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This raport analyzes the non-ionizing radiation lavels for a 1.9 mater
earth station system. The analyais and calculations performed in this
report are in compliance with the methods desacribed in the FCC Office of
- Bngineering and Technology Bullerin, No. 65 first publighed in 18685 and
reviged in 1997 in Bdition 97-01. The radiatiocn aafety limits uged in
the analysis are in conformance with the FCC R&O 96-326. Bulletin No. €5
and the PCC R&O spucifies that there are twe acga:ace tierz of expogure
limiea that are degendant on the situation in which the exposure takesg
.place and/or the mtatus of the individuals who are subject to tha exposure.
The Maximum Peyxmiasible Exposure (MPE) limits for persons in a General
“Fapulation/Uncontrolled envirenment are shown in Table 1. The General
Population/Uncantxolled MPE is a function of tranamit !requenc¥ and is for
an exposure gerzod of thigty minutas or lesa. The MPE limits tor persons
in an Occupational/controlled environment are ahown in Table 2. The
Ocoupational MPE is a funotion of tranamit frequency and is for an expopure
.period of six minuces or lesg. The purfosc of the analysis deacribed in
. this report is to datermine thae power flux density lavels of the earth
.. @tation in the far-field, naar-field, transition region, betwsen the
“gubreflector or feed and main reflaector surface, at the main reflector
- «aurface, and betwsen the antenna adge and the ground and to compare these
:levels to the specified MPEs.

Table 1. Limits for General Population/Uncontrolled Exposure (MPB)

Fraquency Range (MH2) Fowsar Density (mWacte/omve*2)
30-30C ' 0.2
300-1500 Frequan=¥(MHZl‘(0.8/1200)
1500-100,000 .0

Table 2. Limits for Occupational/Controlled Expoeure (MPE)

30-300 1.0
300-1500 Froduancgtuﬂz)*(6.0/1200)
1500-100,000 .0

/. Table 3 contains the parameters that are used tao calculata the variouas power
bdensiries for the earth stations.
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_Table 3. Formulas and Parameters Used for Deteymining FPowey Flux Denaitics

Parameter Abbkhreviation value Unica
Antenna Diametay D 1.9 metars
Antenna Surface Area Sa II » D*=2/4 metexrgt 2
Peed ¥lange Diameter Df 1.0 cm
Area of Peed Flange Fa II « Dfsv2/4 cm**2
Frequency Frequency 14250 MHZ
Wavelength lambda 300/ frequaency (MH2) maters
Transmit Power P as0.00 Watta
Antanna Gain Gesa ¢6 .5 431

Pi ‘ I 3.1415927 n/a
Antenna Efficiency n 0.56 n/a

1. TFar Piaeld Disrance Calculatien

i
<

The distance to the beginning of the far field can be determinad from the

‘ following equation: (1)

Distance to the Far ¥ield Region, (Rf) =« 0.60 v D*+2 / lambda (1;
= 102.% metevrs

The maximum main baam power depsity in the Far Field can be detormined
- from the follewing equation: (2)

On-Axis Powar Density in the Par Field, (Wf) = Ges * B / 4 » IT & RE*+3 (3)
= 117.531 Watts/meterg*+2 '
« 11753 uWatts/cmew2

2, Near Field Calculation

Pawey f£lux density im considered to be at a maximum value thyoughout the
entize length of the defined Near Pleld region. The region is contained

~ within a cylindrical volume having the aams diameter as the antenna.

Past the boundary of the Naar Meld vagion the power denaity from the

antenna dacreases linearly with respect to increasing diatance.

