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SUICIARY

In 1983, National Exchange, Inc. ("NEX"), filed a series of
applications requesting authority to construct and operate a new,
technologically-advanced spot beam satellite system called
"SpotNet". The proposed system, as initially described, was
comprised of four in-orbit 12/14-GHz satellites and two in-orbit
4/6-GHz satellites, situated at only two orbital slots (two Ku-
Band and one C-Band at each), and one ground-spare in each band.
See FCC File Nos. 1824/1825-DSS-P/LA-83, 1828-DSS-P-83. This
proposal was later modified to encompass only two Ku-Band and one
C-Band in-orbit satellites.

Despite the significant technological and economic advantages
offered by the SpotNet system, the Commission denied NEX's
applications, based on what the Commission found to be NEX's lack
of financial qualifications. $ee Pational Exchange. Inc., FCC 85-
417, released August 29, 1985, riangljgiAlin denied, 1 FCC Rcd
682 (1986); see also Licensing Space Stations in the Domestic 
Fixed-Satellite Service, 58 R.R.2d 1267 (1985), reconsideration
denied, 1 FCC Rcd 682 (1986). Subsequently, a majority interest
in NEX was acquired by Burlington Northern, Inc. ("BNI"), and BNI
represented to the Commission that it would provide the necessary
financial support for NEX's proposed satellite system (there was
no question of BNI's financial capacity to do so). This effort to
satisfy the Commission's concerns regarding NEX's financial
qualifications was rejected on the ground that it came too late in



S the process. See National Exchange, Inc., supra, 1 FCC Rcd at 689

n.34.

Now, premised in part on the Commission's suggestion that

those applicants who were found to be financially unqualified in

the 1983 processing round should redouble their efforts and apply

again during the next round, see Licensing Space Stations in the 

Domestic Fixed-Satellite Service, 58 R.R.2d 1267, 1271 & n.17

(1985), NEX has, with the continued backing of BNI, reassessed the

changing marketplace conditions, refined its SpotNet proposal

accordingly and, in response to the Commission's public Notice,

Report No. DS-635, released June 10, 1987 ("Notice"), herewith

submits a new SpotNet application, requesting authority for two

in-orbit hybrid satellites and one hybrid ground-spare. Use of

4/6-GHz and 12/14-GHz hybrid satellites, with spot beam

configuration in the Ku-band, will create a superior system in

terms of service to the public and efficient spectrum utilization.

Not only will the user be able to enjoy a substantially wider

variety of telecommunications services, but in addition, those

services can be provided in whichever band is the most efficient

for that service.

Because of the need for frequency coordination with users of

terrestrial microwave, most 4/6-GHz services employ relatively few

uplink locations. The 4/6-GHz segment is useful primarily for

high-traffic-density, point-to-point services and for nationwide

video distribution services. Where large antennas can be

installed and justified economically, 4/6-GHz continental coverage
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beams can provide efficient spectrum use for point-to-point

services. In most point-to-point applications, however, there is

not enough traffic to justify a large earth station, and using

continental coverage beams to carry services from one office to

another with small antennas can, in many instances, be exceedingly

wasteful of spectrum.

The SpotNet hybrid system, at orbital locations which can

accommodate both 4/6-GHz and 12/14-GHz facilities, will be used as

an integrated system. Users can employ 4/6-GHz, 12/14-GHz and/or

4/6-GHz-12/14-GHz combination earth stations, all aimed only at

one satellite, in order to access whichever frequency band is

appropriate for the required service. The 4/6-GHz capacity will

be used primarily for point-to-multipoint broadband distribution

services, such as analog video distribution, and for high-density

point-to-point trunking (particularly into areas of high rain-

fall). The 12/14-GHz capacity will be used primarily for low-

density, point-to-point voice, text, facsimile and telecon-

ferencing services. A portion of the C-Band capacity will in part

provide backup for Ku-Band services during periods of high

rainfall. Such backup can be used to cover all Ku-Band spot beams

efficiently, because of the C-Band's nationwide coverage and the

low probability of high rain attenuation in many geographic

locations simultaneously.

NEX presently is assessing user demand for cross-strapped

4/6-GHz and 12/14-GHz service (e.a., for remote video backhaul

uplinking in Ku-band, with C-band distribution). At the
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completion of this process, it is likely that the satellite design

will be modified to include such cross-strapped capability.

The instant application is organized in the format estab-

lished by Filing of Applications for New Space Stations in the 

Domestic FilKed-Satellite Service, 93 F.c.C.2d 1260 (1983) ("1983 

Processing Order"). Part I provides a system overview, including

materials relating to NEX's legal, financial and technical

qualifications. Part II presents the application for SpotNet 1,

which is proposed to be located at 101'W.L. Part III presents the

application for SpotNet 2, which is proposed to be located at 93°

W.L. Part IV presents the application for SpotNet 3, the system's

ground-spare. Technical and engineering analyses contained in the

application, including the spacecraft technical studies, spot beam

coverage predictions and interference analyses relevant to the

requirement of Ligensipg of Space Stations in the Domestic Fixed-

Satellite Service, 54 R.R.2d 577 (1983) ('2* Order"), have

performed by NEX's technical consultants: Rubin, Bednarek

Associates, Washington, D.C.; David Wright of DataWrights,

Solana Beach, California; M/A-COM Linkabit, Inc., San Diego,

California; the Spacecraft Engineering Division of Telesat Canada,

Ottawa, Canada; and Dale N. Hatfield Associates, Boulder,

Colorado. Philip A. Rubin of Rubin, Bednarek & Associates oversaw

the final compilation of the technical material.

been



I. THE SPOTNET SATELLITE SYSTEM.

A. Applicant Name and Address.

National Exchange, Inc.
1505 Planning Research Drive
McLean, Virginia 22102
(703) 883-8833

B. Correspondence.

Correspondence relating to this application should be sent to

the following person at the address in Paragraph 1 above (unless

otherwise indicated):

George S. Kush
Executive Vice President

with a copy to:

Henry Goldberg, Esq.
Jeffrey H. Olson, Esq.
Goldberg & Spector
1229 Nineteenth Street, N.W.
Washington, D.C. 20036
(202) 429-4900

C. General Description of Overall System
Facilities. Operations. and Services. 

1. System Facilities and Operations.

In this Application, National Exchange, Inc. (RNEX"), is

applying for authority to construct and operate a satellite system

employing levels of technical sophistication well beyond anything

presently in operation. Known as "SpotNet,° the NEX system

represents a significant advance in satellite communications
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system design and use, thereby providing great benefits to

customers of satellite services and the public at large.

The key features that are unique to the SpotNet system are

(1) the use of multiple Ku-Band coverage patterns that are adapted

to the traffic load of the United States; (2) a frequency domain

method of switching traffic between those patterns which requires

no active control at the satellite; (3) figure-of-merit and EIRP-

per-Hertz ratings that permit access to the network with small

customer-premise transmit/receive earth stations, which, unlike

present hub-and-spoke VSAT networks, will allow full

interconnectivity among such small earth stations; and (4)

multiple reuse of orbital frequencies such that up to 4,000 MHz of

usable bandwidth is available for the Ku-Band service at each

orbital location (instead of the 1,000 MHz available with

conventional satellite design). These features make the SpotNet

system capable of far more extensive and effective use of orbital

and frequency resources than any other present or proposed

satellite system, domestic or international.

The SpotNet satellite configuration described herein is based

on studies of traffic types and densities across the U.S., and

reflects a design that meets those traffic needs. However, the

final payload configuration may vary, based on detailed design

studies performed by the satellite manufacturer in order to

achieve tho best balance of traffic flexibility, cost, complexity,

and performances, particularly at Ku-Band.
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The SpotNet space segment will consist of two in-orbit

satellites, each operating in the 12/14 GHz frequency range and In

the 4/6 GHz frequency range. NEX requests that the SpotNet

satellites be assigned to operate from two orbital positions, one

at 101° W.L. and one at 93 W.L., both having the capacity to

provide full CONUS coverage plus service to Puerto Rico, the

Virgin Islands, Hawaii and major portions of southern Alaska. The

satellites will have encrypted telemetry, tracking and command

("TT&C") circuits, and all signalling channels will be encrypted

as well. Domestic ELVs will be the prime candidates for launching

the SpotNet satellites; they will also be compatible with the

Ariane and the Long March vehicles. NEX plans to launch its first

satellite during 1993 or early 1994.

a. Yu-Band.

Each SpotNet satellite will support eighteen distinct

coverage patterns for the Ku-Band service. These patterns range

in size from very small near-circular spots covering eastern and

western urban areas to one-fifth CONUS coverage of areas with

lower population density. These patterns are the outcome of

analyses conducted by NEX as to how best to provide spot beam

service to the United States and reflect an excellent correlation

between the traffic base and the capacity of the satellite. The

satellite antenna gains for these patterns range from 7 dB to 21

dB higher than for single pattern coverage of CONUS and, thus,

permit the satellite's Ku-Band downlink power to be used very
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effectively, making practical the use of small aperture earth

stations with moderately sized final amplifiers. Moreover, the

smaller coverage patterns permit frequency reuse, in a manner

analogous to that used for cellular telephone systems.

High reliability, low cost and low maintenance will be

essential features of the Ku-Band portion of the SpotNet system.

In some situations, customer locations will have multiple

antennas, which -- depending on which satellite(s) the antennas

are pointed toward and which frequency band(s) they are operating

in -- will allow simultaneous operation with satellites in both

orbital positions (enhancing routing diversity), add reliability

during rainstorms, and/or avoid sun-outage and eclipse

interruptions. In addition, the 4/6-GHz capability will

substantially increase the routing diversity and rain/sun-outage

and eclipse protection that will be available for the overall

SpotNet system. The system thus offers flexibility of routing and

redundancy that is unusually innovative and responsive to customer

needs.

b. C-Bancl.

The SpotNet C-Band subsystem will utilize conventional CONUS-

wide beams, with spot beams for southern Alaska, Hawaii, Puerto

Rico and the Virgin Islands. Each transponder will use a 9-watt

solid state power amplifier and 36-MHz bandwidth, and one or more

transponders will feed each of the beams. The transponders will

be linearly cross-polarized, 12 vertical and 12 horizontal, for
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1,000 MHz effective C-band bandwidth for each satellite at each

orbital location.

c. TT&C and NCC.

The ground segment of the SpotNet satellite system will

consist of two TT&C earth stations for tracking, monitoring,

range-finding and command functions. Each TT&C station will

include two 5.5-meter diameter antennas, operating in the 12/14-

GHz frequency band. The TT&C station to be located on the East

Coast will be designated the primary center, and will be co-

located with one of two fully redundant Network Control Centers

(NNCCs"). The NCCs will handle the functions associated with the

allocation, assignment, and adjustment of SpotNet system capacity

and characteristics. The TT&C station to be located on the West

Coast, designated the secondary center, will be co-located with

the second NCC, and will provide a redundant backup for all TT&C

functions. All command channels will be encrypted to avoid

unauthorized access and possible harm to the satellites.

2. Proposed Services.

As the American economy's demand for more sophisticated and

efficient information technologies continues to grow, the

existence of communications systems capable of supporting this

demand will be of vital import. During the next decade, the

expected use of wideband information services threatens to outpace

the capacity and capability of the existing telecommunications

network. Across-the-board increases in capacity -- both
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terrestrial, particularly including costly optical fiber, and

space-based -- will be required to meet the growing demand that is

being driven by the rapid growth of business and institutional use

of mainframe computers, minicomputers, personal computers, digital

terminals, local area networks (LANs), digital PBX systems. As a

whole generation of satellites are retired from service during the

early to mid-1990s, renewal of this resource, particularly by

satellites with expanded capabilities, is vital to the public

interest.

NEX's satellite system will respond to this need. It will

allow NEX to offer new services to virtually every business

location in the country, at rates that are highly competitive with

current rates offered on much more limited systems by carriers of

intracompany information transmissions. The use of the system is

expected to grow in tandem with the rapidly growing demand for

wideband city-to-city communications, originating and terminating

at customer-premises earth stations.

NEX anticipates that its Ku-Band system will serve primarily

business users in the information industries, where users will be

attracted by the substantial cost-savings and inherent flexibility

associated with the SpotNet high-capacity spot beam design. The

SpotNet Ku-Band capability also can provide economical service to

small telephone companies in rural and remote areas, thus helping

to ensure that residences and businesses in hard-to-serve areas

will have access to the same low-cost, high-performance services
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available in more populous regions. No other satellite system

provides the Ku-Band EIRP, antenna gain, or flexibility of the

SpotNet system.

earth stations,

cost than other

The spot beam design allows much less costly

thus allowing customers a lower overall circuit

domestic satellite systems.

In addition to supplementing the Ku-Band capability for

point-to-multipoint message distribution, the C-Band capability

described herein will fill the need, anticipated for the 1993-94

period and beyond, for continuation of the current C-Band

broadcast

broadcast

practical

video distribution functions. Two of the major

networks, CBS and ABC, currently depend, for all

purposes, entirely on C-Band satellite

distribute network programming; these facilities

approximately 350 C-Band earth

satellite transmission systems

only until the 1994 time-frame

station antennas.

capacity to

employ

The existing

are expected to remain operative

at the latest, thus requiring that

new C-Band capacity be available to insure uninterrupted service.

Moreover,

companies

currently

similarly

existence

other major users of C-Band satellite capacity --

such as Hughes Television Network ("HTNN), which

provides video backhaul service for sports events -- are

situated. They, too, are dependent on the continued

of considerable C-Band satellite capacity in order to

provide services to their customers.
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The exact nature of the traffic being carried will depend

on customer requirements, which will, in turn, determine the

design of user earth terminals. For C-Band, stations may vary

from 10-meters or smaller for analog video and FDM/FM telephony to

4.5-meter stations or smaller for TV, radio receive-only and

narrowband SCPC telephony. For Ku-Band, 2.0-meter or smaller

stations for 64 Kbps and 1.544 Mbps will be the norm.

D. General Technical Information

The SpotNet system will consist of two in-orbit hybrid

satellites, with one proposed to operate at 101 W.L. and the

other at 93' W.L. Overall coverage from these two orbital

locations is shown in Figure 1. This application deals only with

the space segment of the SpotNet system. Separate applications

for the ground segment, including TT&C stations and customer-

premise earth stations, will be filed in the future.
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1. Radio Frequency Plan.

a. Ku-Band.

The eighteen SpotNet patterns are divided into two sets of
nine each. One set, referred to as "beams" herein, has verticalpolarization; the other set, "spots", is horizontally polarized.In the SpotNet architecture, the dense urban traffic is served bythe higher gain spots while regional coverage is obtained by thelower gain beams. Based on traffic studies (and subject to changebased on more detailed satellite design studies), the beams would
be allocated a 167 MHz bandwidth, and the spots 250 MHz. The
saturation boresight EIRP for the beams is 61 dBW, except for
three beams west of the Mississippi, which are 60 dBW. The
boresight EIRP is 63 dBW for each of the nine spots, reflecting
the proportionately larger bandwidth available in a spot. The
final amplifiers for the satellite downlinks are rated from 10 to
120 watts per pattern, which reflects the variation in antenna
gain across the patterns.

The traditional concept of a 'transponder' is inappropriateto the SpotNet Ku-Band payload, because of the separate handling
of uplink and downlink processes by the SpotNet system. Based on
the total reusable frequency, SpotNet's capacity would correspond
to the equivalent of 90 transponders (prorated at the usual 12 per500 MHz in current practice). Drawing a similar analogy, the
proportional saturated EIRP for SpotNet is equivalent to 55 dBW
per transponder on a conventional satellite with 36 MHz



transponders. Since all SpotNet downlinks are multi-carrier, the

final amplifiers are always operated in a "backed-off" mode, such

that the actual EIRP will not exceed the equivalent of 52 dBW in a

conventional transponder; these figures are 1 dB less for the

three beams west of the Mississippi.

By spatial isolation, the SpotNet Ku-Band payload design

reuses the lower-half spectrum five times and the upper-half four

times, and each of the third-band beam frequencies is reused three

times. Altogether, the SpotNet design would provide a reuse ratio

of 7.5 (accounting for both polarization and spatial separation)

for a total workable bandwidth of 3,750 MHz. Depending on the

final design chosen, this total workable bandwidth could vary from

2,000 to 4,000 MHz.

A functional block diagram of the SpotNet Ku-Band payload is

shown at Figure 2. The overall use of the Ku-Band spectrum by

space, polarity, and frequency is exhibited at Figure 3. The two

in-orbit satellites and the ground spare will be identical in

design and construction except for slight variations in the

antenna patterns and for assignment of the frequency bands to

spatial regions.
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b. C-Band.

