dianeter away from any buildings, or other obstacles
in those areas that exceed the MPE |levels. Since one dianeter renoved from
the center of the main beam the levels are down at least 20 dB, or by a
factor of 100, public safety will be ensured.

The earth station will marked with the standard radiati on hazard warnings
as well as the area in the vicinity of the earth station, to inform those
in the general popul ation, who nay be working, or otherw se present on the
roof, and in or near, the main beam of the antenna.

Final |l y, occupational exposure will be linmted, and the transmtter will be
turned off during periods of maintenance, so that the MPE standard of 5.0
mv cnf*2 will be conplied with for those regions in close proxinmity to the
main reflector, and subreflector, which could be occupied by operating
per sonnel






