EXHIBIT FOR INTELLIAN MODEL V60G AND V80G
RADIATION HAZARD REPORTS

INCLUDES RADIATION HAZARD REPORTS FOR :

INTELLIAN Model V60G ANTENNA WITH 8 WATT BUC
INTELLIAN Model V60G ANTENNA WITH 16 WATT BUC
INTELLIAN Model V80G ANTENNA WITH 8 WATT BUC

INTELLIAN Model V80G ANTENNA WITH 16 WATT BUC
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Analysis of Non-lonizing Radiation for a 0.6-Meter Earth
Station System

This raport analyzes the non-lonlzing radiation levels for & 0.8-maber earth station system, The analysis and
caloulations performad In this report comply with the methods described In the FCC Office of Engineering
and Technology Bullstin, No. 65 fitst published In 1985 and revised In 1997 in Edition 97-01. The radiation
safely imits used in the analysis are in conformance with the FCC R&O 96-326, Bullstin No. B6 and the
FCC RO specifios that there are two separate Bers of exposure Nmits that are dependant on the situation in
which the exposlre takes place andlor the status of the Individuals who are subject lo the exposure, The
Moximum. Permissible Exposure {(MPE} limits for pereons in & General Populationfncontrolled environment
ana shown [n Table 1, The General Population’Uncontrlled MPE (s & funclion of transmit frequency and is
for an exposure period of thirty minutas or less. The MPE limits for persons In an OccupationaliControlted
environment are shown in Table 2, The Occupational MPE |5 & function of transmit frequency and Is for an
exposure pericd of six minutes or lass. The purpose of the analysis described In this report is to deterine
the power flux density levels of the earth station In the far-field, neardleld, transition region, betwaen the
subreflactor or fead and main reflector surface, at the main reflector surfaces, and between the antenna edge
and the ground and to cornpane these levels ta the specifisd MPEs.

Table 1. Limits for General Population/Uncontrolled Exposure (MPE)
Frequency Range (MHz) Powerﬁensiw imchm?T

80300 0.2 _
~300-1500 o Frequency (MHz)*(0.8/1200)
1500100000 1.0

“Table 2. Limits for Occupational/Contralled Exposure (MPE)
Frequency Range (MHz) _ Power Density (mWiem')

30300 1.0
300-1500 ~ Freguency (MHZ*(4,0/1200)
1500-100,000 o 50 _

Table 3. Formulas and Parameters Used for Datermining Power Flux Densities

Paramuter Symbol Formula ~ Value  Units
Antenna Diarmeter ] Input 06 m
Antenna Surface Area Aty mD°/4 0.28 m*
Subreflector Diameter Digr — loput 6.8 crit
_Area of Subreflacior Ay g ‘D_ﬂ% 36.32 em®
Frequency F  nput 14260 MHz
Wavelsngth n 300/F 0.021053 tm
Transmit Power L nput H.80 W
Antenna Galn (dBi} By »n% 38.3 4Bl
Antenne Galn (factor) G L 6760.9 nfa
Pl - Constant 31418897 wa

Antenna Efficlency ¢ LD 0.84 Wa
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1.  Far Field Distance Calculation
The distance to the beginning of the far field can be delermined from the following equation:

Distance to the Far Field Region Ry = 0.80 D /2 [
= 10.3m

The maximum main beam power density in the far fleld can be detemined from the following
aquation;

On-Axis Power Density In the Far Field Sy =GPl{4n Rff) (2)
= 20,643 Wim
= 2,984 mWfcm?

2.  Near Field Calculation

Power flux density is considerad to be at a maximum value throughout the entire length of the
defined Near Fleld reglon. The region is contained within a cyfindrical volume having fhe same
diamester as the antenna. Past the boundary of the Near Fisld reglon, the power denslty from the
antenna decreases linsardy with respect to Increasing distance,

The distance to the end of the Near Fisld can be determined from the following equation:

Extant of the Near Fieid R = D/ (4 1) (3)
=43m

The maximum powsr density In the Near Flald can be determined from the following eruation:

Near Field Power Density Sy =180nP/ A D% (4
= §8.200 W/m?