The SpotNet satellites will also operate in the 4/6-GHz bands
(3,700-to-4,200-MHz space-to-earth and 5,925-to-6,425-MHz earth-
to-space). A functional block diagram of the C-Band subsystem is
shown in Figure 4. The frequency and polarizations of the 24
C-Band transponders is given in Figure 5. The frequency plan
illustrated is similar to others currently in use or proposed, in
that overlapping channels are cross-polarized to minimize
interference between adjacent transponders. The frequency
difference between adjacent co-polarized transponders will be
40 MHz, and between adjacent orthogonally-polarized transponders,
20 MHz. Each transponder will have a usable bandwidth of 36 MHz.

Emission designators for the various signals will depend on
the bandwidth used and the type of signal or traffic being
carried. In the case of the TT&C system, telemetry data will be
angle-modulated and will use a bandwidth of 100 KHz.

For purposes of systems and interference analyses, it has
been assumed that the C-Band transponders may carry any of the
major modulation types identified in the FCC's report FCC/OST
R83-2, May 1983, including FDM/FM, Video/FM (FM/TV), wideband
digital and narrowband SCPC.
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In the FDM/FM mode, transponders can carry one or more

carriers, depending on the nature and volume of traffic. In the

TV/FM mode, each transponder may be carrying a single video

channel and associated audio channel(s) occupying the entire

transponder. In this mode, energy dispersal of 2 MHz will be

employed to minimize interference to terrestrial microwave

transmissions and to co-channel transponders, particularly those

carrying single-channel-per-carrier (SCPC) traffic.

In the wideband digital mode, a transponder will be capable

of handling many types of traffic from single digitized 56-1Kbps

channels (SCPC/PSK) to a 960-channel supergroup of voice channels.

This mode would also carry teleconferenced video channels,

typically four carriers to a transponder, each having a data rate

of 6.4 Mbps and occupying a 4-MHz channel.

The traffic capacity of the transponder in SCPC operation is

significantly increased by taking advantage of the increased

linearity of the solid-state final amplifiers utilized in this

satellite, as compared with traditional traveling wave tubes.

The horizontal and vertical polarization patterns of the

satellite antenna gain contours are provided in Figures 6 through

9 for the two requested orbital locations of 101' W.L. and

93' W.L.
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RECEIVE

HORIZONTAL GAIN CONTOURS (101° WEST)

HORIZONTAL GAIN CONTOURS (1010 WEST)

Figure 6 Horizontal Gain Countours (101' W.L.)
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/TaGAIN-28.9dB
flu. 2

RECEIVE

HORIZONTAL GAIN CONTOURS (930 WEST)

HORIZONTAL GAIN CONTOURS (934) WEST)

Figure 7 Horizontal Gain Countours (93' W.L.)
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VERTICAL GAIN CONTOURS (101° WEST)

VERTICAL GAIN CONTOURS (101° WEST)

Figure 8 Vertical Gain Countours (101° W.L.)
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G/T•GAIN-28.9 /K

SFO-61.6-GAIN.BW/M2

RECEIVE

VERTICAL GAIN CONTOURS (930 WEST)

VERTICAL GAIN CONTOURS (93° WEST)

Figure 9 Vertical Gain Countours (936 W.L.)
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2. Calculations of Power Flux Density
Levels Within Each Coverage Area
and Energy Dispersal Needed for
Compliance with Section 25.208. 

The power flux density limits specified in Section 25.208 of

the Commission's rules do not apply to the 11.7 - 12.2-GHz band.

The following relates to the 3.7 - 4.2-GHz band.

Using the satellite antenna contours described in Figures 6

through 9 and power input to the satellite antenna for the TV/FM

mode, and assuming a spreading loss of 162.5 dB from the satellite

to the antenna boresight, the power flux density will be -127.1

dBW per square meter at the edge of the coverage, and -124.1 dBW

at the boresight. Assuming that the worst energy concentration

results from an unmodulated TV/FM carrier with artificial energy

dispersal of 2 MHz, the maximum power flux density per square

meter in any 4-KHz band will be -154.1 dBW per square meter at the

edge of coverage, and -151.1 dBW at the antenna boresight. These

values are derived from the horizontal transmit antenna pattern,

which has a maximum boresight gain of 30 dB. The more critical

values are at the edge of coverage, where, particularly in the

northern and northeastern areas, the satellite elevation angle

from a terrestrial microwave station will be on the order of 5°.

The value of -154.1 dBW m2/4KHz in this case is still 2 dB below

the limit given in the ITU radio regulations and in the FCC

implementation thereof. In summary, it is NEX's intention to

maintain PFD at or below -152 dBW/m2/4KHz, especially where the
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station elevation angle would be less than 5 to the satellite

from a fixed terrestrial station.

Coverage of Puerto Rico, the Virgin Islands, Hawaii, and

portions of Alaska involves power flux densities several dB below

those given for the continental United States (nominally, -159

dBW/m2/4K1z for Alaska, -162 dBW/m2/4KHz for Hawaii, and -161

dBW/m2/4KHz for Puerto Rico/Virgin Islands). In those areas,

SpotNet users will utilize earth terminals with correspondingly

better G/Ts to maintain optimal levels of service.

3. Number of Satellites.

The space segment of the SpotNet satellite system will

consist of three hybrid satellites and two launch vehicles. Two

of the satellites will be placed in orbit, while the third will

serve as a ground spare to be launched in the event of failure or

degradation of one of the operational satellites.

4. Estimated Number and Geographic
DistriblJtion of Earth Stations. 

The vast majority of the SpotNet Ku-Band earth stations will

be located on the premises of NEX's customers, and distributed at

sites throughout the United States. The exact number will be a

factor of market demand.

NEX estimates the capacity of the Ku-Band segment of the

payload as 50,000 full duplex calls among a network of as many as

12,000 medium-scale two-way terminals, with a concurrently

operative sub-network of some 100,000 small data terminals, also

transmit/receive.
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NEX plans to construct a number of 4/6-GHz two-way earth

stations for customer use, which will be the subject of a

subsequent application. Numerous additional satellite ground

facilities will be located on customer premises, the exact number
to be a factor of market demand. A number of the earth stations
will be equipped for both 4/6-GHz and 12/14-GHz operation.

The majority of SpotNet C-Band receive-only earth stations
will be located on customer premises, the exact number to be

determined by market demand.

5. Physical Characteristics
or the Space Stations. 

NEX proposes to launch two SpotNet satellites with capa-
bilities that are essentially identical. A third satellite will
be held as a ground spare. The communications payload of each

satellite will consist of eighteen transmitters and receivers

operating in the 12/14 GHz system and 24 transponders in the 4/6
GHz system. NEX plans to use an existing satellite bus, such as a
Hughes spin-stabilized HS-393 or an RCA three-axis stabilized RCA-
S-5000, with the final choice of satellite type, satellite

manufacturer and launch system to be made during the procurement

process.

The SpotNet satellites will be designed to maintain the

inclination of the orbit to + 0.05 degrees or less, and the

longitude position within + 0.05 degrees. The antenna-pointing

accuracy for all satellites will be maintained within + 0.05

degrees.
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The electrical power subsystem will be designed so that at

the end of the spacecraft life, sufficient power will be available

to operate all active transponder channels and the housekeeping

loads. Sufficient battery capacity will be provided to deliver

power for all housekeeping functions, and approximately half-power

for the transponders during the eclipse periods at the end of the

satellite's useful life.

The primary source of power will be solar cells with energy-

storage batteries for eclipse operation. No single failure in the

electrical energy system will cause spacecraft failure. The

following Table 1 provides further details.
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Table 1 
Operational Satellit_e_Characteristics 

Parameter Type or Value

Launch vehicle Domestic ELV, Ariane or
Long March

Launch date See Schedule
Satellite mission life/ 10 years

design life
North-south stationkeeping 0.05'
accuracy

East-west stationkeeping 0.05'
accuracy

Eclipse capability 100%
Stabilization Spin or 3-axis stabilized
RF output power Ku-Band: 3 @ 10 watts

4 @ 15 watts
1 @ 20 watts
2 @ 30 watts
1 @ 50 watts
4 @ 75 watts
3 @ 120 watts

C-Band: 24 @ 9 watts

Communications channelization Ku-Band: 9 "Spots" @ 250 MHz
9 "Beams" @ 167 MHz

C-Band: 24 transponders @ 36 MHz

Communications EIRP Ku-Band: 9
6
3

"Spots" @ 63 dBW/250 MHz
"Beams' @ 61 dBW/167 MHz
"Beams" @ 60 dBW/167 MHz

C-Band: CONUS, 34 dBW
Alaska, 30 dBW
Hawaii, 27 dBW
Puerto Rico, 28 dBW

Communications Receive G/T Ku-Band: 3 western "Beams" at
+5 dB/K; other patterns
from +8 to +19 dB/K

C-Band: CONUS at -5.9 dB/K
Alaska at -8.4 dB/'K
Hawaii at -10.4 dB/'K
Puerto Rico at -10.0dB/*K

Communications Receive SFD C-Band: -89.9 to -96.9 dBW/m2
Ku-Band: No direct equivalent

parameter; uplink power
is controlled to a level
of -110 dBW/m2 (or less)
per 1.5 MHz channel.
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12/14-GHz communications
frequencies:

Transmit 11.700 to 12.200 GHz
Receive 14.000 to 14.500 GHz

4/6-GHz communications
frequencies:

Transmit 3.700 to 4.200 GHz
Receive 5.925 to 6.425 GHz

TT&C EIRP
TT&C Receive

flux density
TT&C frequencies:

Telemetry
Command

Communications polarization:

TT&C polarization
Telemetry
Command

To be determined (TBD)
TBD
TBD

TBD
TBD
Ku-Band: 9 "Spot" patterns hori-

zontal on uplink and
downlink; 9 "Beams'
patterns vertical on
uplink and downlink

C-Band: 12 transponders with
vertical uplink and
horizontal downlink,
12 transponders with
horizontal uplink and
vertical downlink

TBD
TBD
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a. Weight and Dimensions
of Spacecraft. 

The weight and dimensions of the spacecraft will be provided

to the Commission after selection of a spacecraft vendor.

b. Estimated Operational Life-
time of Space Stations. 

Each SpotNet satellite will be designed for an on-orbit

minimum mission life of 10 years. These goals will be achieved by

careful evaluation of the effects of the space environment on the

solar array, the effects of charge and discharge cycling on the

satellite batteries, and wear-out characteristics of the primary

and spare SSPAs and TWTAs. Materials and processes will be

selected so that aging or wearing effects will not adversely

affect spacecraft performance over the estimated life. A complete

failure mode and effects analysis will be required of the

spacecraft manufacturer, and both active and passive redundancy

will be employed to assure that the objectives are met. Further

assurance of obtaining the useful life and reliability goals will

be achieved by relying upon space-proven hardware.

The propulsion subsystem will be sized for and loaded with

sufficient propellant to maintain operational attitude and

station-keeping control for at least 10 years. Additional

propellant will also be incorporated to provide correction of the

initial orbit, initial attitude acquisition, satellite spin or

despin as required, and for limited orbital repositioning.
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Sufficient propellant will also be reserved for removing the

spacecraft from orbit after its mission is complete.

6. Systems Reliability, Redundancy
and Link Availability. 

A single SpotNet satellite system link consists of the earth

station transmitting chain, including the encoder and modulator,

the uplink path, the satellite itself, the downlink path and

receiving earth station, and the associated control equipment.

The overall availability of each link is enhanced by: (1) the two-

satellite, two-orbit-location system; (2) the multiple-spot-beam

coverage; (3) designing the system to permit very small earth

stations; (4) designing earth stations that can access any uplink

channel; (5) incorporating both active and passive redundancy into

the SpotNet satellite; and (6) a conservative approach to the

specification of communications link performance. The overall

availability of each link, in addition, is enhanced by

simultaneous operation of the SpotNet C-Band and Ku-Band

subsystems.

Since outages can also result from failure of the power and

attitude control subsystems of the satellite, active redundancy

and standby redundancy will respectively, be employed in these

critical subsystems. Two orbital positions are necessary to

permit continued system use during eclipse and solar outage.

Eclipse and solar noise outage periods will be computed by NEX,

and customers with access to only one orbital position will be

notified well in advance of the anticipated outage times. Because



• NEX does not anticipate significant usage during eclipse periods,

on-board battery capacity will be provided to power all required

spacecraft functions, but for only reduced transponder power

levels. Customers who require uninterrupted service during

eclipse and solar noise outage periods can obtain such protection

through the installation of dual antenna systems looking at both

satellites.

Protection from outages due to heavy rainfall can be achieved

by application of space-frequency diversity principles in any

area. Such diversity is made economically possible by the small

earth stations employed, as well as by the superior efficiency

with which the SpotNet satellite system employs the geostationary

orbit.

The SpotNet satellites will be designed for an operational

and mission life of 10 years, a factor determined primarily by the

amount of station-keeping propellant that is carried and the

accuracy of orbit injection. The reliability of the Ku-Band

electronics power amplifiers is such that a high probability of

continuous acceptable performance of all eighteen Ku-Band patterns

is assured over the lifespan of the SpotNet satellite. Use of

SSPA technology with redundant final amplifiers is a key component

of the SpotNet Ku-Sand reliability strategy, as is the wide use of

common filtering components in the Ku-Band switching facility.

Similarly, the C-Band transponder configuration provides a high

degree of reliability by means of a 30-for-24 TWTA redundancy.
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Life and reliability of the other components and subsystems will

be maximized by using space-proven hardware.

The ground segment TT&C equipment will also employ standard

designs of proven reliability, with proven fail-safe capabilities

and equipment redundancy to ensure a high level of availability.

The use of two widely separated TT&C stations, as described

earlier, will further add to system reliability and orbit

determination.

7. Vehicle and Arrangements for
procuring Launch Services. 

The SpotNet satellites will be compatible with a launch by a

domestic ELV, Ariane, or the Long March. Each launch vehicle

alternative has distinct advantages and disadvantages, and the

final selection will depend upon reliability, scheduling

availability, cost, and spacecraft configuration trade-offs.

Launch support arrangements have not been completed, since

they depend in part upon the launch vehicle chosen, exact

scheduling, and other factors. During the launch phase, TT&C

facilities may be leased throughout the United States and other

parts of the world. After positioning into the geostationary

orbit, the TT&C functions will be accomplished from appropriate

facilities.
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8. Arrangements for Tracking,
Telemetry and Control. 

The ground segment of the SpotNet system will include a

primary TT&C/NCC facility to be located on the East Coast, and a

secondary or backup facility to be located on the West Coast.

Each TT&C station will include two 5.5-meter-diameter antennas,

operating at 12/14 GHz. These facilities will be staffed around

the clock, and will have the responsibility for assuring proper

operation of the satellites using the tracking, monitoring,

rangefinding and command functions associated with the TT&C

system. They will also have the responsibilities associated with

the allocation, assignment, and adjustment of SpotNet communica-

tions capacity and characteristics. These ground segment

facilities will employ standard, proven, reliable designs, with

proven fail-safe capabilities and equipment redundancy to ensure a

high level of availability.

E. Communication System Characteristics
and Description. 

1. Types of Services to be Provided,
Estimated Demand for Such Services,
and Areas and Entities to be Served.

NEX proposes to provide two basic services -- described

herein as a "medium" and a "small" network -- via its Ku-Band

satellite system. Other special services also could be provided.

In the medium network, each station will be able to achieve

full mesh interconnectivity, with all medium network terminals

served by a single satellite, using frequency agility and multi-
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carrier TDMA/FDMA access methods. The TDMA burst rate is

presently planned to be approximately 1,200 kilosymbols/second and

is based on a traffic quantum of 32 Kbps per entry (or slot) with

50 slots per TDMA frame. Each medium station has the capability

to have 24 slots active concurrently, representing a full T-1

loading of independently targeted calls; larger stations could

also be accommodated. TDMA channels are located on nominal 1.5

MHz centers with a total of 324 such channels being formed from

the 500 MHz bandwidth available at Ku-Band. With the 7.5

frequency reuse, this yields a total of 2,430 such TDMA channels

with over 100,000 slots.

These slots provide a general omnibus digital connection for

the transport of speech, electronic mail, video conferencing,

computer-aided design/manufacturing, and other forms of

information transfer for which full network switchability is

essential.

In the small network, large sets of very small aperture

stations are organized in a star configuration with a central hub.

The small sub-networks use TDM out-routes and sub-channel TDMA in-

routes as are typically found in VSAT architectures. These sub-

channels are derived by dividing a medium network channel into

five parts with an occupied bandwidth of 300 KHz per sub-channel.

The transmission rate in the small network is 240 kilosymbols/

second. NEX has optimized the SpotNet small network for
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applications such as point-of-sale terminals where the traffic is

bursty and the average data rate is low.