The distance to the end of the Neaxr Fiaeld can be determined from the
following equation: (3)

Extent of the Neay Field, (Rn) = Da#3 / (4 ¢ lambda) (3}
= &2.9 msters

. The maximum power density in the Near Field can be determined from the
-+ following equarien: (4) '

Near Field Power Density, (Wn) 16,0 * n * P / IT % Dwe2 (4,
274.370 Wates/metergés2

27.437 mWatts/cm¥¥2
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3. ransiclion Region Gale ona

The Transition region is loocated between the Neay and Far Field regiona.
‘a8 arated in Saction 2. above the pawer denaity begins to decrease linearly
‘with increasing disetance in the Transition region. While the power density
decreases inverael¥ with distance in the Tranaition region, the powar
. density dacreases inversely with the square of the distance in the Par
- Field region. The maximum power denslity in the Iransicion region will
not excsed that oalculated for the Near Field region. The power density
asloulated in Section 1. above is the higheet power denaity the antenna
can producae in any of the regionse away from the antemna. The power denaity
at a distance Rt can be datermined fxrom the following equation: (5)

Transition region Power Density, {(Tt) = Wn * Rn / Rt (s
4. Region between Faed Aspsmbly and Aptgnna Reflectoy

« Tranamingiensg fxom the fead asmsembly are directed toward the antenna
veflector surface, and are confined within a conical shape defined by the
tYpe of feed aaaamb&g. The moast common feed asmamblies are waveguide
_flanges, harne or subreflectors. The enerqgy batween the fesd agaambly and

‘reflector surface can be calcoulated bg decerminins the power denpity at

-the feed aggembly surface. This can be determined fyom the following

equation: (6)

Power Density at Feed Flange, (WE) = 4 ¢ P / Fa (6)
= 4p37.771 wWacte/omb+d

S. Main Reflector Ragion

The power density in the main reflactor is determinad in the same mannex

as the power density at the feed asmembly, in 4. above, but the area ie
now the area of rthe reflewtoxr aperturs can be decermined from the following
equation: (7)

4 P / Sa {(7;
493.777 Watts/metersr*2
43,378 mWatta/emw»2

Power Density at the Reflector SHSurxface, (Ws)

Hau

6. Region_between Reflactoy and Ground

“Aspunming uniform illumination of the reflector sgurface, the gowar dangitcy
o batwean t?;)aucannn and ground can ke determined frowm the €following
‘“equation:

P/ Sa (8!
123.444 Watta/meterar»:
mWattg/cmt¥2

Powey Density betwean Reflector and Ground, (Wg)
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Table 4. SBummary of Bxpectad Radiation levels for Uncontrolled Environment

Ragion Calculated Masimum Radiation Hazard Assesament
Powey Density Level (mWatts/em#**2)
}. Fay Field (Rf) = 102.9 metsers 11.753 Potential Hazard
2. Neaxr Field (Rn) = 42.9 matcars 27.437 Potential Hazard
> g:azaiti:nnﬁ?gﬁgg) 27.437 Potential Hazard
4. ggngigegggdkggggggég $837.771 Potential Hazard
5. Main Reflector 43.378 Potential Razard
6. Between Reflectorxr 12.34¢ Potential Hazard

and Ground

" Table S. Summary of Expected Radiation levels for Controlled Environment

':;Region Calculated Maximum Radiation Hazard Assessment
: Power Density Level (mWattg/omve2)

1. Far Field (Rf) = 102,39 meters 13.783 Potential Hazard

2. Near Field (Rn) = ¢2.39 meters 27.437 ‘ Potential Hazard

3. Transition Region

Rn < Rt < Rf, (RC) 27 .437 Potential Hazard
4. Between Faad Assembl 4937.7 Pataential Hazard
: and Ancenna Reflecta¥ ”""‘ll
5., Main Refleotor 49.378 Potential Razaxd
6. Between Reflector 12.344 Potential Hazard
and Ground .

. It ia the applicant’s yesponsibility to ensure that the public and
- . operatiocnal personnel are nat exposad to harmful levels of radiation.
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7. Conclusions

Based on the above analysis it is consluded that the FCC MPE guidelines hava
been exceeded [or mmt)} in the regiona of Table 4. The applicant propases to
comply with the FCC MPE limits by one ar more of the follawing methods.

The antenna will he roof mounted &t a minimum slevation of 2,4 meters above
ground level and since one diameter removed fram tha center of main beam the
levals are down at least 20 dBR, or by a factor of 100, public safety will b=
ensured for the near and far field yegions. The antenna transmitter will be
tuzrned off during maintenance in order te comply with the FOE MPB limit of §
mW/cm2 at the Reflactor Surface.