= 6.920 mWiom?®

3. Transition Region Calculation

The Transition region is located belween the Near and Far Fleld reglons. The power density
bagins to decrease linsady with Increasing distance in the Transition reglon. While the powsr
density decreases inversely with distance in the Transition region, the power density decreases
inversely with the square of the distance in the Far Fisld region. The maximum power density in
- the Transition region will not exceed Ihat calculated for the Near Fisld region, The powar dﬂnslty
calculabed in Section 1 ls the highest power density the antenna can produce In any of the regions
away from the antenna. The power density at a distance R, can be determined from the following

aquation:

Trangition Region Power Density 8 =SyRuf Ry (5)
, = 6,920 mWiem?
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4.  Region between the Main Reflector and the Subreflector

Transmissions from the fesd assembly are directed toward the subreflector suface, and are
reflected back toward the main reflector. The most common fesd assemblies are waveguide
flanges, horns or subvefleciors. The energy betwesn the subreflector and the reflector surfaces
can be caleutated by determining the power density at the subreflector surface, This can be
determined from the following equation:

Power Density al the Subreflector B = 4000 P/ Ay (B}
= §38.823 mWem®

5.  Main Reflector Region

The power density In the main reflector is determined in the same manner as the power density at
the subreflactor. The area is now the area of the maln reflector aparture and can be determined

from the following equalion:
Power Density at the Main Reflsctor Surface Sevioe =4 P/ Assisee {7

= 82,053 Win?
= §.208 mWiom?

6. Region beiween the Main Reflector and the Ground

Assuming unifonm Hiumination of the raflector surface, the power dangity between the antenna and
the ground can be determined from the following ecuation;
Power Densily betwsen Reflector and Ground Sy =P/ Agyman (8
= 20.513 Wim*
= 2.051 mWiem®
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7.  Summary of Calculations

Table 4. Summary of Expected Racdiation levels for Uncontrofled Environment

Calculated Maximum
Radiatlon Power Density Level

Region {mWiem®}  Hazard Assessment
1. Far Figid (Ry = 10.3 m) S 2.964 Potential Hazard
2. Near Fleld (Rx=4.3 m) Bur §.920 Potential Hazard
3. Transition Region (R < R; < Ryl 8, B.920 Polential Hazard
4, Between Main Reflector and Sy B836.823 Potential Hazard
___Subreflector .

5. Main Reflactor - Supmea 8,205 Potential Hazard
6. Between Maln Refleciorand Ground ™ 8, 2.051 Potential Hazard

Table 8, Summary of Expected Radiation levels for Confrollad Environmsnt

Calculatod Maximum
Radiation Power Density
_Region o Leve! {mWem® Hazard Assessment
1. Far Field (Ry = 10.3 m Sy 2,564 Salisfies FCC MPE
_2. Near Field {Ryy = 4.3 m) Se 8.620 Potential Hazard
3, Transttion Region (Ry < Ry < Ry) Sy 6,020 Potential Hazard

4 Between Main  Reflector and

Subrafiactor

U8, BIB.BIx

Polential Hazard

5, Main Reflector

B 8,205

Polential Hazard

8. Between Main Reflecior and Ground

Satisfles FCC MPE

it Is the applicant's responsibility to ensure that the public and operational personnel are not

exposed to harmiul levels of radiation.
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8. Conclusions

Based upon the above analysis, it is concluded that harmful levels of radiation may exist in those
regions noted for the Uncontrolled (Table 4} and Controlled {Table 5) environments,

The earth station will ba mounted aboard a ship, and it Is recommended that the lower edge of the
antenna should be at least 2 meters above the deck, If this is not the case, additional procedures
will ba instituted to insure the safety of the Public in the vicinity of the antenna.

The applicant will ensure that the main beam of the antenna will be pointed at least one diameter
away from any buildings, or other obstacles in those areas that exceed the MPE levels. Since one
diarmeter removed 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 enaurad.

The earth station will marked with the standard radiaion hazard wamings, as well as the area in
tha vicinity of the earth station, to inform those in the general population, who may be working, or
otherwise present on the roof, deck, and in or near, the main bear of the anlenna,

Finally, occupational exposure will be limited, and the ransmitter will be turmed off during periods

. of maintenance, o that the MPE standard of 5.0 mwoem™2 will be complied with for those reglons
in close proximily to the main reflector, and subreftactor, which could be occupied by operating
parsonnel.

- The applicant agrees.to abide by the conditions specified in Condition 5208 provided below:

Condition 5208 - The Heensee shall rake all necessary meavires fo ensure thot the
anitanna does not create potential expesre of humans o vadiofreguency radlatlon
in exeess of the FUC exposare ity dafined n 47 CRR 1, 1307(b) and 11310
wherevar snolt exposures might oconr, Measvres st be teken o enswre
compliance with linits far both ocenpaitonaliconirolfed exposure and for general
popelationfmconirelled exposurs, as defined in these rade sections, Complicnce
can ba aoconplished in most eases by appropriote restriciions such as fencing.
Regquiraments for restrlctlons can be determined by predictions based on
catealations, modelivg or by fleld measwvements, The FOCs GET Balletin 65
fereatilable on-line af www foo.govoetvikafeny provides informiation on predicing
exposure levels and on methods for ensuring compliaree, Including the use of
warrring and alertivg slgns and protective equipasent for worker,
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Analysis of Non-lonizing Radiation for a 0.6-Meter Earth
Station System