The SpotNet C-Band system will be capable of providing the

following services: broadcast video and audio, teleconferencing,

FDM/FM multichannel telephony, SCPC audio and text, and SCPC

telephony. In the provision of such services, all 24 C-Band

transponders will be available.

2. Transmission Characteristics,
Modulation Parameters, and
Performance Objectives, 

a. Ku-Band.

Typical use of the SpotNet Ku-Band system will be activities

in the small or medium network described supra. NEX has concluded

since the filing of its 1983 application that a "large" (e.g., 45

Mbps) network is not a feasible part of the Ku-Band SpotNet

offering, and service of this type is, therefore, no longer

proposed for the Ku-Band payload.) Performance objectives for

these services are shown in Table 2; key transmission parameters

are summarized in Table 3.

Table 2 

-_ -

NetworX Objective 

"Small" BER no worse than 10
-6 

for 99.5% of time
"Medium" BER no worse than 10

-6 
for 99.5% of time
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Table 3 

TyDical Ku-Band Earth Station Parameters

Medium Network Small Network

Bandwidths of
channel centers

Access methods

Frequency accessibility

Network topology

Transmission speed

Modulation form

Convolutional code rate
and constraint length

Decoding method

Net thruput/channel

Frame efficiency

Antenna

HPA rating

LNA rating

Features

1500 KHz

TDMA/FDMA

Agile to all
channels in
up & downlinks

Mesh

1200 Ksym/sec

QPSK

3/4
45

Sequential

1536 Kbps

0.667 bits/dim.

1.8 meter

2.0 watts
(4.0 watts
in western beams)

250*K

Uplink power
control

300 KHz

TDM/FDMA (out)
TDMA/FDMA (in)

Fixed

Star

240 Ksym/sec

BPSK

1/2
36

Sequential

96 Kbps

0.400 bits/dim.

1.2 meter

0.5 watts

300*K
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b. C-Band.

For broadcast video, each C-Band transponder will be capable

of handling a single video channel and associated audio channels.

A number of additional audio or digital subcarriers can also be

carried in such a configuration. The total number of subcarriers

depends on the power assigned to each carrier. Techniques to

further expand the useful transmission capabilities of each

transponder for multichannel and high-definition video are being

explored using coding schemes and advanced digital modulation

techniques.

HEX presently plans to carry four video teleconferencing

channels per transponder. A full complement of 960 FDM/FM

multiplex telephony channels will be carried on the transponders

designated for that purpose. Because of the increased linearity

of the solid-state final amplifiers in this design, HEX

anticipates that more than 60 SCPC program audio channels (plus

additional text channels) can be carried per transponder. In the

case of SCPC telephony, approximately 1,600 SCPC telephony

channels can be accommodated in a single transponder. HEX will be

able to carry approximately 720 56-Kbps digital channels per

transponder.

Overall C-Band link performance objectives are given in

Table 4.
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Table 4 

Overall C-Band Communications Performance Objectives

Video 

Broadcast Quality Video

TVRO Video

Video Teleconference

55 dB p-p signal-to-weighted-
rms-noise ratio

50 dB p-p signal-to-weighted-
rms-noise ratio

Telephony

10-6 BER

FDM/Fm Telephony 50 dB weighted test-tone-to-
noise ratio

SCPC/FM Telephony 35 dB test-tone-to-weighted-
rms-noise ratio
(uncompanded)

In the case of telephony, the calculations are governed

primarily by the noise objective for an individual telephone

channel, pursuant to CCIR Recommendation 353-2. The standard

objective of 10,000 pWop is divided as follows:

Ground station equipment   1,000 pWop

Ground station interference. 500 pWop

Satellite interference   1,000 pWop

Satellite thermal  7,500 pWop

For a single carrier having 960 telephone channels, the weighted

test-tone-to-noise per channel is 7,328 pWop. The additional

noise due to two adjacent overlapping cross-polarized channels is

less than 10 pWop. The total intrasystem noise is therefore below

the value of 7,500 pWop given above.
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For full-bandwidth C-Band video transmission, NEX plans to

employ a 10-meter uplink terminal and either 10-meter or 4.5-meter

receive terminals. The link power budgets for both of those cases

are shown in Table 5.

Table 5 

Communications Link Budget - Video

78.0
- 200.1
- 0.3
- 4.0

- 228.6
102.2
26.6

dBW
dB
dB
dB/K
dB/K Hz
dB-Hz
dB

Uplink, 6,175 MHz
Transmitter EIRP
Path loss
Other losses
Satellite G/T (for hor. pal.)
Boltzman's constant
C/N per hz.

C/Nuplink

Downlink, 4,000 MHz for 10-meter receive antenna
Satellite EIRP at CONUS beam edge 34.0 dBW
Path loss - 196.5 dB
Other losses - 0.3 dB
Receive station antenna gain 50.7 dB
Receive carrier power - 112.1 dBW
Boltzman's constant - 228.6 dB/K-Hz
LNA temperature (125 K) 21.0 dbK
Received noise power - 207.6 dBW/Hz
C/N per hz 95.5 db-Hz
C/N downlink 19.9 dB
C/Ntotal

Downlink, 4,000 MHz for 4.5-meter receive antenna

19.0 dB

Satellite EIRP at CONUS beam edge 34.0 dBW
Path loss - 196.5 dB
Other losses - 0.6 dB
Receive station antenna gain 44.0 dB
Receive carrier power - 119.9 dBW
Boltzman's constant - 228.6 dB/K-Hz
LNA temperature (125' K) 21.0 dBK
Received noise power - 207.6 dBW/Hz
C/N per hz. 88.5 db-Hz
C/N downlink 12.9 dB
C/Ntotal 12.6 dB
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For teleconferencing, NEX plans to transmit four

teleconference video channels in each transponder assigned to that

service, each employing time-division-multiplex techniques. Bit

rates will be 6.4 Mbps per channel, and the bit energy-to-noise

ratio of 13 dB will ensure a BER (bit-error-rate) of less than

10-6 for coherent QPSK.

contained in Table 6.

Summary information on this link is

Table 6

Communications Link Budget - Teleconferencing

Uplink at 6,175 MHz
Transmitter EIRP
Path loss
Other losses
Satellite G/T (for hor. pol.)
Bit rate, B (6.4 MBS)
C/N up per channel

Downlink at 4,000 MHz for 10-meter antenna
Satellite EIRP
SSPA backoff
Number of video channels
Path loss
Other losses
Earth station antenna gain
Received carrier power
Received noise power
Bit rate, B
Noise power for bit rate B
C/Ndownlink

C/Nup link

C/Nintermod

C/Ntotal

65.0 dBW
- 200.0 dBW
- 0.3 dB
- 4.0 db/K
68.1 db-Hz
21.2 dB

34.0 dBW
- 2.3 dB
- 6.0 dB

- 196.0 dB
- 0.2 dB
50.7 dB

- 119.5 dBW
- 207.6 dBW/Hz

68.1 db-Hz
- 139.1 dBW

19.6 dB

21.2 dB

16.0 dB

13.4 dB
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For SCPC telephony, each of the SCPC carriers will be voice-

activated and will frequency-modulate their carriers. The voice

baseband will be pre-emphasized and companded. Major link

parameters for this mode are given in Table 7.
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Table 7 

Communications Link Budqet - SCPC Telephony

Uplink for 10 meter antenna (6,170 MHz)
Transmitter EIRP
Number of carriers - 1600
Voice activation
Input backoff
EIRP per voice channel
Path loss
Satellite G/T (for hor. pol.)
C/T uplink
C/N uplink
Channel bandwidth (20 KHz)
C/N total uplink
Number of carriers
for 4.5 in. antenna is 1000

C/N total uplink for 4.5 in. antenna system

Downlink for 10 meter antenna (4,000 MHz)
Satellite EIRP
Power split
SSPA backoff
Voice activation gain
Path loss
Antenna gain (10 meters)
Loss due to tracking error
Received carrier power
Boltzman's constant
Receive bandwidth (20 KHz)
Receiver noise temperature (125 K)
Noise power received
C/N downlink
C/N intermod
C/N uplink
C/N total
Margin above threshold

78.0 dBW
- 32.0 dB
+ 4.0 dB
- 7.0 dB
45.0 dB

- 200.0 dB
- 4.0 dB

- 161.0 dBW/K
67.6 dB-Hz
43.0 dB-Hz
24.6 dB

- 30.0 dB
26.6 dB

34.0 dBW
- 32.0 dB

2.3 dB
+ 4.0 dB

- 196.0 dB
50.7 dB
0.2 dB

- 143.8 dBW
- 228.6 dBW/K-Hz

43.0 dB-Hz
21.0 dBK
164.6 dBW
22.8 dB
16.0 dB
24.6 dB
14.7 dB
7.0 dB

Downlink for 4.5 meter antenna (noting items changed only)
Power split 30.0
Antenna gain (4.5 meters) 44.0
Loss due to tracking error - 0.5
Received carrier power - 148.8
C/N downlink 17.8
C/N uplink 26.6
C/N total 13.6

dB
dB
dB
dBW
dB
dB
dB
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3. Space Communications Subsystem.

The Ku-Band payload, as presently conceived, is diagrammed in
Figure 2, supra. Each uplink pattern is intercepted by SpotNet's
large antenna and is served by a dedicated set of feed horns which
determine its characteristic coverage pattern.

After initial amplification at 14 GHz, the broadband signals
from each pattern (which typically include up to 108 or 162
channels of nominal T-1 TDMA) are downconverted to a common inter-
mediate frequency, resulting in the spectrum for each pattern
having its lower edge referenced to 2500 MHz. (This figure is
representative and is used to facilitate discussion: the actual
value of the IF frequency will be determined during the detailed
spacecraft design.)

A major innovation contained in the SpotNet Ku-Band payload
is the use of frequency sensitive switching through the satellite.
In the present configuration, each of the eighteen downlink pat-
terns is accessible from each of the eighteen uplink patterns as a
consequence of each uplink being separated into eighteen distinct
parts, as illustrated in the block labelled "FILTERS" in Figure 2.
Following the separation of the uplinks into inter-pattern
spectra, the resultant IF signals are routed to the downlink
electronics by means of the cross patch. Each of the eighteen
downlink patterns is formed as the sum of eighteen of these
signals, one each from filtered outputs of the eighteen uplink
patterns. NEX has devised an arrangement of the inter-pattern
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frequency allocations for the uplinks such that the cross patch

signals can be simply added together to form the various downlink

patterns. As a result of this scheme, which is known as

"permutation routing," no conflicts arise in the placement of

spectral components in the pattern's downlink process and no

unusable gaps exist in the downlink bandwidth. The downlink

spectra are next re-translated to Ku-Band. Five different

downlink spectra types are formed in this up-conversion,

corresponding to the regions shown in Figure 10, infrA.

The final amplifiers for each of the downlink patterns have a

power rating which varies inversely with the antenna gain for the

pattern and directly with the bandwidth allocated to the pattern.

As a consequence, the resultant EIRP per Hertz is essentially

constant across the patterns so that a similar quality of service

is provided by the SpotNet Ku-Band payload to all geographic

regions. An exception to this occurs in the western three beams.

Because of the large relative size of these beams, and because of

the reduced incidence of rain fading in these regions, NEX has

elected to reduce the EIRP by one dB for these three cases.

The SpotNet Ku-Band final amplifiers will always be operated

with ample back-off from their saturation points. The smaller

amplifiers will be SSPAs, while the higher power amplifiers may be

paralleled SSPAs, or backed-off TWTAs, to achieve the necessary

combination of linearity, power, and efficiency.
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The geographic coverage patterns of the downlink are formed

using a large, 4.2 meter aperture antenna. This large antenna,

when illuminated via the complex feed system of the SpotNet Ku-

Band downlink, permits spot patterns of small radius to be formed

over dense traffic areas, such as the urban Northeast, and also

has the flexibility to provide the various larger coverage

patterns required by SpotNet.

Both uplink and downlink antenna patterns for the SpotNet Ku-

Band payload will be designed with careful attention to isolation

between orthogonally polarized patterns and between spatially

separated pairs of patterns that employ the same frequency and

polarization. Design goals, which studies have confirmed to be

achievable, are for no less than 30 dB of polarization isolation

and 24 dB of spatial isolation. A set of five figures depicting

the spatial relation among the patterns with frequency/polariza-

tion reuse appears at Figure 10. The SpotNet Ku-Band

communication performance is summarized in Table 8.
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(A) REUSE OF HORIZONTAL - LOWER 250
 MHz

(SPOTS B, C, E, F, H)

(8) REUSE OF HORIZONTAL - UPPER 250 MHz

(SPOTS A, D, G, I)
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Figure 10. Ku-Band Patterns at 101' W.L.

(1 of 2)
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Figure 10. Ku-Band Patterns at 101 W.L.
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Table 8 

Ku-Band Communication Performance

40 to 54 dBi

1000°K

+5 dB/K or better

35 to 47 dBi

10 to 125 watts

880 watts

56 to 59 dBW

36 dBW (downlink)
49 dBW (uplink)
52 dBW (western beam uplinks)

18 up and 18 down
-5 dB to +5 dB by 0.5 dB

30 dB cross polarization
24 dB nearest patterns

with same polarization
and frequency.

4. Typical or Baseline Earth
Station Characteristics. 

Table 9 provides the primary transmission characteristics for

"small" and "medium" Ku-band network stations. The medium

network stations have a peak capacity of 1536 Kbps, an antenna

aperture of 1.8 meters, a final amplifier rated at 2.0 watts (the

amplifier rating is increased to 4.0 watts for the Pacific,

Mountain, and Plains patterns (beams a, b, and c in Figure 10),
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which yields an EIRP of 49 dBW (52 dBW in beams a, b, and c).

Under clear sky conditions, the medium network stations use a

reduced power that is 2 dB below these rated values. The

additional power is held in reserve to compensate for uplink rain

fading and may be adjusted upward in increments of 0.5 dB, as

required. The figure-of-merit for an earth station in the medium

network is 20.2 dB/K. Medium network stations have full frequency

agility and may access any T-1 channel in the uplink and downlink

frequencies serving the station's pattern.

The small network stations have a peak capacity of 96 Kbps,

an antenna aperture of 1.2 meters, and an HPA of 0.5 watts,

resulting in an inroute EIRP of 39.4 dBW. The figure-of-merit of

a small network station is 16.5 dB/K with an out-route downlink

EIRP of 29.0 dBW per subcarrier being provided. Small network hub

earth stations have 3.0-meter antenna apertures with corresponding

transmit and receive antenna gains of 50.3 and 49.0 dBi,

respectively.
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Table 9 

Typical Earth Station Characteristics 

Medium SmallHub

Uplink antenna gain
(boresight)

46.6 42.9 50.3 dBi

Clear sky uplink EIRP 47.0/50.0 39.4 40.0/43.0 dBW

Reserve for uplink
power control

2.0 N/A 2.0 dB

Downlink antenna gain
(boresight)

45.0 41.7 49.0 d131

Figure of merit 20.0 16.5 23.8 dB/K

NOTE: EIRP figures are actual as opposed to rated values
and larger EIRP figures apply to stations located in
western beams (a, b, & c).

5. Link Budget and Overall
Performance Analysis. 

Link equations for SpotNet Ku-band service using the "medium"

and the "small" networks have been developed and are presented In

this section. These analyses assume earth stations in the three

western beams (a, b, and c of Figure 10); for earth stations

located in all other patterns,

expected due to the higher G/T

patterns. To be conservative,

slightly better performance may

and EIRP per carrier for those

the earth stations in the analysis

be

are assumed to be at the edge of coverage of the patterns. Note,

however, that earth stations situated at points of higher gain

within a pattern's coverage will have their uplink power adjusted

such that, under clear sky conditions, the received signal levels

in the various slots of a T-1 equivalent carrier will appear
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essentially equal at the satellite, regardless of the earth

station's site within the coverage pattern. This strategy is used

by NEX to ensure that the downlink power developed by SpotNet does

not fluctuate markedly due to variations in the origin of the

traffic load.

a. Medium Network Service.

The bulk of the Ku-band traffic handled by the SpotNet

satellite will use the "medium" network transmission method. This

involves the division of the spectrum into numerous T-1 equivalent

channels, each assigned a band of 1.5 MHz, of which 1.2 MHz is

occupied within the half-power points of the spectrum. Each such

channel is used in a fully synchronized TDMA format, with a burst

rate of 1,200 QPSK symbols per second and a 45 millisecond frame

organized into 50 slots, each of 900 microseconds duration.

