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Anal ysi s of Non-lonizing Radiation
for a 4.1 Meter Earth Station System

This report analyzes the non-ionizing radiation levels for a 4.1 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/cnr*2)
30- 300 0.2

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

Table 2. Limts for Occupational/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 cal cul ate the various power
densities for the earth stations.



Table 3. Formul as and Paraneters Used for
Par amret er Abbr evi ati on
Ant enna Di anet er D
Ant enna Surface Area Sa
Feed Fl ange Di aneter Df
Area of Feed Fl ange Fa
Frequency Frequency
Wavel engt h | anbda
Transnit Power P
Ant enna Gain Ges
Pi Il
Ant enna Effi ci ency n

1. Far Field Distance Cal cul ation
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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)

8.384 matts/cnmr*2

4. Region between Feed Assenbly and Antenna Refl ector

Transmi ssions from the feed assenmbly are directed toward the antenna
reflector surface, and are confined within a conical shape defined by the
type of feed assenbly. The nbst common feed assenblies are wavegui de
flanges, horns or subreflectors. The energy between the feed assenbly and
reflector surface can be calculated by deternining the power density at
the feed assenbly surface. This can be determned fromthe follow ng
equati on: (6)

Power Density at Feed Fl ange, (W) 4 * P/ Fa (6)
6980. 289 nmatts/cnt*2

5. Min Reflector Region

The power density in the main reflector is deternmined in the sane manner
as the power density at the feed assenbly. The area is now the area of
the refl ector aperture and can be determined from the foll owi ng
equation: (7)
Power Density at the Reflector Surface, (W) 4 * P/ Sa (7)
151. 486 Watts/meters**2
15. 149 nmatts/cnr*2

6. Region between Reflector and G ound

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

Power Density between Reflector and G ound, (W) P/ Sa (8)
37.871 Watts/meters**2
3. 787 mMatts/cnr*2



Page 4 of 5

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) = 207.6 neters 3.592 Potential Hazard
2. Near Field (Rn) = 86.5 neters 8. 384 Potenti al Hazard
3. Transition Region

R < Rt < Rf, (Rt) 8. 384 Potential Hazard
4. Between Feed Assenbly 6980. 289 Potenti al Hazard

and Antenna Refl ector
5. Main Reflector 15. 149 Potential Hazard
6. Between Refl ector 3.787 Potential 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) = 207.6 neters 3.592 Satisfies FCC MPE
2. Near Field (Rn) = 86.5 neters 8. 384 Potenti al Hazard
3. Transition Region

R < Rt < Rf, (Rt) 8. 384 Potential Hazard
4. Between Feed Assenbly 6980. 289 Potential Hazard

and Antenna Refl ector
5. Main Reflector 15. 149 Potential Hazard
6. Between Refl ector 3.787 Satisfies FCC MPE

and G ound

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



7. Concl usi ons

Based on this analysis it is concluded that the FCC RF Guidelines have been
exceeded in the specific regions of Tables 1 and 2. The applicant proposes to
conply with the Maxi mum Perm ssible Exposure (MPE) limits of 1 nmWcnR for the
Uncontrolled areas and the MPE limts of 5 mWcnR for the Controlled areas by
one or nore of the follow ng nethods:

Means of Compliance Uncontroll ed Areas

The area around this antenna will be roped off. The roped off area wll be
sufficient to prohibit access to the areas that exceed the MPE limits. The
general public will not have access to areas within % dianeter renmoved from the

edge of the antenna.

Since one diameter renoved from the main beam of the antenna or % dianeter
renoved from the edge of the antenna the RF levels are reduced by a factor of
100 or 20 dB. None of the areas exceeding the MPE levels will be accessible by
t he general public.

Radi ati on hazard signs will be posted while this earth station is in operation.

The applicant will ensure that no buildings or other obstacles will be in the
areas that exceed the MPE | evels.

Means of Conpliance Controlled Areas

The earth station’s operational will not have access to the areas that exceed
the MPE levels while the earth station is in operation.

The transmitters will be turned off during antenna maintenance.