This report analyzes the non-ionlkzing radiation levels for a 0.8-meter earth station system, The analysis and
calculations performed i this report comply with the methods described in the FCC Office of Enginesring
and Technology Bullstin, No. 65 first publishad In 1985 and revised In 1997 in Edition 97-01. The radiation
safety limits used in the analysis are i conformance with the ECC RO 96-326. Bulletin No. 85 and the
FCC R&OQ specifies that there are two separate ters of exposure limils that are dependant on the situation in
which the exposure tekes place andfor the stetus of the Individuals who ara subject to the exposurs, The
Maximurm Permissible Exposure (MPE) limits for psrsons In a General Population/Unconirolled environment
are shown in Table 1. The General Poputation/Unconirollisd MPE Is & function of transmit frequency and Is
for-an exposure period of thirty minutes or less. The MPE limits for persons In an OccupationaliControlled
anvironment are shown in Table 2. The Occupational MPE |5 & Tunction of ransmit frequency and i for an
exposure perlod of six minutes or less. The purpose of the analysis described in this report is to determing
the powar flux density levels of the earth station In the far-field, near-llsld, ransilion reglon, between the
subraflector or fead and main reflector surface, at the main reflactor surface, and belween the anlenna edge
andd the grouind and to compare thase levels to the specified MPEs.

Table 1. Limits for General Population/Uncontrolled Exposure (MPE)
Freguency Range CM'ITI;} , in'rﬁansiw u[mW!c'mzj

300 . 0.2
3001500 Frequency (MHz)*(0.8/1200)
1500-100000 1.0

Table 2, Limits for OccupationaliControlled Exposure {MPE)
Frequency Range {WHz) __Power Density (miicm')

30300 1.0
300-1500 __Frequency (MHz)*(4.0/1200)
1500100000 8.0

Table 3. Formulas and Parameters Used for Datermining Power Flux Densiliss

Parametor Symbol Formula  Valug Units
Antenna Diameter [a] — Input 0.6 m
Antenna Surface Area [ - nD*l4 0.28 m*
Subreflactor Diamster Dy __Input B.8 __om
Area of Subrefsctor Aar 7 Dy 04 36.32 cm®
Frequency F input 14260 MHz
Wavelangth A 300/F 0.021063 m
Transmit Power P Input 11,59 W
Antenna Gain (dB) G, Input 38.3 dBi
Antenna Gain (facton) G _ QU 6760.8 na
Pi o Constant 3.1415827 ma
Antenna Efficlency 1 G in’DY) 0.84 n'a
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1.  Far Field Distance Calculation
The distance to the beginning of the far fleld can be determined from the following aquation:

Distance to the Far Fleld Region Ry =060D% 1), (1)
=103 m

The maximum main beam powsr densily in the far fisld can be datermined from the following
_aguation: , -

On-Axis Power Density In the Far Fleld Sy =GP/ (4= Ry’ @)
= 50,235 Wim’
= 5.924 mWem?

2.  Near Field Cailculation

Power fllix density is considered 1o ba at a maximum value throughout the entire length of the
defined Neat Field reglon. The region is contained within a cylindrical volume having the same
diameber as the anterina. Past the boundary of the Near Fiald region, the power density frorm the
antenna decreases linsarly with respect to Increasing distancs.

- The distance to the end of the Near Flald can be determined from the fallowing equation;

Extent of the Near Field R = D104 ) (3)
=43m

The maximum power density in the Near Fleld can be dutermined from the following equation:

= 138,281 Wim?®

Near Field Powar Density : S =180 P/ (n D% {4
| = 13.828 miWiom?®

3. Transition Region Calculation

The Transition region is located betwaen the Near and Far Field raglons. The powsr density
beging to dacrease linearly with increasing distance in the Transilion region. While the power
density decreases inverssly with distance In the Transitlon region, the power density decreases
inveraely with the square of the distance in the Far Fleld region. The maximum power density in
- the Transition. region will not exceed that calculated for the Near Field reglon. 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 &t & distance R; can be determinad from the following

ecuation;

Transition Region Power Density \ 8 =8yRe/R. (5}
= 13,828 mW/icm?
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4. Region between the Main Reflector and the Subreflector