Medium network earth stations are assigned capacity in terms of

channels and slots by the NCC. Each such channel slot assignment

constitutes a capacity unit of 32 Kbps, which may be used for

digital voice, in-band data, or combined into multiple slots for

teleconferencing, digital fax, etc.

The link budgets for medium network transmission are ex-

hibited at Tables 10 and 11. The PA rating of 6.0 dBW applies

only to the three "beam" patterns west of the Mississippi. All

other medium network stations (approximately 90% of the earth

stations) are amply powered with a 3.0 dBW final amplifier, due to

the superior figure-of-merit present in patterns with a smaller
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coverage. Calculations performed by NEX revealed, however, that

the benefits of higher uplink G/T in combatting uplink thermal

noise reach a point of diminishing returns around +10 dB/K, due to

adjacent system interference effects. Thus, NEX proposes to use

the same uplink EIRP of 49 dBW (including a dB uplink fade power

reserve) for all fifteen patterns other than the Western beams (a,

b, and c from Figure 10), which, as shown in Table 10, have

52 dBW.
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Medium

Table 10

Network Uplink Budget

Frequency 14.0 GHz

PA 6.0 dBW (4 watts)

Earth Station OBO 0.0 dBW

Line Loss 0.5 dB

Antenna Gain (1.8 M) 46.6 dBi Efficiency = 0.65

Antenna Pointing Loss 0.1 dB

Earth Station EIRP 52.0 dBW

Path Loss 207.5 dB EL = 20'

Rain Loss 2.0 dB 99.5% availability

*Spacecraft G/T 5.0 dB/'K edge of coverage

Uplink C/T -152.5 dB/'K

Boltzmann's Constant -228.6 dB/'K-Hz

Uplink C/No 76.1 dBHz

Burst Rate (1.2 msps) 60.8 dBHz

Uplink C/N = C/N0-10 log 1.2 MHz 15.3 dB

Uplink C/I 14.1 dB

Uplink C/B 11.7 dB

C/N - Carrier to (thermal) noise ratio
C/I - Carrier to Interference ratio
C/B - Carrier to Background (thermal plus interference) ratio

= 28 dBi edge of coverage. Size of the west beam is* G
CONUS

1/5 of the CONUS beam thus Gym,GCONUS 
10 log 5 = 35 dBi,

T = 1000*K = 30 dB *1( and G/T = 5 dB/'K
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Medium Network

Table 11

BudgetDownlink

Frequency 12.0 GHz

Spacecraft EIRP/T1 36.0 dBW

Path Loss 205.9 dB EL = 20°

Rain Loss 2.0 dB 99.5% availability

RX Antenna Gain 45.0 dBi Efficiency = 0.65

System Temperature 300.0 °K

Earth Station G/T 20.2 dBWK

Antenna Pointing Loss 0.1 dB

Downlink C/T -151.8 dB/*K

Boltzmann's Constant -228.6 dB/'K-Hz

Downlink C/No 76.8 dBHz

Burst Rate (1.2 msps) 60.8 dBHz

Downlink C/N 16.0 dB

Downlink C/I 14.7 dB

Downlink C/B 12.3 dB

Uplink C/B 11.7 dB

Link C/B 9.0 dB

Minimum Required C/B for BER 10
-6

8.9 dB

Margin 0.1 dB
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Post HPA line losses are low (0.5 dB) in the medium network

earth stations, since no post HPA filtering is employed in these

terminals due to the need for full frequency agility on the uplink

(to permit access to all other stations in the network). Since

the earth terminals may be operated with some non-linearity,

(worst case design value is for operation of the SSPA at the 1 dB

gain compression point), there is a contribution to the link

background due to spectrum regrowth. This effect has been

included in the link analysis conducted by NEX.

An antenna efficiency of 65% is used in the analysis, which

is representative of the performance anticipated for the offset

feed structure proposed for the medium network earth stations.

Since the SpotNet satellite will have very precise station

keeping, the pointing loss for these stations is small.

The uplink EIRP of 52 dBW shown in Table 10 represents a

worst case for the SpotNet medium network, due to the conservative

assumptions made in the Table which include: lowest G/T uplink

pattern; edge of coverage; and deployment of the uplink fading

power reserve. The lowest value of uplink EIRP for a T-1

equivalent channel is 43 dBW (where the reduction of 9 dB results

from a 3 dB lower rating of the uplink in most patterns), a 4 dB

difference between boresight and edge of coverage, and the holding

in reserve of the 2 dB uplink fading power reserve. In general,

uplink EIRP is maintained, throughout the SpotNet medium network,

at a level which produces a downlink EIRP of 36 dBW per T-1
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equivalent channel, except under conditions where uplink fading

exceeds 2.0 dB.

The remainder of the medium network uplink budget is straight

forward and results in a value of C/N of 15.3 dB. Uplink

interference effects include: (1) adjacent SpotNet uplink

patterns; (2) cross-polarized SpotNet uplink patterns; (3)

spectrum regrowth effects with SpotNet passbands; and (4) adjacent

satellite interference. The combined uplink background level due

to noise and interference is then 11.7 dB below the carrier.

The medium network downlink analysis in Table 11 is based on

a standard downlink EIRP of 36 dBW per T-1 equivalent carrier.

This power level is compensated for antenna feed losses and

includes a 2 dB margin for downlink fading; the link analysis is

conservatively premised on the presence of the fading. Under

clear sky conditions, the downlink performance will be enhanced by

the presence of the margin power. The downlink link analysis

assumes that the receiving earth terminal is at the edge of

coverage of the pattern. Stations more centrally located within a

pattern will have a further enhancement in downlink carrier level.

The earth terminal system temperature of 300 degrees assumed

in Table 11 includes contributions due to sky noise as well as

thermal noise. The resultant downlink C/N of 16.0 dB due to

thermal effects may be overridden by the down link carrier to

interference ratio of 14.7 dB predicted by NEX's conservative

downlink interference analysis. The sources of interference
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included in the model included: adjacent SpotNet downlink beams;

cross polarized SpotNet downlinks; intermodulation effects arising

in the final amplifiers in the Ku-band SpotNet payload; and

signals from adjacent satellites. The intermodulation background

produced by the satellite's high power Ku-band amplifiers is based

on their operation at an output back-off of 3 dB under worst case

conditions.

Together, the noise and interference in the downlink result

in a carrier-to-background ratio of 12.3 dB, which is of the same

order of magnitude as the uplink C/B value of 11.7 dB.

The resultant composite link value for the medium network is

9.0 dB, compared to the figure of 8.9 dB that NEX believes to be a

conservatively margined value for an error rate of 10
-6
.

Calculation of the 8.9 dB figure for minimum acceptable C/B is

based on the use of QPSK modulation, rate 3/4 convolutional coding

with sequential decoding to yield a coding gain of 5.3 dB, and an

implementation margin of 1.8 dB. Within this implementation

margin are contributions for phase noise, timing jitter, gain

fluctuations, and other processing imperfections.

b. Small Network Service.

The SpotNet Ku-band payload will also support a small network

with a star architecture which uses very small and low cost earth

terminals for transaction oriented digital communications, such as

point-of-sale terminals, reservation systems, etc. The small

network uses sub-channels derived from the T-1 equivalent channels
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described above, with each T-1 channel yielding five small

channels of 300 KHz each. The small network 240 kilosymbol/second

traffic occupies 240 KHz between the spectral half-power points.

These small network earth stations connect with a hub station and

use TDM and TDMA access on their out-routes and in-routes,

respectively. The net transport rate in either direction is

96 Kbps for the small network links.

Because of the need for low cost in the small network

terminals, trade-offs between efficiency and cost have generally

been resolved in favor of low cost for these terminals. The

impact on the overall SpotNet Ku-band efficiency is minor,

however, since the percentage of traffic handled by the small

network is not expected to exceed 15% of the Ku-band total.

The link budgets for the small network are displayed in

Tables 12 through 15. The transmission system is asymmetric in

the small network, as is frequently the case for a system of VSAT

terminals, so that two distinct composite link analyses are

required to define the operation of the small network. The

following paragraphs provide additional explanation on the small

network transmission.
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Table 12 

Small Network Inroute Uplink Budget 

Frequency 14.0 GHz

PA -3.0 dBW (0.5 watts)

Earth Station OBO 0.0 dB

Line Loss 0.5 dB

Antenna Gain (1.2 M) 42.9 dBi Efficiency = 0.65

Antenna Pointing Loss 0.1 dB

Earth Station EIRP 39.4 dBW

Path Loss 207.5 dB EL = 20'

Rain Loss 2.0 dB 99.5% availability

*Spacecraft G/T 5.0 dB/'K edge of coverage

Uplink C/T -165.1 dB/1(

Boltzmann's Constant -228.6 dB/°K-Hz

Uplink C/No 63.5 dBHz

Burst Rate (240 ksps) 53.8 dBHz

Uplink C/N 9.7 dB

Uplink C/I 8.9 dB

Uplink C/B 6.3 dB

= 28 dBi edge of coverage. Size of the west beam isG
CONUS

1/5 of the CONUS beam thus G 
T 

G
CONUS 

wEs_ 10 log 5 = 35 dBi,- 
T = 1000'K 30 dB 'X and G/T = 5 dB/*K
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Table 13 

Small Network Inroute Downlink Budget

Frequency 12.0 GHz

Spacecraft EIRP/Carrier 23.3 dBW

Path Loss 205.9 dB EL = 20'

Rain Loss 2.0 dB 99.5% availability

RX Antenna Gain (3-m) 49.0 dBi Efficiency = 0.55

System Temperature 330.0 °K

Earth Station G/T 23.8 dBWK

Antenna Pointing Loss 0.1 dB

Downlink C/T -160.9 dB/*K

Boltzmann's Constant -228.6 dB/*K-Hz

Downlink C/No 67.7 dBHz

Burst Rate (240 ksps) 53.8 dBHz

Downlink C/N 13.9 dB

Downlink C/I 11.0 dB

Downlink C/B 9.2 dB

Uplink C/B 6.3 dB

Link C/B 4.5 dB

Minimum Required C/B for BER = 10-6 4.3 dB

Margin 0.2 dB
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Table 14 

Small Network Outroute Uplink Budget 

Frequency 14.0 GHz

PA 0.0 dBW (1 watt)

Earth Station OBO 4.7 dB

Line Loss 0.5 dB

Antenna Gain (1.8 M) 50.3 dBi Efficiency = 0.55

Antenna Pointing Loss 0.1 dB

Earth Station EIRP 45.0 dBW

Path Loss 207.5 dB EL = 20°

Rain Loss 2.0 dB 99.5% availability

*Spacecraft G/T 5.0 dB/-K edge of coverage

Uplink C/T -159.6 dB/'K

Boltzmann's Constant -228.6 dB/'K-Hz

Uplink C/No 69.0 dBHz

Burst Rate (240 ksps) 53.8 dBHz

Uplink C/N 15.2 dB

Uplink C/I 14.1 dB

Uplink C/B 11.6 dB

G
CONUS 

= 28 dBi edge of coverage. Size of the west beam is

1/5 of the CONUS beam thus G 
=WEST GCONUS 

+ 10 log 5 = 35 dBi,

T = 1000°K = 30 dB 'It and G/T = 5 dB/1(
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Table 15

Small Network Outroute Downlink Budget

Frequency 12.0 GHz

Spacecraft EIRP/Carrier 29.0 dBW

Path Loss 205.9 dB EL = 20'

Rain Loss 2.0 dB 99.5% availability

RX Antenna Gain (1.2m) 41.7 dBi Efficiency = 0.65

System Temperature 330.0 °K

Earth Station G/T 16.5 dBi/'K

Antenna Pointing Loss 0.1 dB

Downlink C/T -162.5 dB/'K

Boltzmann's Constant -228.6 dB/°K-Hz

Downlink C/No 66.1 dBHz

Burst Rate (240 ksps) 53.8 dBHz

Downlink C/N 12.3 dB

Downlink C/I 13.6 dB

Downlink C/B 9.9 dB

Uplink C/B 11.6 dB

Link C/B 7.7 dB

Minimum Required C/B for BER = 10-6 4.3 dB

Margin 3.4 dB
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All small network earth stations are provided with a 0.5 watt

amplifier which, together with a 1.2 meter antenna, generates a

39.4 dBW in-route uplink EIRP, after accounting for various

losses. This value of EIRP is adequate to power the in-route from

a station at the edge of coverage in the largest patterns (beams

a, b, and c in Figure 10) and with a 2.0 dB margin for in-route

uplink fading. Power control is not used for the small network,

since these signals constitute a small fraction of the total

pattern power. For the case analyzed at Table 12, which

corresponds to the Pacific beam (designated "a"), the resultant

uplink C/N is 9.7 dB at the faded limit. Interference, including

effects from SpotNet's own medium network, results in an in-route

uplink C/I ratio of 8.9 dB, according to a conservative analysis

performed by NEX. The resultant in-route uplink carrier-to-

background ratio is 6.3 dB.

The small network traffic traverses the same Ku-band payload

as the medium network traffic. For the signal levels set out in

Table 12, the in-route downlink EIRP per subcarrier will be 23.3

dBW. In most cases the in-route downlink EIRP will be higher than

this, as a result of more favorably sited uplink stations, the

superior G/T of most other uplink patterns, and the absence of

fading in the uplink.

The in-route downlink EIRP of 23.3 dBW includes a 2.0 dB

allowance as a margin for downlink fading. When received at a hub

with a G/T of 23.8 dB/K, the in-route downlink exhibits a carrier
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to noise ratio of 13.9 dB. Interference effects are conservative-

ly predicted to induce a C/I of 11.0 dB on the in-route downlink,

for a carrier-to-background ratio of 9.2 dB. When combined with

the uplink background, the composite link carrier-to-background

noise ratio is 4.5 dB for the small network in-route, and meets

its performance objective of 4.3 dB established by NEX for a bit

error rate of 10
-6 

or better.

The 4.3 dB figure for in-band carrier-to-background is

derived based on BPSK modulation, rate 1/2 coding with sequential

decoding and a coding gain of 6.3 dB, and an impairment budget of

3.0 dB to cover phase noise, amplitude instabilities, and various

other degradations from ideal performance.

The small network out-route uplink (hub-to-satellite) is

designed to have the same power spectral density as the medium

network (see Table 12) and hence yields the same uplink carrier to

background ratio of 11.6 dB as shown in Table 14 at the faded out-

route uplink limit of 2.0 dB. Power control is employed by the

hub to maintain a nearly constant uplink illumination of the

satellite over the fading design range of 2.0 dB, thereby avoiding

excess downlink EIRP during clear sky operation.

The out-route downlink for the small network also has the

same power spectral density as the medium network. (Since the

symbol rate of the small network transmissions is one fifth that

of the medium network, the actual EIRP is 7 dB less or 36 - 7 - 29

dBW). A 2.0 dB rain margin is built into the downlink carrier:
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Table 15 cancels this margin against an assumed 2.0 dB outroute

downlink fade.

When received by a very small aperture earth station of the

small network (G/T = 16.5 dB/K), the resultant carrier-to-

background noise ratio is 9.9 dB for the small network out-route

downlink. When combined with the out-route uplink, a composite

out-route carrier-to-background ratio of 7.7 dB results. This

value is 3.4 dB above the minimum value of 4.3 dB needed for

satisfactory out-route performance, and indicates that the small

network out-route is very robust for VSAT operations.

F. Interference Analysis.

In Assignment of Orbital Locations to Space Stations in the 

Domestic Fixed-Satellite Service, 54 R.R.2d 550 (1983) ("1983 

Orbital Assignments"), the Commission authorized eight domestic

satellite systems in the 4/6-GHz and 12/14-GHz bands and assigned

12 orbital positions for the space stations, of those systems. In

its ns t ttos

Domestic Fixed-Satellite Service, FCC 85-396, released August 27,

1985 ("1985 Orbital Assignments"), the Commission authorized the

construction of 23 additional space stations plus the assignment

of 22 orbital locations. The compatibility of the various

domestic systems within the context of the V Order has therefore

become a major system-design consideration.
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The 12/14-GHz band interference analysis has been performed

in accordance with the assignments made in 1983 and 1985 at a

spacing of 2° between satellites.

The 4/6-GHz band analysis was also performed using a spacing

of 2° from each of the currently authorized C-Band space stations

The analysis presented here is based upon the assumptions,

techniques, computer program and system characteristics contained

in the FCC report, 'Reduced Domestic Satellite Orbital Spacing at

4/6 GHz" (OST Report, FCC/OST R83-2, May 1983). In its analysis,

NEX has used parameter values employed by the Commission, even in

those cases in which other values might be used in practice.

