EXHIBIT NO. 1

RADIATION HAZARD ANALYSIS
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RADIATION HAZARD ANALYSIS

2.4 Merex Off Set Feed Enrth Station Antenna

In compliance with FCC Rules §1.1307 this study predicts radiation
levels around the proposed earth station. This report is developed
in compliance with OST Bulletin No. 63 "Evaluating Compliance with
FCC-Specified Guidelines for Human Exposure to Radicfrequency
Radiation” October 1985. This specifies a meximum level oFf non-
ienizing radiation to which employees may be exposed as a power
density of 5-milliwatts~per4square centimeter (5 mW/cm?) averaged
cvexr anyls—minute period, as derived from Standard C95.1 of the
American National Standards Institute (ANSI). Fellewing aze
calculations which providé the radiation levels of the proposed

earth station antenna syatem,

Far-Field Region
Free~-space power density is maximun on-axis and may be calculated

from equation (1).

PFDyy = -__.GE,.._
4 R {1}
where PFD¢q = the power flux density on-axis in-
: the far field, ' _
G = the On-axis gain of the antenna
‘which for a 2.44 meter antenna at
- 14.250 GHz will be 50.1 dBi,
P, = the maximum transmitted power which
will be 75 watts (18.8 dBW),
and "R = the distance to the far field region

and is found from equation (2).
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R =_0,6D3 O (2)
: A
Where D = antenna diameter = 2,44 meters,

= wavelength at 14.250 GHz = 21.0X107?

and
: meters

From equation (2) it is found that the distance to the far fleld is
170 metexrs.

And, PFD; is found from eguation (1) as follows:

PFD,, = 2,12 mW/cw?

N -Field Regi

The geometrical limits of the radiated power in the near field

approximate a cylindrical volume with a diameter equal te that of

the antenna. In the near field, the power density is neither

uniform nor does its value vary uniformly with distance from the

antenna. For the purpcse of considering radiation haza;d,'
therefore, it is assumed that the con-axis flux density is at its

maximum value throughout the length of this region. The length of

this region, i.e., the distance from the antenna to the end of the
near field, is given by the fcllowing:

Lnl’ = —2—2
, : 4 (3;
where L, = length to end of the near fileld,
Substituting,
e = 12,4413 = 71 meters
4 ¥ 0.021

the maximuwm power flux density in the near field PFD,, is given by:

PEDpe = —216Pen (4)

np#
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where n - Antenna Efficliency

where P, is the maximum power’tzansmittai by the antenna (75

Watts). From equation (4), we see that
PFD.¢ ' = 16*,77*7%
ednky
= 4.95 mW/cm?

{rion Region Calenlat

The transition region is located between the near and far field
regions. BAs stated sbove, the power density begins to decrease
with distance in the transition region. While the power density
decreases inversely with distance in the transition region, the
power density decreases inversely with the square of the distance
in the far field region. . The maximum power density in the
rransition region will not exceed that calcuvlated for the near
- field region. The power density in the near field region, as shown

above, will not exceed 4.95 mW/cm?.

Reginn RBetween Feed Flange and Reflector

Transmissions from the feed horn are directed toward the reflector
surface, and are confined within a conical shape defined by the
feed. The energy between the feed and reflector surface can be
calculated by determining the ppweiudénsiﬁy at the feed flange.
This can be accomplished as follows: '

Power Density at Feed Flange, (Wf) = 2(P)

Fa
Where Fa ‘ = Area of Feed Window
=  *Dl
4
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7 cm
Fa - 38.5 m?

Dt

WE 3,898 nmW/cm?

Main Reflector Region

The power density in the main reflector region is determined in the
same mannex as the power density at the feed flange, above, but the
area 18 now the ares of the reflector aperture:

Power Density at Reflector Surface, (Ws) = 2{P)
' ‘ ' Sa
Where Sa = Surface Ares of Reflector = 4.68 o
Ws = 3.21 nW/cm?

Region between Reflector and Ground

Assuming uniferm illumination of the reflector surface, the power

density between the antenna and ground can be calculated as

follows:

Power Density’betwéén Reziectcx and Ground, (Wg) = _p
- ‘ sa

Wg = 1.60 nW/cx?
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summary of kxpected Radiation levals

" talculated Maximum

Regicn Radialipn Level (mw/cm®) Hazard Assesspent

1. Far Fleld, (Rf) = 170 m 2.12 SATISFIES ANSI
2. Wear Fleld, (Rn) = 71 mn 4,85 BATISFIES ANSI
3. Transitlon Regien, ({(Rt) , 4.85 SATISFIES ANS1

Rn <RL < Rf

4. Between Reflectoar 3,868 POTENTIAL HAZARD
and feed ‘ '
5, Refleclur Surface o 3.21 SATISFIES ANSI
6. Between Antenna ) 1.60 SATISFIES ANSI

and Cround
Conclusions .

pased on the above analysisg it is cencluded thet haxmful levels of
radiation will not exisl in regions normally occupied by the public
or the earth station’s opcrating personnsl. The Transmitter will
be turned off during antenna maintsnance so that the ANSI Standerd
of 5 mW/em® will be cemplied wllh for those regions with clese
proximitj te the reflsctor that excced acceptable lavels.
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