Transmissions from the feed assembly are directsd toward the subreflector surface, and are
refiscted back toward the main reflector. The most common feed assemblies are wavaguide
flanges, homs or subreflectors. The energy between the subreflactor and the reflector surfaces
can be caloulated by determining the power density at the subrefiscior surface, This can be

determined from the following eguation:

Power Dansity at the Subreflector i =4000 P f Ay (6)
= 1276.544 mWieny*

5. Main Reflector Region

The power density in the main reflector is determined In the same manner as the power density at
the subreflsclor. The aren is now the area of the main reflector aperture and can be determined

from the following equation:

Powar Densily at the Main Reflector Surface Barars = 4 P f Agytaco {7)
= 163.065 Wim®

= 16,996 mWiem?®

6. Region between the Main Reflector and the Ground

Assuming uniform illumination of the reflector surface, the power dansily betwesn me antenna and
the ground can be determined from the following equation:

Power Density betwesn Reflector and Ground Sy = P Y Bowrucs &)
= 40,091 Wim*
= 4,099 miNfom®
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7.  Summary of Calculations

Table 4. Summary of Expected Radiation levels for Uncontrolled Environment

Caleulated Maximum
Radiation Power Density Level

Region ____(mWiem®)_ Hazard Assessment
1. FarFleld (Ry=103m) & 5,024 Potanlial Hazard
2. Near Field (Ru=43m) - 13.828 Potential Hazard
3. Transltion Region (Ry < Ry <Ry} _ . 13.828 Potential Hazard
4. Beiween Maln Reflector and S, 1276.544 Polential Hazard
Subreflector ) o
5. Main Reflector Swtae 16,3895 Potentlal Hazard
6, Betweon Main Reflector and Ground S 4089 Fotential Hazard

Table 5. Summary of Expactad Radiation levels for Controlled Environmant

Calcuiated Maximum
Radiation Power Dansity
Reagion Lovel (mWicm®) Hazard Assessment
1. Far Field (Ry = 10.3 m) B 5924 Potentlal Hazard
2, Near Field (Ry =4.3m) Sy 13B28 Potential Hazard
3. Transilion Reglon (Rey < Ry < Ry S 13828 Potential Hazard
4, Between Main Reflector and S 1276.544 Potential Hazard
Subreflector o

_5, Main Raflector - Sumes 16396 Potential Hazard
8. Between Main Reflector and Ground 8y 4000 Salisfies FGC MPE

It is the applicant's responsibllity to ensure that the public and operational personnel are not
gxposed to hammful levels of radiation,
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8. Conclusions

Based upon the above analysls, it s concluded that harmful levels of radiation may exist in those
regions noled for the Unconbrolled {Table 4) and Conlrollad {Takle 5) snvironments,

The sarth statlon will be mounted aboard a ship, and It is recommended that the lower sdge of the
antenna should be at lsast 2 meters above the deck. [f this is not the case, additional procedures
will be instituted to insure the safety of the Public in the vicinily of the antenna.

The applicant will ensure that the main beam of the antenna will be pointed at lsast one diameter
away from any buildings, or other obstacles in those argas that excead the MPE levsls. Since one
dismeter removed from the center of the main beam the levels are down af least 20 dB, or by &
fachor of 100, public safety will be ensuresd.

The earth station will marked with the standard radiation hazard warmnings, as well as the area in
the vicinity of the earth station, to inform those In the general population, who may be working, or
olhenvise present on the roof, deck, and in or nsar, the main beam of the antenna.

Finally, ocoupational exposure will be limited, and the transmitter will be urned: off during periods
of maintenance, 50 that the MPE standard of 5.0 mwicm**2 will be complisd with for those regions
in close proximity: to the main reflector, and subreflector, which could be sccupled by operating

parsonnel.
The applicant agrees to abide by the conditions spacifiad in Condition 5208 provided balow:

Comdition 5208 - The licensee shall toke oll necessary measwres fo ensuee it the
antenma does wot create patential exposure of umans fo radiofiequency radiation
i excess gf the FOC exposuve inits defined in 47 CER 1 I3070) and 11310
wherever such exposures might oceir. Measvres must be taken Yo snsure
complianee wirh Iimits for both ocenpationalicontrolled exposre and for general
population/wconirolled exposure, as dufined i these rule sections, Complionce
ean be accomplished in most cases by appropricte resivictions such as fencing.
Regquirements for vestvictions can be determined by predictions based on
calenlettons, modeling or by field waasurements. The FCC's ORT Bullatin 65
favailabie on-five of www oo, goweertfvqfely) provides information on prediciing
expostire levels ard on piethods for ensuring comypliance, Tnclwling the wse of
warning and alenting signs and protective equipment for worksy.