1. Ku-Band Interference Analysis.

In NEX's previously discussed 1983 applications, detailed

interference calculations were presented for the there-proposed

Ku-Band operation. These analyses concluded that "the inter-

ference caused by the NEX SpotNet system will generally allow

carrier-to-interference ratios for adjacent satellite systems of

greater than 20 dB.' See Application, File No. 1824-27-DSS-P/L-

83, at 65.

While the Ku-Band payload and transmission parameters

described in the current application are different in several

respects from the previous application, the cited conclusion

regarding the compatibility of the SpotNet Ku-band system with

other typical Ku-Band satellites remains valid, as the

interference analysis presented in Appendix A demonstrates.
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The results of the analysis given in Appendix A are

summarized in Tables 16 and 17, infra. The first of these tables

shows the interference that the three basic NEX carriers could

cause to the carriers of other authorized or previously proposed

Ku-Band systems. The carrier-to-interference ratios shown in

Table 16 have been calculated for a nominal orbital separation of

2' using the methodology and assumptions described in OST Report

FCC/OST R83-2, May 1983. A total of thirty-three different

carriers have been examined which are believed to be broadly

representative of the full range of carrier types likely to be

employed in the 1990s; the transmission parameters for these

carriers were extracted from various applications and amendments

thereto.

As Table 16 demonstrates, the interference levels likely to

be experienced by adjacent satellite carriers are, with minor

exceptions, well within established guidelines. Moreover, NEX

will not be transmitting high density (e.g., TV/FM and FDM/FM)

Ku-Band carriers that are the primary source of unacceptably high

adjacent satellite interference.

The interference that NEX carriers would experience due to

the presence of adjacent satellite carriers is shown in Table 17.

As indicated, interference from adjacent satellite carriers is not

generally expected to be of concern, although it will be necessary

for NEX to avoid co-frequency operation with adjacent satellite

TV/FM carriers.
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TABLE 16

POTENTIAL INTERFERENCE INTO ADJACENT SATELLITE
CARRIERS FROM NEX CARRIERS

ID CARRIER TYPE
BAND-
WIDTH SYSTEM

(MHz)

-
E.S.
PWR

(dBW)

Link Down-Link (C/I)tot

Link-A Link-B

(dB) (dB)

Link-C

(dB)

E.S.
GAIN

(dB)

SAT.
EIRP

(dBW)

E.S.  
GAIN

(dB)

1 TV/FM 36.0 GTE 23.2 56.3 47.0 54.7 29.6 33.9 29.82 TV/FM 36.0 GTE 20.5 59.0 47.0 57.4 31.9 35.9 32.33 TV/TN 36.0 GTE 23.2 56.3 42.0 54.7 24.9 29.7 25.04 TV/FM 36.0 GTE 20.5 59.0 42.0 57.4 27.5 32.1 27.65 TV/FM 22.0 GTE 24.3 55.2 47.0 41.3 18.8 23.8 18.86 TV/FM 26.0 RCA 26.9 58.2 41.0 49.0 19.8 24.8 19.87 TV/FM 26.0 RCA 24.6 55.5 36.5 54.7 20.9 25.9 21.08 TV/FM 16.0 SBS 23.7 55.3 47.0 42.4 21.3 26.2 21.39 DIGITAL/ 90.0 MIPS 54.0 ASC 24.0 58.0 50.0 57.0 32.7 36.7 33.110 DIGITAL/ 60.0 ?MPS 36.0 ASC 24.0 58.0 42.0 57.0 27.2 32.0 27.3
11 DIGITAL/ 6.0 MIPS 15.0 ASC 13.7 57.5 33.0 56.0 21.0 25.7 21.112 DIGITAL/ 12.0 MIPS 12.0 ASC 12.0 58.0 33.0 57.0 23.6 28.2 23.813 DIGITAL/ 1.554 POPS 3.90 ASC 7.7 57.5 27.0 56.0 20.8 25.6 20.914 DIGITAL/ 0.056 MIPS 0.14 ASC -1.8 55.0 15.0 53.5 20.3 25.1 20.3
15 DIGITAL/ 90.0 MIPS 54.0 GTE 24.3 55.2 47.0 53.7 26.9 31.4 27.116 DIGITAL/ 90.0 MIPS 54.0 GTE 24.3 55.2 43.0 53.7 23.1 27.9 23.2
17 DIGITAL/ 60.0 MIPS 36.0 GTE 20.5 59.0 42.0 57.4 27.5 32.1 27.6
18 DIGITAL/ 60.0 MIPS 36.0 GTE 23.2 56.3 42.0 54.7 24.9 29.7 25.0
19 DIGITAL/ 80.0 MIPS 54.0 RCA 24.7 60.6 41.0 59.3 26.8 31.7 26.9
20 DIGITAL/ 8.8 MIPS 16.6 RCA 26.9 58.2 41.0 49.0 21.7 26.7 21.7
21 DIGITAL/ 1.544 MIPS 1.03 RCA 0.5 60.6 22.0 59.3 24.2 29.4 24.9
22 DIGITAL/ 50.0 MIPS 43.0 SBS 24.5 58.2 43.7 57.4 28.5 33.2 28.6
23 DIGITAL/ 50.0 MIPS 43.0 $BS 24.5 55.3 43.7 54.7 25.8 30.5 25.9
24 DIGITAL/ 50.0 MIPS 43.0 $BS 24.5 55.3 46.7 54.7 28.6 33.0 28.8
25 DIGITAL/ 0.512 KBPS 1.229 SCHL 9.0 42.3 16.0 57.1 15.2 20.1 15.9
26 DIGITAL/ 0.512 MIPS 1.229 SCHL 4.8 58.5 27.7 41.1 11.3 16.8 11.8
27 SCPC/PSK 0.056 MIPS 0.039 GTE -4.8 56.3 9.5 54.7 21.6 26.5 21.6
28 SCPC/PSK 0.056 MIPS 0.039 GTE -7.5 59.0 9.5 57.4 24.2 29.1 24.3
29 SCPC/PSK 0.056 MIPS 0.064 RCA 0.6 54.5 16.0 53.4 24.6 29.5 24.6
30 SCPC/PSK 0.056 UPS 0.064 RCA -5.4 54.5 10.0 53.4 18.6 23.5 18.6
31 SCPC/FM - Audo 0.180 WU -4.5 55.1 23.0 49.3 22.6 27.1 22.8
32 sac/rx - Voice 0.018 FAS -12.5 48.9 15.9 48.1 23.3 26.7 23.9
33 SCPC/FM - Voice 0.037 RCA -16.3 59.5 12.0 58.0 26.4 30.0 26.9

NOTE: Link A - Aggregate interference from NIX "medium" network
carriers.

Link I - Aggregate interference from NEI "small" network
carriers in the inbound direction, i.e., from the
remote terminals to the Hub.

Link C - Aggrogage interference from N11 "small" network
carriers in the outbound direction, i.e., from the
Hub to the remate terminals.
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TABLE 17

POTENTIAL INTERFERENCE INTO HEX CARRIERSFROM ADJACENT SATELLITE CARRIERS

ID
MIN

CARRIER TYPE
BAND-
WIDTH SYSTEM

(MHz)

1.12 -
E.S.
PWR

(OW)

Link Down-Link (C/I)tot

Link-A Link-B

(dB) (dB)

Link-C

(dB)

E.S.
GAIN

(dB)

SAT.
EIRP

(OW)

E.S.  
GAIN

(dB)
1 TV/FM 36.0 GTE 23.2 56.3 47.0 54.7 18.6 14.5 18.4
2 TV/FM 36.0 GTE 20.5 59.0 47.0 57.4 20.6 16.9 19.8
3 TV/FM 36.0 GTE 23.2 56.3 42.0 54.7 19.2 14.8 19.8
4 TV/FM 36.0 GTE 20.5 59.0 42.0 57.4 21.7 17.4 21.9
5 TV/FM 22.0 GTE 24.3 55.2 47.0 41.3 17.7 13.5 17.7
6 TV/FM 26.0 RCA 26.9 58.2 41.0 49.0 15.7 11.2 16.6
7 TV/FM 26.0 RCA 24.6 55.5 36.5 54.7 18.1 13.5 19.0
8 TV/FM 16.0 333 23.7 55.3 47.0 42.4 12.2 8.0 12.1
9 DIGITAL/ 90.0 KIPS 54.0 ASC 24.0 58.0 50.0 57.0 20.6 16.8 19.9
10 DIGITAL/ 60.0 POPS 36.0 ASC 24.0 58.0 42.0 57.0 20.0 15.6 20.7
11 DIGITAL/ 6.0 MIPS 15.0 ASC 13.7 57.5 33.0 56.0 26.4 22.0 27.0
12 DIGITAL/ 12.0 MIPS 12.0 ASC 12.0 58.0 33.0 57.0 26.2 21.9 26.5
13 DIGITAL/ 1.554 MIPS 3.90 ASC 7.7 57.5 27.0 56.0 26.6 22.2 27.1
14 DIGITAL/ 0.056 POPS 0.14 ASC -1.8 55.0 15.0 53.5 22.4 17.9 23.2
15 DIGITAL/ 90.0 MIPS 54.0 GTE 24.3 55.2 47.0 53.7 21.0 16.8 21.0
16 DIGITAL/ 90.0 MIPS 54.0 GTE 24.3 55.2 43.0 53.7 21.4 17.0 22.0
17 DIGITAL/ 60.0 MIPS 36.0 GTE 20.5 59.0 42.0 57.4 23.2 18.9 23.5
18 DIGITAL/ 60.0 MIPS 36.0 GTE 23.2 56.3 42.0 54.7 20.8 16.3 21.4
19 DIGITAL/ 80.0 MIPS 54.0 RCA 24.7 60.6 41.0 59.3 21.2 16.7 22.0
20 DIGITAL/ 8.8 MIPS 16.6 RCA 26.9 58.2 41.0 49.0 13.9 9.4 14.8
21 DIGITAL/ 1.544 KIPS 1.03 RCA 0.5 60.6 22.0 59.3 28.4 23.5 28.0
22 DIGITAL/ 50.0 )(BPS 43.0 SBS 24.5 58.2 43.7 57.4 20.2 15.8 20.8
23 DIGITAL/ 50.0 ?MPS 43.0 SBS 24.5 55.3 43.7 54.7 20.2 15.8 20.8
24 DIGITAL/ 50.0 MIPS 43.0 SBS 24.5 55.3 46.7 54.7 19.9 15.7 20.0
25 DIGITAL/ 0.512 MIPS 1.229 SOIL 9.0 42.3 16.0 57.1 20.6 16.0 21.7
26 DIGITAL/ 0.512 MIPS 1.229 SCEL 4.8 58.5 27.7 41.1 24.1 19.9 24.1
27 SCPC/PSK 0.056 MIPS 0.039 GTS -4.8 56.3 9.5 54.7 19.9 15.4 20.8
2$ SCPC/PSE 0.056 KIPS 0.039 GTE -7.5 59.0 9.5 57.4 22.5 18.0 23.3
29 SCPC/PSI 0.056 MIPS 0.064 RCA 0.6 54.5 16.0 53.4 16.7 12.1 17.530 SCPC/PSE 0.056 KIPS 0.064 RCA -5.4 54.5 10.0 53.4 22.7 18.1 23.5
31 SCPC/FM - ludo 0.180 VU -4.5 55.1 23.0 49.3 24.5 20.8 23.432 SCPC/FM - Voice 0.018 FAS -12.5 48.9 15.9 48.1 22.1 18.6 20.933 SCPC/FM - Voice 0.037 RCA -16.3 59.5 12.0 58.0 29.1 25.6 27.8

*On: Link A - Interference into NU "medium" network carriers.Link B - Interference into NIX "small" network carriers in theinbound direction, i.e., from the remote terminalsto the Bub.
Link C - Interference into NU "small" network carriers in theoutbound direction, i.e., from the Bub to the remotetersinals.
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2. C-Band.

The interference model used to analyze the potential for

C-Band interference between satellites is the "Adjacent Satellite

Interference Program' described in OST Report FCC/OST R83-2. This

report describes in detail the interference computation formulas

used and the theoretical basis behind the computer model. In

addition to the standard, conservative assumptions implicit in the

model, the following additional assumptions were made:

1. The interference spectrum used for TV/FM signals is a
1.2-MHz energy dispersal spectrum.

2. SCPC and small FDMA carriers have transponder frequency
plans which avoid frequencies within + 1.5 MHz of the
transponder center frequency.

3. Earth station antenna radiation patterns follow a 29-25
log X curve where X is the geocentric angle between
satellites, in degrees.

4. A maximum off-axis cross-polarization isolation in the
earth station of 10 dB.

The model calculates its results by assuming that each of the

satellite carrier types is carried by a satellite located 2° away

from each other carrier type. Given this assumption, the carrier-

to-interference ration (C/I) is calculated for the carrier and

used to determine the interference level in the receiver. The

interference level is then compared to the appropriate

interference criterion for the "victim" receiver to determine

whether the interfering signal meets the criterion. If the

criterion is not met, the ratio of the interfering signal to the
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interference criterion is calculated in dB. This process is

carried out for each potential interferer/victim pair.

The results of the analysis of the C-band interference are

contained in Appendix A. These results confirm that the NEX

spectrum is compatible with other C-Band uses at 2' spacing.

Interference from and to NEX is within the limits set forth in the

Commission's Report on 2° spacing in almost all cases, and in

those few instances where the limits are exceeded, coordination

between users can resolve the problem.

G. Preferred Locations of the SpotNet
Satellites and Reasons Therefor. 

The SpotNet satellite system will require the assignment of

only two orbital locations. The advantage of combined system

operation in the 4/6-GHz and 12/14-GHz frequency range from the

same orbital locations were discussed 5uprA.

Three major considerations shaped NEX's decision to request

the 101 W.L. and 93' W.L. orbital locations. The first

consideration is that of 50-state coverage. As Figure 1

illustrates, while neither slot can facilitate full 50-state

coverage, NEX intends to provide both C-Band and Ku-Band coverage

to the southern portion of Alaska and to Hawaii.1 The second

1 As the Commission stated in 1985 Orbital Assignments,
supra, FCC 85-396, Ku-Band operations require a minimum elevation
angle of 10°. See id. at 6 n.16. Figure 15, supr4, illustrates
that although portions of southern Alaska can be covered from 101°
W.L. in Ku-Band, coverage of the entire state from that orbital
position cannot be achieved. Thus, while it is clear that 93'

(continued...)
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consideration is the adverse effect of heavy rain on 12/14-GHz
operations, particularly in the eastern and southeastern regions
of the country; orbital locations toward the center of the
domestic geostationary arc are desirable to permit high elevation
angles that minimize rainfall attenuation and depolarization
effects. A final consideration is that since SpotNet will have
less flexibility in beam shaping than satellites with CONUS or
large regional coverage beams, since controlled beam coverage is
essential in achieving intensive frequency reuse while matching
beams to areas of traffic density. Locations near the center of
the arc are necessary in order to allow coverage of the beams to
be controlled more effectively.

In developing its orbital assignment policy, the Commission
stated that ff[nlew entrants relying on speculative satellite
traffic are initially assigned the minimum number of orbital
locations needed to establish market presence.' Assignment of

• t
-

ed-
Satellite Service, 84 F.C.C.2d 584, 588 (1981) ("1981 Orbital 
Assignments"). Generally, this has meant the assignment of two
slots to new entrants. Id. at 603; see also 1985 Orbital 
Assignments at i 17. Further, the Commission has adopted a

1(...continued)
W.L. is not a 50-state location, see Figure 1A, 5upra, it may beopen to reasonable debate as to whether 101 W.L. so qualifies forKu-Band. The point here is that even if 101' W.L. is held to be a50-state location, it is the only one NEX has requested, incompliance with Commission policy.
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companion policy in which satellite operators are afforded "an

opportunity to develop innovative services to all 50 states in an

efficient manner over the same satellite." 1981 Orbital 

Assignments at 605; see also 1985 Orbital Assignments at ¶j 7, 17.

Generally, this has resulted in new satellite operators being

assigned at least one 50-state coverage position. j.

Under these policies, NEX should be entitled to receive at

least one 50-state coverage orbital position. NEX's proposal,

however, is not dependent upon having full 50-state coverage, thus

enabling it to request the 101 W.L. and 93' W.L. locations.

H. Dates by Which Significant Milestones
Are Likely to be Achieved. 

A detailed schedule specifying concrete dates by which

significant milestones in establishment of the SpotNet satellite

system are planned to be achieved is included at Table 18.
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TABLE 18

Schedule of Implementation

Negotiations Completed and Contracts Executed

a. Spacecraft RFP Issued __ January 1989

b. Spacecraft Contractor Selected _.. May 1989

c. Spacecraft Contract Executed __ July 1989

d. Launch Services Contract Executed -- November 1989

e. Financing Complete __ November 1989

Spacecraft Implementation

Satellite Due Date 

event SDotNet SpotNet 2 Spare

Spacecraft
Construction
Begun August 1989 July 1990 January 1991

Spacecraft
Construction
Complete January 1993 July 1993 January 1994

Spacecraft
Launched March 1993 September 1993

Spacecraft
in Service June 1993 December 1993
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I. & J. Detailed Schedule of Estimated
Investment Costs, Operating Costs,
and Revenue Requirements for
Proposed System by Year. 