Intellian V8O & with Pwartf puc

Radiation Hazard Report Page 1 of 5

Analysis of Non-lonizing Radiation for a 0.86-Meter Earth
Statlon System

This report analyzes the nan-ionizing radlation levels for a 0.86-meter earth station systern. The analysis
and calculations performed in this report comply with the methods described in the FOC Office of
Engineering and Technology Bulletin, No. 85 first pubdished: in 1985 and revised in 1997 in Edition 97-01.
The radiation safety limits used in the analysls are in conformante with the FCC R8O 66-326. Bulletin No,
66 and the FCC R&O specifies that there are two separals ters of exposure limits that are dependant on the
slituation In which the exposure takes place andfor the sistus of the individuals who are subject to the
exposure. The Maximum Permissible Exposire (MPE) Hmits for perscns n a  General
Populalion/Uncontrolled envirenment are shown in Takils 1. The General Population/Uncontrolled MPE 15 @
function of fransmit frequency and is for an exposure period of thirty minutes or lass. The MPE limits for
parsons In an OcoupationalControlled environment are shown in Table 2. The Occupational MPE is a
function of transmit frequency and is for an exposupe period of six minutes or less. The purpose of the
analysls desoribad In this report is to determine the power fiux denslty levels of the sarth station in the far-
figld, neardiald, transition region, betwaen the subreflector or feed and maln reflector surface, at the main
eeflactor surface, and betwesn the antenna edge and the grourdd and to compars these levels to the
spacified MPEs.

Tabla 1. Limits for General Population/Uncontrolled Exposure (MPE)
Frequency Rangs (MHz) _ Powar Density (mwWichy')

30-300 0.2
J00-1800 Frequency (MHz)*(0.8/1200)
1500-100,000 , 1.0
Table 2. Limits for OecupationalfControlled Exposure (MPE)
Frequency Range (MHz} _Power Donsity (mWicm)
30-300 , — 10
300-1500 __Frequency (MHz)*(4.0/1200)
1500-100,000 - 5.0 -

Table 3. Formulas and Parameters Used for Datermining Power Flux Densities

Parameter Symbol Formula ~ Value Units
Antenna Diameter D ~loput 0.86 m
Antenna Surface Area [y - nD*f4 0.68 m°
Subreflector Diameter Dy Input 5.0 &m
_Area of Subreflector Aar _nDy4 19.63 om®
Frequency F o nput 14250 Mz
_Wavelenglh oo 300/F 0.021053 m
Transmit Power P input 5.80 W
Antenna Galn (dBi) s Inpu -30.8 dBi
_Antenna Galn (factor) G g 9549.9 nla
Pi T Constant 3.1415627 na

Antenna Efficlency 0 Dy 0.58 na
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1. Far Field Distance Calculation
The distance o the beginning of the far field can be determined from the following equation:

Distance to the Far Field Region Ry =0.80D°F 3 (1}
=21.1m

The maximum maln beam powsr density In the far fisld can be determined from the followlng
aquation;
On-Axis Power Density In the Far Field Sy =GP/ {4n E‘t;,fﬂj {2)
= 9 921 Wim?
= 0,992 mWem?

2.  Near Field Calculation

Power flux density Is considered to be at a maximum valus throughout the entire length of the
defined Near Fleld region. The region is contained within & cylindrical volume having the same
diamster s the antenna. Past the boundary of the Near Field region, the power density from the
antenna decreases linsarly with raspect to Increasing distance.

The distance to the end of the Near Field can be determinad from the following equation:

Extent of the Near Flai Ror = D/ (4 2) {3
=88m

The maximum pewer density in the Near Field can be determined from the following equation:

Near Field Power Denslty Sy =16.0 1 P/ (n D% )
= 23,158 Wim*
= 2.316 mWiom®

3.  Transition Region Calculation

The Transilion region s located bastween the Near and Far Fleld regions. The power dansity
begins to decrease linearly with increasing distance in the Transition region. While the power
dansily decreases Inversely with distance in the Transition reglon, the power density decreases
inversely with the square of the distance In the Far Fleld raglon. The maximum power density in
the Transition region will not exceed that calculated for the Near Fiald region. The power density
calculated in Seclion 1 is the highest power density the anlenna can produce in any of the reglons
away from the antenna. The power density al a distance R, can be determined from the following

equation:

Transition Reglon Powar Density B =8y Ryl R {5)
, = 2,316 mWiem?®
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4. Reglon between the Main Reflector and the Subreflector

Transmissions from the feed assembly are directed toward the subreflector surface, and are
reflacted back toward the main refieclor. The most common fesd assemblies are wavegulde
flanges, horns or subreflectors. The energy between the subreflactor and the reflector surfaces
can be gaiculated by detenmining the power density at the subreflector surface. This can be
determined from the following eguation:

Power Denslty at the Subreflactor By = 4000 P/ Ay (6)
= 181,566 mWicm?