NEX has analyzed the costs associated with the satellites,

TT&C, Network Control Center, marketing, and management of the

initially configured satellite communication system that is the

subject of this application, as set out in Table 19. Each major

component of the total system has been divided into logical

subcomponents, with assigned costs based on established prices and

published data. Based on this detailed analysis, the financial

projections of the company have been determined.
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MIS COSTS SENO= ROWIRSIMISITS
( )

FISCAL TSAI

1960 1909 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002SOSKING CAPITAL

Development 1.2 2.5 3.7 2.5 1.0Merketiag 1.1 2.4 4.5 6.8 8.2 17.2 24.0 31.6 34.0 36.6 39.4 42.4 45.7 32.1 10.4

Operatiome 0.5 1.1 1.4 1.8 4.4 24.2 48.6 62.4 87.1 101.9 113.2 118.2 121.3 116.8 110.1

Admialstratiom 0.8 1.0 1.3 1.5 1.7 2.0 2.2 2.3 2.5 2.6 2.7 2.9 3.0 3.2 2.3
Total

c.ari VAL EIPSINDITURES

3.6 7.0 10. 12.6 15.3 43.4 74.8 96.3 123.6 141.1 155.3 163.5 170.0 152.1 122.8

Satellite Construction
Spotmet 1

5.0 15.0 30.0 30.0 20.0Spotmet 2
20.0 30.0 30.0 20.0Spare

20.0 20.0 20.0 20.0
Satellite Lomeli Service

1.0 12.0 20.0 27.0 20.0

2 Satellites

Lemma) Isseramce
2 Satellites 1.0 8.0 18.0 18.0 10.0

T1'611C
3.9 5.2 4.7 3.5 0.7

Total 0 10.9 60.2 122.7 128.5 90.7 20.0

Depreciation
20.3 90.8 71.3 57.7 53.8 53.8 53.8 42.3illIPPOSSO Ilimpiiremest
25.4 128.6 212.6 280.6 327.4 380.2 390.1 420.1 405.9 380.1
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As shown in Table 19, the estimated construction, launch, and

other pre-operational costs for the two in-orbit and one ground

spare satellite system total $504.1 million. First year annual

operating expenses (inclusive of inflation), beginning in the

1993-94 time frame, when the two-satellite system is proposed to

become operational, are projected to be $59.1 million. In order

to fund the construction, launch, and first-year operation of the

SpotNet system, NEX has obtained the firm commitment of BNI, its

corporate parent, that the necessary funds, in an amount in excess

of $563.2 million, will be made available for this purpose.

Attached hereto as Exhibit A is a letter from Mr. Gerald

Grinstein, BNI's Vice Chairman, certifying to the foregoing. Also

contained in Exhibit A are copies of the most recent Form 10Ks

filed by BNI and its primary wholly-owned subsidiary, Burlington

Northern Railroad Company, which provide the supporting

documentation required by 47 C.F.R. § 25.391(d).

K. Legal Qualifications of Applicant. 

A Common Carrier and Satellite Radio Licensee Qualification

Report (FCC Form 430) is being filed simultaneously herewith. A

copy is attached hereto as Exhibit B.

L. Statement of Whether Space Station
is to be Operated on Common Carrier
or Non-Common Carrier Basis. 

The SpotNet system is intended primarily as a non-common

carrier system, in that NEX itself will deal with its customers on
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a non-carrier basis. NEX recognizes, however, that it is not yet

in a position to supply the detailed information required by the

Commission in Transponder Sales Order, 90 F.C.C.2d 1238, 1260

(1982), to enable the agency to apply the NARUC I test to NEX's

marketing plans and to make a public-interest determination as to

its non-common carrier proposal. Therefore, NEX is prepared to

pursue its applications and to offer its services on a common

carrier basis until such time as it receives authorization from

the Commission to operate on a non-common carrier basis. Full and

detailed information as required by Section 63.01 of the Rules,

47 C.F.R. § 63.01, concerning its proposal to provide service as a

common carrier is provided in this application.

M. Public Interest Considerations.

The essence of the Commission's successful open-entry policy

for the domestic satellite industry is the desire "to allow room

and incentive for the development of innovative services and

technologies." 1981 Ozbital Assignment, 84 F.C.C.2d at 601. The

FCC has known for some time that the use of multiple narrow spot

beams results in a highly efficient, high-capacity satellite

design; indeed, even while denying NEX's 1983 application, the

Commission acknowledged the potential superiority of NEX's spot

beam technology over the proposals of others. agg National 

Exchange. inc., 2112MA, 1 FCC Rcd at 689 n.35. Nonetheless, the

Commission's declared policy is not to dictate particular designs,

leaving such choices to the individual applicants, who are in the
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best position to make the "complex trade-offs between technical,

economic, operational and marketing factors." 1981 Orbital 

Assignments, 84 F.C.C.2d at 594; 2° Order, 54 R.R.2d at 612.

The Commission has also made clear, however, that in the face

of the growing congestion of the orbital arc, it places a premium

on efficient use of available orbital locations, and that it would

look carefully at system design in terms of satellite capacity at

each orbital location. $eq 1981 Orbital Assignments at 595-96;

2 Order at 598. Clearly, grant of NEX's SpotNet application,

technological basis of which the Commission has already

acknowledged is directly responsive to this policy, see National 

Exchange. Inc., supra, 1 FCC Rcd at 689 n.35, would serve the

public interest.

The SpotNet system represents a significant advance in the

conception of satellite communication system design and use,

promising great benefits to customers of satellite services and

the public at large. The design has the practical effect of

expanding the capacity of the 12/14-GHz-frequency band. This

capability -- together with the communication payload power to

sustain operation in this large bandwidth and SpotNet's unique

capability to interconnect traffic among all the antenna patterns

of a satellite -- expands the utility of SpotNet many times as

compared to a conventional satellite system.

The spectrum and orbital efficiency that characterize the

SpotNet system also contribute to the substantial public benefit

the
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of offering its customers full interconnectivity using small, low-

cost, highly reliable and easily installed customer-premise earth

stations. In terms of both cost to the user and operational

flexibility, NEX's SpotNet represents a significant advance over

any other existing or proposed satellite system.

In brief, the NEX application entirely fulfills the goals of

the FCC's open-entry domestic satellite policy. It has proposed

an "innovative application of satellite technology to satisfy the

telecommunications needs of this country.' 2' Order, 54 R.R.2d

at 602. Its application should be granted.
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1. Ku-Band Interference Analysis.

The methodology and assumptions used in the Ku-Band inter-
ference assessment are essentially those used by the Commission
in the past (Ref: FCC/OST R83-2). The major assumptions are
discussed below:

(1) all earth station antennas conform to the standard 29
-25 Log(theta) sidelobe envelope.

(2) a nominal angular separation of 2° is used in all

calculations, (i.e., the topocentric separation is

approximated by the geocentric separation and station
keeping errors are ignored).

(3) the path loss differentials on both the uplink and the

downlink are negligible.

(4) both the wanted and interfering earth stations lie on

their respective -3dB contours.

(5) the wanted and interfering signals are co-polarized.
Given these assumptions, the following uplink and downlink

C/I ratios result:

(C/I)u = Pt + G1 pt -g1 (theta) + Q

(C/I)d = E + G4 - e -G4 (theta) + Q
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where:

(C/I)u = uplink wanted-to-interfering carrier ratio

(C/I)d = downlink wanted-to-interfering carrier ratio

Pt = transmit power of the wanted carrier at the
input to the wanted earth station antenna

Pt = transmit power of the interfering carrier at
the input to the interfering earth station
antenna

G1 = transmit antenna gain of the wanted earth
station

gl (theta) = antenna gain of the interfering earth station
in the direction of the wanted satellite

• E.I.R.P. of the wanted carrier

• E.I.R.P. of the interfering carrier

G4 = receive gain of the wanted earth station in
the direction of the wanted satellite

G4 (theta) = receive gain of the wanted earth station in
the direction of the interfering satellite

• ratio of total carrier power to the effective
total interfering power within the wanted
carrier receiver pass band. For multiple
interfering carriers, Q is simply 10 Log(Ni)
where N. is the number of interfering
carrier. For single carriers, Q is a
function of the carrier power spectral
density.

The total link carrier-to-interference ratio, (C/I
)tot' 

is the

power ratio sum of (C/I)u and (C/I)d.

It should also be noted that when calculating the

interference caused to narrow band carriers by a TV/FM carrier,

the latter is assumed to have a normalized interference spectral

power density of -74 dB/Hz; i.e„ it is implicitly assumed that
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narrowband carriers will not be placed on the same frequency as

adjacent satellite TV carriers.

In order to assess the likelihood of harmful interference

into adjacent satellite systems, a total of thirty-three carriers

have been examined, which are believed to be broadly

representative of the full range of Ku-Band carriers likely to be

employed in the 1990s. The transmission parameters for these

carriers were obtained from various satellite applications and FCC

documents. Although some of the carriers in this set are from

systems that are no longer planned, they represent services likely

to be provided on other satellites at some future date and have,

for that reason, been included in this analysis.

Table A-1 shows the potential interference into adjacent

satellite carriers from NEX "medium network" 1.544 mbps digital

carriers. With only a few minor exceptions, the aggregate

(C/I)tot 
meets or exceeds generally accepted (C/I) interference

objectives.

Table A-2 shows the potential interference into the NEX

"medium network" carrier from adjacent satellite carriers. As

this table demonstrates, the NEX medium network carrier is

relatively insensitive to interference from adjacent satellite

carriers.

Table A-3 shows the potential interference into adjacent

satellite carriers from NEX "small network" in-route carriers,

i.e., from the 96 kbps TDMA carrier transmitted from small 1.2
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meter remote terminals to a 3 meter hub station. In all cases,

the aggregate (C/I)
tot 

exceeds generally accepted (C/I) inter-

ference objectives.

Table A-4 shows the potential interference into NEX "small

network in-route carriers from adjacent satellite carriers. As

indicated, this carrier is somewhat sensitive to uplink

interference and some degree of coordination will be necessary

with adjacent satellite TV carriers. However, by virtue of the

fact that acceptable performance is achieved at an operating

(C/N+I) as low as 4.3 dB, interference from other carrier types is

not expected to be significant.

Table A-5 shows the potential interference into adjacent

satellite carriers from the NEX "small network" out-route carrier,

i.e., from the 96 kbps TDM carrier transmitted from a 3 meter hub

station to small 1.2 meter remote terminals. With only a few

minor exceptions, the aggregate (C/I)tot 
meets or exceeds

generally accepted (C/I) interference objectives.

Table A-6 shows the potential interference into the NEX

"small network" out-route carrier from adjacent satellite

carriers. As this table demonstrates, the NEX "small network"

out-route carrier is relatively insensitive to interference from

adjacent satellite carriers.
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As the analysis described above demonstrates, NEX Ku-Band

carriers will not cause excess interference into adjacent

satellite systems, even at an orbital separation of 2°. Indeed,

by virtue of the fact that the NEX Ku-Band payload is not intended

for the transmission of TV/FM carriers, it will produce far less

interference than other existing and authorized Ku-Band

satellites.
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TABLE A-1

INTERFERENCE INTO ADJACENT SATELLITE
CARRIERS FROM THE NEX "MEDIUM NETWORK" CARRIER

CARRIER ID NUMBER : 1 2 3
CARRIER TYPE : TV/FM TV/FM TV/FM

BANDWIDTH (MHz): 36 36 36
DATA RATE (MBPs): N/A N/A N/A
NO. CHANNELS PER CARRIER : 1 1 1
(C/I)up (D13): 53.6 53.6 53.6
(C/I)dn (DB): 44.2 46.9 39.2

(C/I)tot (1 carrier] (DB): 43.8 46.1 39.1
(C/I)tot [multiple ] (DB): 29.6 31.9 24.9
BASEBAND S/I (DB): 69.8 72.1 63
BASEBAND NOISE (pW0p): N/A N/A N/A

CARRIER ID NUMBER : 6 7 8

CARRIER TYPE : TV/FM TV/FM TV/FM

BANDWIDTH (MHz): 26 26 16

DATA RATE (MBPs): N/A N/A N/A
NO. CHANNELS PER CARRIER : 1 1 1

(C/I)up (DB): 59.2 54.2 53.1

(C/I)dn (DB): 32.5 33.7 31.9

(C/I)tot [1 carrier] (DB): 32.5 33.7 31.9

(C/I)tot (multiple j (DB): 19.8 20.9 21.3

BASEBAND S/I (DB): 54.8 56 50.7

BASEBAND NOISE (pW0p): N/A N/A N/A

4
TV/FM

36
N/A

5
TV/FM

22
N/A

1 1
53.6 53.6
41.9 30.8
41.6 30.8
27.5 18.8
65.5 50.7
N/A N/A

9
DIGITAL

10
DIGITAL

54 36
90 60
1 1

56.1 56.1
49.5 41.5
48.7 41.4
32.7 27.2
N/A N/A
N/A N/A

CARRIER ID NUMBER 11 12 13 14 15

CARRIER TYPE •. DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL

BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot [1 carrier] (DB):
(C/I)tot [multiple ] (DB):
BASEBAND S/I (DB):
BASEBAND NOISE (pW0p):

CARRIER ID NUMBER
CARRIER TYPE •.
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier] (DB):
(C/I)tot [multiple 1 (DB):
BASEBAND S/I (DB):
BASEBAND NOISE (pW0p):

15 10 3.9 .14 54
6 12 1.544 .056 90

1 1 1 1 1

45.3 44.1 39.3 36.7 53.6

31.5 32.5 25.5 20.4 43.2

31.3 32.2 25.3 20.3 42.8

21.0 23.6 20.8 20.3 26.9

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

16
DIGITAL

17
DIGITAL

18
DIGITAL

19
DIGITAL

20
DIGITAL

54 36 36 54 16.6

90 60 60 80 8.8

1. 1 1 1 1

53.6 53.6 53.6 59.4 59.2

39.2 41.9 39.2 42.8 32.5

39.1 41.6 39.1 42.7 32.5

23.1 27.5 24.9 26.8 21.7

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A
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TABLE A-1 (Cont'd)

INTERFERENCE INTO ADJACENT SATELLITE

CARRIERS FROM THE NEX "MEDIUM NETWORK" CARRIER

CARRIER ID NUMBER

CARRIER TYPE

21
DIGITAL

22
DIGITAL

23
DIGITAL

24
DIGITAL

25
DIGITAL

BANDWIDTH (MHz): 1.030 43.0 43 43 1.229

DATA RATE (MBPs): 1.544 50 50 50 .512

NO. CHANNELS PER CARRIER : 1 1 1 1 1

(C/I)up (DB): 35.9 56.8 53.9 53.9 25.4

(C/I)dn (DB): 24.5 43.6 40.9 43.9 15.6

(C/I)tot (1 carrier] (DB): 24.2 43.4 40.7 43.5 15.2

(C/I)tot [multiple ] (DB): 24.2 28.5 25.8 28.6 15.2

BASEBAND S/I (DB): N/A N/A N/A N/A N/A

BASEBAND NOISE (pW0p): N/A N/A N/A N/A N/A

CARRIER ID NUMBER

CARRIER TYPE •
26

DIGITAL
27

SCPC/PSK
28

SCPC/PSK
29

SCPC/PSK
30

SCPC/PSK

BANDWIDTH (MHz): 1.229 .039 .039 .064 .064

DATA RATE (MBPs): .512 .056 .056 .056 .056

NO. CHANNELS PER CARRIER : 1 1 1 1 1

(C/I)up (DB): 37.4 40.5 40.5 42.0 36.0

(C/I)dn (DB): 11.3 21.6 24.3 24.7 18.7

(C/I)tot [1 carrier] (DB): 11.3 21.6 24.2 24.6 18.6

(C/I)tot [multiple j (DB): 11.3 21.6 24.2 24.6 18.6

BASEBAND S/I (DB): N/A N/A N/A N/A N/A

BASEBAND NOISE (pW0p): N/A N/A N/A N/A N/A

CARRIER ID NUMBER 31 32 33

CARRIER TYPE SCPC/FM SCPC/FM SCPC/FM

BANDWIDTH (MHz): .180 .018 .037

DATA RATE (MBPs): N/A N/A N/A

NO. CHANNELS PER CARRIER : 1 1 1

(C/I)up (DB): 33.0 28.8 32.4

(C/I)dn (DB): 23.1 24.8 27.6

(C/I)tot [1 carrier] (DB): 22.6 23.3 26.4

(C/I)tot (multiple ) (DB): 22.6 23.3 26.4

BASEBAND S/I (DB): 62.1 63.3 77.6

BASEBAND NOISE (pW0p): 606 457 17
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TABLE A-2