5 Main Reflector Reglon

The power densily in the main reflector is determined in the same manner as the power densily at
the subreflector. The area s now the ares of the maln reflector apsriure and can be determinad
from the following equation:
Power Density at the Main Reflactor Surface Suurincs = 4 P Aguirace . {7)
= 39,939 W/m*
= 3.904 mWiom?®

6, Region betwesen the Main Reflector and the Ground

Assuming uniform illumination of the reflector surface, the power densily betweaen the antenna and
the ground can be determined from the following equation:

Power Density between Reflector and Ground IR T 8
- = B.986 Wim®
= (.99 m\Wom?®
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7. Summary of Calculations

Table 4. Summary of Expecled Radiation levels for Uncontrolled Environment

Caleulated Maximum
Radiation Power Dansity Leval

Region o {mWiem?®) Hazard Assessment
1. Far Figld (Ry > 21.1 m) Sy 0.562 __Batisfies FCC MPE
2. Near Fiald (Ry =8.8 m) Sy 2316 Potential Hazard
3. Transition Region (Ry < Ri< Ry S 2,318 Potential Hazard
4, Belween Main Reflactor and 8« 1181566 Potential Hazard

Subrefiector e e
5. Maln Reflector B S 3.9064 Potential Hazard
6. Betwean Main Reflector and Ground s 0.958 Satisfies FCC MPE

Table 5. Summary of Expected Radiation levels for Controlled Environment

Calculated Maximum
Radiation Power Uanafty
_Ragion Love! (mWicm®} Hazard Assessment
) Far Fleld {Ry = 21.1 m‘,l _ Sy 0.992 Satlsfles FCC MPE
2 Near Field {Ryy = 8.8 mj . Bu 2.316 Satisfles FCC MPE
“3. Transition Reglon (R < R, < Ry B 231§ Satisfles FCC MPE
4. Bebwsen Main Refleclor and Se 1181666 Potentlal Hazard
Subreflector N
5. Main Refiector _ Satia. 3.994 _  Satishes FCC MPE
8. Belwgen Main Reflector and Ground Sy 0.898 Salishies FCC MPE

It is the applicant's responsibility to ensure that the public and operational personnst are not
exposed to hamful levels of radiation.
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8. Conclusions

Based upon the above analysis, it is concluded that harmful levels of radiation may exist in those
regions noted for the Uncontrolled (Table 4) environment.

The earth station will be mounted aboard a ship, and It Is recommended that the lower adge of the
antentia should be at least 2 meters above the deck. If this Is not the case, addiional procedures
will be instifuted to insure the salety of the Public in the vicinity of the anfenna.

The applicant will ansure that the main beam of the antenna will be pointed at least one diameter
away from any bulldings, or other obstacles In those areas that excesd the MPE levels. Since one
diameter removed from the center of the main beam the levels are down at lsast 20 dB, or by a
factor of 100, public safsty will be ensured.

The sarth station will marked with the standard radiation hazard warnings, as well as the area in
the vicinity of the earth station, to inform those in the general population, who may be working, or
otherwise present on the roof, deck, and in or near, the main baam of the antenna.

“Finally, occupational exposure will be limited, and the transmitter will be turned off during periods
of maintenance, so that (he MPE standard of 5.0 mw/ent**2 will be complied with for those regions
In close proximity to the main reflector, and subreflector, which could be ococupied by operaling
personnish,

The applicant agrees to abide by the conditions specified In Condilion 5208 provided balow:

Conelition S208 - The Beensee shall take all mecessary weasures Yo ensire that the

- gitfenna does nor creade potentiad exposave of humans fo radiofreguency rodiation
in exvass of the FOC exposure Nmits defined e 47 CER 1 1307¢8) and 1,1310
wherever sweh exposives might ocour, Measuray must be token fo ensure
compliance with liwmits for both ocouparional/controlled exposure and for general
populationnncontrolled exposire, as defined in these rule seerions. Conpliance
con be accomplished in wiost cases by approprioie vesivictions such as fanchig,
Reguiraments for restricrions can be defermined by predictions bused an
calewdations, modeling or by fleld measuvements. The FOC's OET Bulletin 63
{arvaitable on-line ot www oo govioerbfiafeny) provides infarmaiion an predicting
expastre fevels and on merhods for ensuring compliance, welnding the use of
warning and aleviing stgns and provective equipment for worker.,
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Analysis of Non-lonizing Radiation for a 0.86-Meter Earth
Station System

This report anelyzes the non-lonlzing radiation levels for a 0.88-meter sarth station systern, The analysis
and calculations performed In. this report comply with the methods desoribed in the FCC Office of
Enginesring and Technology Bullstin, Mo, 85 first published Tn 1985 and revised in 1867 in Editlon 87-01,
The radiation safety Imits used in the analysls are in conformansce with the FCC R8O 86-326. Bulletin No.
85 and the FCC RO specifies that there are two separate tiers of exposure fimits that ane dependant on the
situation in which the exposure takes place andfor the stalus of the individuals who are subject to the
exposure. .The Maximum Permissible Exposure (MPE) limlts for persons In & OGeneral
Population/Uncontrolled environment are shown in Tabde 1, The General PopulationfUncontroliad MPE s &
function of Iransmit frequency and I8 for an exposure period of thily minutes or less. The MPE limits for
persons in an OccupationalControlled environment are shown In Table 2. The Occupational MPE is a
fumclicn: of transmit frequency and is for an exposure period of six minutes or less. The purpose of the
analysis described in this report is to determine the power flux dansily levals of (he earth station in the far-
fiakl, near-field, transition region, between the subrefiactor or feed and main refiecior surface, at the main
reflactor surface, and between the antenna edge and the ground and to compare these levels to the
speciied MPEs,

Tabla 1. Limits for Ganeral Population/Uncontrolled Exposure (MPE) -
Frequency Range (MHz) _ Powor Density [mWich)

_30-300 0.2
3001500 Frequency (MHzY*(0.8/1200)
1500100000 1.0

Teable 2. Limits for Occupational/Conirolled Exposure (MPE)
_Power Density (mvicnv]

Frequency Renge (MHz)

30-300 1.0 _
001500 Frequency (MHz1*(4.0/1200)
1500-100,000 . 5.0

Table 3. Formulas and Parameters Used for Determining Power Flux Densities

Paramater - Symivol Formula ~ Value Units
Antenna Diameter D . Input 0.86 m
Antenna Surface Area Awmes  wD'4 0.58 m°
Subreflsctor Diameter Dy Input ‘ 50 s
_Area of Subreflector Pa _ nDy4 10.83 cm*
Fraquency F Input 14250 MHz
Wavelsnglh A 300 /F 0.021053 m
Transmlt Power P Input ’ 11.59 W
Artenna Galn (dBi) G Input 38.8 daBi
Antenna Gain {factor) G qpoww 6540.9 a

Bi ';'[ Constant 3.1415927 ne
Antenna Efficlency i A 0.56 _Nfa
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1.  Far Field Distance Calculation
The distance to the beginning of the far field can be determined from the following equation:

Distance to the Far Fleld Reglon Ry = 0.60 D213, (1)
=211m

The maximum main beam power deénsity in the far field can be determined from the followlng
equation:
On-Axis Power Dengsity In the Far Fleld Sy =GP/ {4nRyH (2
= 19,824 Wimn*
= 1.982 m\Wiem®

2. Near Fleld Calculation

Power flux density I8 considered to be at a maximum value throughout the entire length of the
defined Near Field region. The reglon s contained within a cylindrical volume having the same
diameter as the antenna, Past the boundary of the Mear Field region, the power density from the
antenna decreases linearly with respect to increasing distancs.

The distance fo the and of the Near Fleld can be determined from the following equation;

Extent of the Noar Field R = D/ (4 ) (3)
=88m

The maximum power density in the Near Fleld van ba determined from the following equation;
Near Field Power Denslty Swr = 1801 P/ (n D {#
= 468,278 Wim®
= 4,528 mWiem?

3.  Transition Region Calculation

The Transifion region is located between the Near and Far Field reglons. The power densily
begins to decrease linearly with increasing distance In the Transition region. Whils the power
density decreases Invarsely with distance in the Transition region, the power densily decreases
invarsely with the square of the distance in the Far Fleld reglon. The maximum power density In
the. Transition. region will not excead that calculated for the Near Field regfon. The power density
celculated 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 R, can be determined from the following

equation:

Transition Region Power Density S =8y Ru/Ry {5)
= 4828 mWiem?
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4. Region between the Main Reflector and the Subreflector

Transmissions from the feed assembly are directed toward the subreflector surface, and are
refiected back toward the main reflactor. The most commen feed assemblies are waveguide
flunges, honns or subreflectors, The enargy between the subreflector and the reflector surfaces
can be calculated by determining the power density at the subreflecior surfage. This can be

detenmined from the following aguation:

Power Dansily at the Subreflector S = 4000 P 1 Ay (6}
: = 2381.006 mW/om?