INTERFERENCE INTO THE NEX "MEDIUM NETWORK"
CARRIER FROM ADJACENT SATELLITE CARRIERS

CARRIER ID NUMBER :
CARRIER TYPE :
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier) (DB):
(C/I)tot (multiple ] (DB):

CARRIER ID NUMBER :
CARRIER TYPE •.
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier] (DB):
(C/I)tot [multiple 1 (DB):

1
TV/FM

36
N/A

2
TV/FM

36
N/A

3
TV/FM

36
N/A

4
TV/FM

36
N/A

5
TV/FM

22
N/A

1 1 1 1 1
19.5 22.2 19.5 22.2 18.4
25.7 25.7 '0.7 30.7 25.7
18.6 20.6 19.2 21.7 17.7
18.6 20.6 19.2 21.7 17.7

6 7 8 9 10
TV/FM TV/FM TV/FM DIGITAL DIGITAL

26 26 16 54 36
N/A N/A N/A 90 60

1 1 1 1 1
15.8 18.1 13.0 22.1 20.3
31.7 36.2 19.7 26.1 32.3
15.7 18.1 12.2 20.6 20.0
15.7 18.1 12.2 20.6 20.0

CARRIER ID NUMBER : 11 12 13 14 15
CARRIER TYPE : DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot [1 carrier] (DB):
(C/I)tot (multiple ] (DB):

CARRIER ID NUMBER :
CARRIER TYPE :
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot [1 carrier) (DB):
(C/I)tot (multiple ) (DB):

15 10 3.9 .14 54
6 12 1.544 .056 90
1 1 1 1 1

26.8 26.7 26.9 31.3 21.8
37.5 35.7 37.6 44.5 29.1
26.4 26.2 26.6 31.1 21.0
26.4 26.2 26.6 22.4 21.0

16
DIGITAL

17
DIGITAL

18
DIGITAL

19
DIGITAL

20
DIGITAL

54 36 36 54 16.6
90 60 60 80 8.8
1 1 1 1 1

21.8 23.8 21.1 21.4 14.0
33.1 32.3 32.3 35.1 29.9
21.4 23.2 20.8 21.2 13.9
21.4 23.2 20.8 21.2 13.9
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TABLE A-2 (Cont'd)

INTERFERENCE INTO THE NEX "MEDIUM NETWORK"

 
 1

111/1 

CARRIER FROM ADJACENT SATELLITE CARRIERS

CARRIER ID NUMBER 21 22 23 24 25CARRIER TYPE DIGITAL DIGITAL DIGITAL DIGITAL DIGITALBANDWIDTH (MHz): 1.030 43.0 43 43 1.229DATA RATE (MBPs): 1.544 50 50 50 .512NO. CHANNELS PER CARRIER : 1 1 1 1 1(C/I)up (DB): 29.0 20.6 20.6 20.6 20.6(C/I)dn (DB): 37.5 31.4 31.4 28.4 43.6(C/I)tot (1 carrier) (DB): 28.5 20.2 20.2 19.9 20.6(C/I)tot (multiple ] (DB): 28.4 20.2 20.2 19.9 20.6

CARRIER ID NUMBER : 26 27 28 29 30CARRIER TYPE : DIGITAL SCPC/PSK SCPC/PSK SCPC/PSK SCPC/PSKBANDWIDTH (MHz): 1.229 .039 .039 .064 .064DATA RATE (MBPs): .512 .056 .056 .056 .056NO. CHANNELS PER CARRIER : 1 1 1 1 1(C/I)up (DB): 24.8 34.3 37.0 28.9 34.9(C/I)dn (DB): 31.9 50.0 50.0 43.5 49.5(C/I)tot (1 carrier] (DB): 24.1 34.2 36.8 28.8 34.8(C/I)tot (multiple ] (DB): 24.1 19.9 22.5 16.7 22.7

CARRIER ID NUMBER : 31 32 33CARRIER TYPE : SCPC/FM SCPC/FM SCPC/FMBANDWIDTH (MHz): .180 .018 .037DATA RATE (MBPs): N/A N/A N/ANO. CHANNELS PER CARRIER : 1 1 1(C/I)up (DB): 34.0 42.0 45.8(C/I)dn (DB): 36.5 43.6 47.5(C/I)tot (1 carrier) (DB): 32.1 39.7 43.6(C/I)tot (multiple ] (DB): 24.5 22.1 29.1
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TABLE A-3

111/1   

INTERFERENCE INTO ADJACENT SATELLITE CARRIERS
FROM NEX "SMALL NETWORK" IN-ROUTE CARRIERS

•

CARRIER ID NUMBER
CARRIER TYPE :
BANDWIDTH (MHz):
DATA RATE (MBPs):

1
TV/FM

36
N/A

2
TV/FM

36
N/A

3
TV/FM

36
N/A

4
TV/FM

36
N/A

5
TV/FM

22
N/A

NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 61.5 61.5 61.5 61.5 61.5
(C/I)dn (DB): 56.2 58.9 51.2 53.9 42.8
(C/I)tot (1 carrier) (DB): 55.1 57.0 50.8 53.2 42.8
(C/I)tot (multiple ) (DB): 33.9 35.9 29.7 32.1 23.8
BASEBAND S/I (DB): 74.1 76.1 67.7000 70.1 55.7
BASEBAND NOISE (pW0p): N/A N/A N/A N/A N/A

CARRIER ID NUMBER 6 7 8 9 10
CARRIER TYPE •. TV/FM TV/FM TV/FM DIGITAL DIGITAL
BANDWIDTH (MHz): 26 26 16 54 36
DATA RATE (MBPs): N/A N/A N/A 90 60
NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 67.1 62.1 61.0 64.0 64.0
(C/I)dn (DB): 44.5 45.7 43.9 61.5 53.5
(C/I)tot (1 carrier) (DB): 44.5 45.6 43.8 59.6 53.2
(C/I)tot (multiple ) (DB): 24.8 25.9 26.2 36.7 32.0
BASEBAND S/I (DB): 59.8 61 55.7 N/A N/A
BASEBAND NOISE (pW0p): N/A N/A N/A N/A N/A

CARRIER ID NUMBER : 11 12 13 14 15
CARRIER TYPE : DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz): 15 10 3.9 .14 54
DATA RATE (MBPs): 6 12 1.544 .056 90
NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 53.2 52.0 47.2 37.6 61.5
(C/I)dn (DB): 43.5 44.5 37.5 25.4 55.2
(C/I)tot (1 carrier) (DB): 43.1 43.8 37.1 25.1 54.3
(C/I)tot (multiple ) (DB): 25.7 28.2 25.6 25.1 31.4
BASEBAND S/I (DB): N/A N/A N/A N/A N/A
BASEBAND NOISE (pW0p): N/A N/A N/A N/A N/A

CARRIER ID NUMBER : 16 17 18 19 20
CARRIER TYPE : DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz): 54 36 36 54 16.6
DATA RATE (MBPs): 90 60 60 80 8.8
NO. CHANNELS PER CARRIER : 1 1. 1 1 1
(C/I)up (DB): 61.5 61.5 61.5 67.3 67.1
(C/I)dn (DB): 51.2 53.9 51.2 54.8 44.5
(C/I)tot (1 carrier) (DB): 50.8 53.2 50.8 54.6 44.5
(C/I)tot (multiple ] (DB): 27.9 32.1 29.7 31.7 26.7

BASEBAND S/I (DB): N/A N/A N/A N/A N/A

BASEBAND NOISE (pW0p): N/A N/A N/A N/A N/A
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TABLE A-3 (Cont'd)

INTERFERENCE INTO ADJACENT SATELLITE CARRIERS
FROM NEX "SMALL NETWORK" IN-ROUTE CARRIERS

CARRIER ID NUMBER
CARRIER TYPE

21
DIGITAL

22
DIGITAL

23
DIGITAL

24
DIGITAL

25
DIGITAL

BANDWIDTH (MHz): 1.030 43.0 43 43 1.229
DATA RATE (MBPs): 1.544 50 50 50 .512
NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 43.1 64.7 61.8 61.8 33.3
(C/I)dn (DB): 35.8 55.6 52.9 55.9 27.6
(C/I)tot (1 carrier) (DB): 35.1 55.1 52.4 54.9 26.6
(C/I)tot (multiple ) (DB): 29.4 33.2 30.5 33.0 20.1
BASEBAND S/I (DB): N/A N/A N/A N/A N/A
BASEBAND NOISE (pW0p): N/A N/A N/A N/A N/A

CARRIER ID NUMBER
CARRIER TYPE •

26
DIGITAL

27
SCPC/PSK

28
SCPC/PSK

29
SCPC/PSK

30
SCPC/PSK

BANDWIDTH (MHz): 1.229 .039 .039 .064 .064
DATA RATE (MBPs): .512 .056 .056 .056 .056
NO. CHANNELS PER CARRIER : 1 1 1 1
(C/I)up (DB): 45.3 41.4 41.4 42.9 36.9
(C/I)dn (DB): 23.3 26.6 29.3 29.7 23.7
(C/I)tot (1 carrier) (DB): 23.3 26.5 29.1 29.5 23.5
(C/I)tot (multiple (DB): 16.8 26.5 29.1 29.5 23.5
BASEBAND S/I (DB): N/A N/A N/A N/A N/A
BASEBAND NOISE (pW0p): N/A N/A N/A N/A N/A

CARRIER ID NUMBER • 31 32 33
CARRIER TYPE SCPC/FM SCPC/FM SCPC/FM
BANDWIDTH (MHz): .180 .018 .037
DATA RATE (MBPs): N/A N/A N/A
NO. CHANNELS PER CARRIER : 1 1 1
(C/I)up (DB): 33.9 29.7 33.3
(C/I)dn (DB): 28.1 29.8 32.6
(C/I)tot (1 carrier) (DB): 27.1 26.7 30.0
(C/I)tot (multiple ) (DB): 27.1 26.7 30.0
BASEBAND S/I (DB): 66.5 66.8 81.1
BASEBAND NOISE (pW0p): 219 208 7
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TABLE A-4

INTERFERENCE INTO NEX "SMALL NETWORK" IN-ROUTE
CARRIERS FROM ADJACENT SATELLITE CARRIERS

CARRIER ID NUMBER 1 2 3 4 5
CARRIER TYPE TV/FM TV/FM TV/FM TV/FM TV/FM
BANDWIDTH (MHz): 36 36 36 36 22
DATA RATE (MBPs): N/A N/A N/A N/A N/A
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier) (DB):
(C/I)tot (multiple ) (DB):

CARRIER ID NUMBER
CARRIER TYPE
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier) (DB):
(C/I)tot (multiple ) (DB):

1 1 1 1 1
14.9 17.6 14.9 17.6 13.8
24.7 24.7 29.7 29.7 24.7
14.5 16.9 14.8 17.4 13.5
14.5 16.9 14.8 17.4 13.5

6 7 8 9 10
TV/FM TV/FM TV/FM DIGITAL DIGITAL

26 26 16 54 36
N/A N/A N/A 90 60
1 1 1 1 1

11.2 13.5 8.4 17.4 15.7
30.7 35.2 18.7 25.0 31.3
11.2 13.5 8.0 16.8 15.6
11.2 13.5 8.0 16.8 15.6

CARRIER ID NUMBER : 11 12 13 14 15
CARRIER TYPE : DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier) (DB):
(C/I)tot (multiple ) (DB):

CARRIER ID NUMBER
CARRIER TYPE
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier) (DB):
(C/I)tot (multiple ) (DB):

15 10 3.9 .14 54
6 12 1.544 .056 90
1 1 1 1 1

22.2 22.1 22.3 19.7 17.1
36.5 34.7 36.6 36.5 28.0
22.0 21.9 22.2 19.6 16.8
22.0 21.9 22.2 17.9 16.8

16
DIGITAL

17
DIGITAL

18
DIGITAL

19
DIGITAL

20
DIGITAL

54 36 36 54 16.6
90 60 60 80 8.8
1 1 1 1 1

17.1 19.2 16.5 16.7 9.4
32.0 31.3 31.3 34.0 28.9
17.0 18.9 16.3 16.7 9.4
17.0 18.9 16.3 16.7 9.4
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TABLE A-4 (Cont'd)

INTERFERENCE INTO NEX "SMALL NETWORK" IN-ROUTE
CARRIERS FROM ADJACENT SATELLITE CARRIERS

CARRIER ID NUMBER
CARRIER TYPE

21
DIGITAL

22
DIGITAL

23
DIGITAL

24
DIGITAL

25
DIGITAL

BANDWIDTH (MHz): 1.030 43.0 43 43 1.229
DATA RATE (MBPs): 1.544 50 50 50 .512
NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 23.8 16.0 16.0 16.0 16.0
(C/I)dn (DB): 35.9 30.4 30.4 27.4 42.6
(C/I)tot (1 carrier) (DB): 23.5 15.8 15.8 15.7 16.0
(C/I)tot (multiple 1 (DB): 23.5 15.8 15.8 15.7 16.0

CARRIER ID NUMBER :
CARRIER TYPE :

26
DIGITAL

27
SCPC/PSK

28
SCPC/PSK

29
SCPC/PSK

30
SCPC/PSK

BANDWIDTH (MHz): 1.229 .039 .039 .064 .064
DATA RATE (MBPs): .512 .056 .056 .056 .056
NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 20.2 22.7 25.4 17.3 23.3
(C/I)dn (DB): 30.9 42.0 42.0 35.5 41.5
(C/I)tot (1 carrier) (DB): 19.9 22.7 25.3 17.3 23.3
(C/I)tot (multiple ) (DB): 19.9 15.4 18.0 12.1 18.1

CARRIER ID NUMBER : 31 32 33
CARRIER TYPE •. SCPC/FM SCPC/FM SCPC/FM
BANDWIDTH (MHz): .180 .018 .037
DATA RATE (MBPs): N/A N/A N/A
NO. CHANNELS PER CARRIER : 1 1 1
(C/I)up (DB): 22.4 30.4 34.2
(C/I)dn (DB): 28.5 35.6 39.5
(C/I)tot (1 carrier) (DB): 21.5 29.3 33.1
(C/I)tot (multiple ) (DB): 20.8 18.6 25.6
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TABLE A-5

INTERFERENCE INTO ADJACENT SATELLITE CARRIERS
FROM NEX "SMALL NETWORK" OUT-ROUTE CARRIERS

CARRIER ID NUMBER
CARRIER TYPE •.
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot [1 carrier] (DB):
(C/I)tot (multiple ] (DB):
BASEBAND S/I (DB):
BASEBAND NOISE (pW0p):

CARRIER ID NUMBER :
CARRIER TYPE :
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier] (DB):
(C/I)tot (multiple ) (DB):
BASEBAND S/I (DB):
BASEBAND NOISE (pW0p):

CARRIER ID NUMBER :
CARRIER TYPE :
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier] (DB):
(C/I)tot (multiple 1 (DB):
BASEBAND S/I (DB):
BASEBAND NOISE (pW0p):

CARRIER ID NUMBER :
CARRIER TYPE :
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier] (DB):
(C/I)tot (multiple ) (DB):
BASEBAND S/I (DB):
BASEBAND NOISE (pW0p):

1
TV/FM

36
N/A

2
TV/FM

36
N/A

3
TV/FM

36
N/A

4
TV/FM

36
N/A

5
TV/FM

22
N/A

1 1 1 1 1
63.2 63.2 63.2 63.2 63.2
51.2 53.9 46.2 48.9 37.8
51.0 53.4 46.1 48.8 37.8
29.8 32.3 25.0 27.6 18.8
70 72.5 63.1 65.7000 50.7
N/A N/A N/A N/A N/A

6 7 8 9 10
TV/FM TV/FM TV/FM DIGITAL DIGITAL

26 26 16 54 36
N/A N/A N/A 90 60

1 1 1 1 1
68.8 63.8 62.7 65.7 65.7
39.5 40.7 38.9 56.5 48.5
39.5 40.7 38.9 56.0 48.4
19.8 21.0 21.3 33.1 27.3
54.8 56 50.7 N/A N/A
N/A N/A N/A N/A N/A