§. Main Reflector Region

The power densily in the main reflector is determined in the same mannar as the power densily at
the subreflector. The area ls now the area of the main reflector aperiure and can be determined

from the following equation:

Power Density at the Main Reflector Surface Soutacs =4 P 1 Agines (7}
= 70.810 Wim®

= 7,981 mWicm?

6.  Region between the Main Reflector and the Ground

Agsuming uniform llumination of the reflector surfuce, the power density belwesn the antenna and
the ground can be determined from tha fellowing eguation:

Power Density between Reflector and Ground By =P Ayiscs (8)
= 19,052 Wim®
= 1,095 mWiom®
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7.  Summary of Calculations

Table 4. Summary of Expecbed Radiation levels for Unicontrolled Environment

" Calculatod Maximum

Radlation Powaer Density Level
Ragion {mWiem?®) Hazard Assessment
1. Far Fleld (Ry = 21.1 m) ) Sy  1.982 Potentlal Hazard
2. Near Field (R = 8.8 1)) o S 4.628 Potential Hazard
3. Transition Reglon (Ry < Ry < R.f} o S 4,828 Potential Hazard
4, Between Main Reflector and Se 2361085 Potential Hezard
_ Subreflector » .
5 Main Reflector Sprtnes T BBl Potentlal Hazard
_6_Betwsen Main Reflector and Ground Sy 1.955 ; Potential Hazard

Table 5.-Summary of Expected Radiation levels for Controlled Enwironment

Calculated Maximum
Radiation Power Dansity
__Ragion , ~ Level mWilem®) _Hazard Assessment
1. Far Fi&lm ¥iki m} By 1682 Satisfles FCC | MPE
2. Near Fiald ;Rrg =88m) Snr_ 4828  Satisiies FGC MPE
3. Transition Region (R < Ry < Ryl 5 4628 Satisfiss FCC MPE
4. Betwsen Main Reflector and Sy  2361.085 Potential Hazard
Subreflector — , e
5. Main Reflector o S s, 7. BB Potential Hazard
6. Balwesn Main Reflector and Ground 8y 1.485 Satlsfies FCC MPE

it is the applicant's responsibility to ensure that the public and operational personne! are not
exposed to hanmiful levels of radiation.
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8. Conclusions

Based upon the above analysfs, it is concluded that harmful levels of radiation may exist in those
reglong noted for the Uncontrolled {Table 4) and Controlled (Table 8) environments.

The sarth station will be mounted aboard a ship, and it is recommended thal the lower edge of the
antenna should be at least 2 meters above the deck. If this is not the case, additional procedures
will be instituted 1o instire the safety of the Public In the vicinity of the antenna.

The applicant will ensure that the main beam of the antenna will be pointed at least one diameter
away fram any bulldings, or olher obstacles in those areas that excesd the MPE levels, Sinca one
diameter removed from the center of the maln baam the levels are down at least 20 dB, of by a
factor of 100, public safsty will be ensured. ' '

The earth station will marked with the standard radiation hazard warnings, as well as the area in
the vicinity of the earth station, to Inform those In the general population, who may be working, or
otherwise present on the roof, deck, and in or near, the main beam of the anténna.

Finatly, cccupational exposure will be limited, and the transmilter will be turned off during perieds
of maintenance, so that the MPE standard of 5.0 mw/em™*2 will be complied with for those regions
in close proximity to the main reflector, and subreflector, which could be ccoupled by operating
parsonnel,

Tha applicant agrees to ablde by the conditions specifiad In Condition 5208 provided below:

Conditlon 5208 - The leensee sholl take off necessary measures to ensive that the
antenna does not create potertial exposire of nanans o radiofirequency vadintion
i evcass of the FOC exposurve Hmits defined in fF CFR 113070 and 11310
wherever such exposures might ccctr. Meastres nrust be taken fo ensure
complianee with limits for both occupaiionalicontrolled exposure and for general
population/imcantrolled exposure, as defined in these rile sections. Cormpliance
can be accomplivhed I wost cases by appropriate restrictions such as fereing.
Reguireihents for restrictions can be determined by prediciions based o
colewlations, modeling ov by fleld meavuroments, The FOC's QET Bulletin 65
{avatlable on-line at www fee.govoertfiafiny) provides lformarlon on predicting
expastre levels and on methods for ensuring compliance, Ineluding the use of
warning ond alevifig signs and protective equipment for worker,