11
DIGITAL

12
DIGITAL

13
DIGITAL

14
DIGITAL

15
DIGITAL

15 10 3.9 .14 54
6 12 1.544 .056 90
1 1 1 1 1

54.9 53.7 48.9 39.3 63.2
38.5 39.5 32.5 20.4 50.2
38.4 39.4 32.4 20.3 50.0
21.1 23.8 20.9 20.3 27.1
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A

16
DIGITAL

17
DIGITAL

18
DIGITAL

19
DIGITAL

20
DIGITAL

54 36 36 54 16.6
90 60 60 80 8.8
1 1 1 1 1

63.2 63.2 63.2 69.0 68.8
46.2 48.9 46.2 49.8 39.5
46.1 48.8 46.1 49.8 39.5
23.2 27.6 25.0 26.9 21.7
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
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TABLE A-5 (Cont'd)

INTERFERENCE INTO ADJACENT SATELLITE CARRIERS
FROM HEX "SMALL NETWORK" OUT-ROUTE CARRIERS

CARRIER ID NUMBER
CARRIER TYPE

21
DIGITAL

22
DIGITAL

23
DIGITAL

24
DIGITAL

25
DIGITAL

BANDWIDTH (MHz): 1.030 43.0 43 43 1.229
DATA RATE (MBPs): 1.544 50 50 50 .512
NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 44.8 66.4 63.5 63.5 35.0
(C/I)dn (DB): 30.8 50.6 47.9 50.9 22.6
(C/I)tot (1 carrier) (DB): 30.7 50.5 47.8 50.7 22.4
(C/I)tot (multiple ] (DB): 24.9 28.6 25.9 28.8 15.9
BASEBAND S/I (DB): N/A N/A N/A N/A N/A
BASEBAND NOISE (pW0p): N/A N/A N/A N/A N/A

CARRIER ID NUMBER
CARRIER TYPE
BANDWIDTH
DATA RATE
NO. CHANNELS PER
(C/I)up
(C/I)dn
(C/I)tot (1 carrier)
(C/I)tot (multiple j
BASEBAND S/I
BASEBAND NOISE

•
(MHz):

(MBPs):
CARRIER :

(DB):
(DB):
(DB):
(DB):
(DB):

(pW0p):

CARRIER ID NUMBER
CARRIER TYPE
BANDWIDTH
DATA RATE
NO. CHANNELS
(C/I)up
(C/I)dn
(C/I)tot
(C/I)tot
BASEBAND
BASEBAND

(MHz):
(MBPs):

PER CARRIER :
(DB):
(DB):

(1 carrier) (DB):
(multiple I (DB):
S/I (DB):
NOISE (pW0p):

26
DIGITAL

27
SCPC/PSK

28
SCPC/PSK

29
SCPC/PSK

30
SCPC/PSK

1.229 .039 .039 .064 .064
.512 .056 .056 .056 .056

1 1 1. 1 1
47.0 43.1 43.1 44.6 38.6
18.3 21.6 24.3 24.7 18.7
18.3 21.6 24.3 24.6 18.6
11.8 21.6 24.3 24.6 18.6
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A

31
SCPC/FM

.180
N/A

32
SCPC/FM

.018
N/A

33
SCPC/FM

.037
N/A

1 1 1
35.6 31.4 35.0
23.1 24.8 27.6
22.8 23.9 26.9
22.8 23.9 26.9
62.3 64 78.1
579 397 15
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TABLE A-6

INTERFERENCE INTO NEX "SMALL NETWORK" OUT-ROUTE
CARRIERS FROM ADJACENT SATELLITE CARRIERS

CARRIER ID NUMBER : 1 2 3 4
CARRIER TYPE : TV/FM TV/FM TV/FM TV/FM
BANDWIDTH (MHz): 36 36 36 36
DATA RATE (MBPs): N/A N/A N/A N/A

5
TV/FM

22
N/A

NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 20.6 23.3 20.6 23.3 19.5
(C/I)dn (DB): 22.4 22.4 27.4 27.4 22.4
(C/I)tot (1 carrier) (DB): 18.4 19.8 19.8 21.9 17.7
(C/I)tot (multiple ) (DB): 18.4 19.8 19.8 21.9 17.7

CARRIER ID NUMBER : 6 7 8 9 10
CARRIER TYPE : TV/FM TV/FM TV/FM DIGITAL DIGITAL
BANDWIDTH (MHz): 26 26 16 54 36
DATA RATE (MBPs): N/A N/A N/A 90 60
NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 16.9 19.2 14.1 23.1 21.4
(C/I)dn (DB): 28.4 32.9 16.4 22.7 29.0
(C/I)tot (1 carrier) (DB): 16.6 19.0 12.1 19.9 20.7
(C/I)tot (multiple ) (DB): 16.6 19.0 12.1 19.9 20.7

CARRIER ID NUMBER : 11 12 13 14 15
CARRIER TYPE : DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz): 15 10 3.9 .14 54
DATA RATE (MBPs): 6 12 1.544 .056 90
NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 27.9 27.8 28.0 25.4 22.8
(C/I)dn (DB): 34.2 32.4 34.3 34.2 25.7
(C/I)tot (1 carrier) (DB): 27.0 26.5 27.1 24.9 21.0
(C/I)tot [multiple ) (DB): 27.0 26.5 27.1 23.2 21.0

CARRIER ID NUMBER : 16 17 18 19 20
CARRIER TYPE : DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz): 54 36 36 54 16.6
DATA RATE (MBPs): 90 60 60 80 8.8
NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 22.8 24.9 22.2 22.4 15.1
(C/I)dn (DB): 29.7 29.0 29.0 31.7 26.6
(C/I)tot (1 carrier) (DB): 22.0 23.5 21.4 22.0 14.8
(C/I)tot (multiple ) (DB): 22.0 23.5 21.4 22.0 14.8
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TABLE A-6 (Cont'd)

INTERFERENCE INTO NEX "SMALL NETWORK" OUT-ROUTE
CARRIERS FROM ADJACENT SATELLITE CARRIERS

CARRIER ID NUMBER
CARRIER TYPE
BANDWIDTH (MHz):
DATA RATE (MBPs):
NO. CHANNELS PER CARRIER :
(C/I)up (DB):
(C/I)dn (DB):
(C/I)tot (1 carrier] (DB):
(C/I)tot (multiple ) (DB):

21
DIGITAL
1.030
1.544

1
29.5
33.6
28.0
28.0

22
DIGITAL

43.0
50
1

21.7
28.1
20.8
20.8

23
DIGITAL

43
50
1

21.7
28.1
20.8
20.8

24
DIGITAL

43
50
1

21.7
25.1
20.0
20.0

25
DIGITAL
1.229
.512

1
21.7
40.3
21.7
21.7

CARRIER ID NUMBER 26 27 28 29 30
CARRIER TYPE DIGITAL SCPC/PSK SCPC/PSK SCPC/PSK SCPC/PSK
BANDWIDTH (MHz): 1.229 .039 .039 .064 .064
DATA RATE (MBPs): .512 .056 .056 .056 .056
NO. CHANNELS PER CARRIER : 1 1 1 1 1
(C/I)up (DB): 25.9 28.4 31.1 23.0 29.0
(C/I)dn (DB): 28.6 39.7 39.7 33.2 39.2
(C/I)tot [1 carrier] (DB): 24.1 28.1 30.6 22.6 28.6
(C/I)tot [multiple ] (DB): 24.1 20.8 23.3 17.5 23.5

CARRIER ID NUMBER : 31 32 33
CARRIER TYPE SCPC/FM SCPC/FM SCPC/FM
BANDWIDTH (MHz): .180 .018 .037
DATA RATE (MBPs): N/A N/A N/A
NO. CHANNELS PER CARRIER : 1 1 1
(C/I)up (DB): 28.1 36.1 39.9
(C/I)dn (DB): 26.2 33.3 37.2
(C/I)tot (1 carrier] (DB): 24.1 31.5 35.4
(C/I)tot (multiple ] (DB): 23.4 20.9 27.8
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2. C-Band Interference Analysis.

The C-Band interference model, when applied in conjunction

with the SpotNet C-Band characteristics, produces the results

contained in Tables A-7 through A-9. Table A-7 contains the input

parameters used in the model, including the SpotNet C-Band

characteristics (lines 61-64), and the characteristics of all

other space stations (lines 1-60). Table A-8 summarizes the

thermal noise characteristics of each carrier. Table A-9

summarizes the input assumptions made and contains footnotes

applicable to the preceding tables. Table A-11 summarizes the

interference interactions between each pair of carriers. Since

there are 64 carriers, there are 4,096 possible interactions.

The table details the number of dB by which an interfering

signal exceeds the interference criterion of the desired signal.

A blank entry for any interaction indicates that the interference

criterion is met. An asterisk indicates that the interference

exceeds the criterion by more than 9.5 dB. As can be seen in

Table A-10, SpotNet is a relatively low-interference C-Band

satellite system. This is due to an RF system and signal design

that is highly compatible with existing satellites. Those systems

having the most interference entries include satellites that are

copolarized with the SpotNet system. As stated in OST Report

FCC/OST R83-2, polarization interleaving between satellites is

necessary for achievement of 2 satellite spacing.
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NEX currently plans to use the "Hughes/Western Union"

polarization/channelization plan for the C-Band portions of the

NEX satellite system. Depending upon the final assignment of

other satellites to adjacent orbital locations, it may be

desirable, from the standpoint of interference potential, to use

the complementary "RCA" polarization/channelization plan. This

situation currently occurs, for example, at 101° W.L. between the

Canadian Anik D-1 satellite (104.5° W.L.) and the Western

Westar 4 satellite (98.5° W.L.).

Table A-11 presents the results of an analysis of the

potential

subsystem

all other

Union

interference interactions between the SpotNet C-Band

using the "RCA" polarization/channelization scheme and

authorized satellites. The same information presented

in Table A-10 is presented in Table A-11, with the exception that

the polarizations of SpotNet have been reversed. Instead of being

vertically polarized, the uplink is polarized horizontally. The

downlink polarization is similarly reversed.

The results of these analysis show that SpotNet is relatively

compatible both in the complementary polarization scheme and in

its primary polarizations. In particular, it can be seen that

those satellites that are shown in Table A-11 to have some

potential interference interactions with SpotNet are relatively

interference-free when operating adjacent to the complementary-

polarized SpotNet in Table A-10.
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BURUNGTON NORTHERN INC.

GERALD GRINSTEIN

Vice Chairman

August 20, 1987

Mr. Clay T. Whitehead
National Exchange, Inc.
1505 Planning Research Drive
Suite 220
McLean, Virginia 22102

Dear Mr. Whitehead:

777 Main Street
Ft Worth, Texas 76102
I817) 878-2272

The attached financial statements show Burlington Northern, Inc.
(BNI) assets of $10.7 billion and stockholders equity of $3.5
billion. In addition, BNI has credit lines of $1.35 billion. Annual
funds from operations exceeded $1.2 billion for 1986. These available
funds are well in excess of the $563.2 million required over six
years for the National Exchange satellite program.

BNI has reviewed National Exchange's FCC application and
its business plans for satellite system construction and operation.
BNI intends to provide the necessary financial support for that
satellite project and other National Exchange projects subject to
normal business reviews of market conditions and each project's
progress to assure acceptable levels of risk and return.

Very truly yours

Gerald Grinstein

Attachment
Annual Report/10K
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BURLINGTON NORTIIERN INC

nNANciAL HICHUGHTS
(la Willows. &tope Per Share Aosaissats)

For the Year

Sylvia Char1e(3)

.r•

int 41)
(11mbisol)

$ 6.941
957

11,1L51

Operating Income (LOU) (129) 1140
Cumulative Effect of Change in Railroad Depreciation Method of

Accounting(4)  (116)
Net Income (Loss) 
taming' (Lou) per Common Share

(660) 596

Earninp (Loss) before. Cumulative Effect of Change in Railroad
Depreciation Method of Accounting . (7.53) 7.19

Cumulative Effect of Change in Railroad Depreciation Method of
Ateounting(4)  (4S4)

foruinp (Loss) per Common Share (12.07) 7 19
Pro /POMO Net Income and 'Earnings per Common Share. Assuming

Reiroortive Met of Change in Railroad Depreciation Method or
Accounting:

Net Income (4)  SS7
Earnings per Common Share(4) 665

At Year End:
Total Antis  $10.651 $12.156
Long-term Debt 3.394 3.11

Ill

4
Preferred Stock — Redeemable
Redeemable Preferred Stock Of SUbSidillry . • .

17
45

44,1

Common Stockholders Equity 3314 4.512
Book Value per Common Share .. 47.90 61.31

(1) Previously reported amounts have been restated for succeuful efforts method of accounting for
oil and pa properties. See Note I of Notes to Consolidated Financial Statements.

(2) Amounts for 19t5 include Southland on the equity method of accounting. See Note 9 of Notes to
Consolidated Financial Statements.

(3) The non-cash. presaa Special Charge includes a writedown of the Company's oil and pa
properties and a writeog of surplus railroad assets. See Note 3 of Notes to Consolidated Financial
Statements.

(4) The retroactive application of the new method of depreciation is recognized efective as of
January I. 1916. See Note 1 of Notts to Consolidated Financial Statements.
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To Ow Stockhoiders

The Company's IOW operating results include II I billion Oi non•cash charges to net income
athkh principally miter' changes in accounting methods and reductions in he ....trying value of
railroad and oil and gas assets &chiding these effects. pro forma net income *as IVO million or $1 44
per share in 11A6 compared to 11M7 million or SAM per share in Ii.3 Free Cash Now (funds prnvided
by operations less capital espendilisres) isivresied to 1644 million from $413 million in 11114.3 In

of the Company's strs• financial position, the Board of Directors ins.rresell the ennisal
COMOI100 divtdend by 11.3% to 1200 per share

The railroad's position AS the lo&-cost carrier has enabled it to price transportation services
eggersaavely while conthiuing to prnvtrie the reliable anti Glade seivicr rei1siired h shippers in
totioy•I ronopetitive envirnnment Over the past aVe years. the railrnikl has made sulivtiintial capital
investments in programs designed to reduce costs and increase productisity These espeiwliiiires
much to protect operating margins in • period of at treinc volumes and kclinin& re*reilies

la Paso Natural Cas Company contributed significantly in 14.ift cmliii loser one•third of
m0161421,4 pro forma operating income In spite of changing an4I sometimes conflicting regioiatorv
pehetes agecting the natural ;All transmission industry. ErNt: continues to lw an efficient transporter
of competitively priced tn. ural as to major markets in tolifornia old the Smithw.rst

The consolidation of Southland Royalty Cninpar) acquired in late NM with Meridian Oil *as
completed during 19n6 The Company's energy reserve pM111011 MI* ranks it as imc a the largest
independent oil and as operations in the United States Most of its rnergs resent-% are 111..11 Its ell and
strategically located

OW forest products business was quite socrestfol iniglifi as A reseal of strong dimbrilic demand
and an active evert market Burlingtnn Northern Motor Carriers l'sinipleiril the integration of III
independent trucking companies acquired (luring 19k3 *nil aging.% col pcisitise operating results The
minerals operation reached active operating statist (hiring iirkiii Anil is egploring
myna opportunities. The real estate romper') contiiiiiril to III4'f CAW prOpert shies through emphasis
on pre.development marketing

While land was disappointing Irons SW earnings .ire point cash no* 21111 the nnuiiIaIruI
unsocial position of the Ciimpany eont'inie ti) he lining The U11111111111% V01111fIlle% to 6111111 for the
future and in 19411 invested spprntimairly SNX) million in capital impro%rinents all if %MO, %as
provided through internal cash generation

ea.( 14)
Ali 515011 M. 'saw ta



O

S

'a84

Form 10-K
Burlington Northent

SECURITIES AND EXCHANGE COMMISSION
Washington, D.C. 90149

Annual Report Pursuant to Section 13 or 13(d) of
the Securities F.sehanga Act of 1934

Foe Ow fti-al 'oar eri4ed Dircensher 31, teas Commission file number 10151

BURLINGTON NORTHERN INC.
It sett meow el ispintregsi as sperille4 Is les fiseriewl

WO Third Avenue. Sessile. Washington M10440117
Telephonei (904) 447.3113A

Incorporates', in the State of Delaware Employer Identification No 41 laripm

Securitiel registered pursuant to Section 12(b) of the Anti
Common Stock, without par value;
110 Par Value Preferred Stork

The above securitlei are registered on the New York, Midwest and PeriRe Stock Exchanges.

11%11 1)ebentures due 1015i 9%111 Notes due 1994i and 9% 1)elsentures due 2011. These securities
are restisteres1 on the New York Stock Eschange.

Securities registered pursuant to Section Ma) of the Act: None

Indicate by check mark whether the registrant (I) has fileil all reports required to lie Med by
Section 11 or 1S(d) of the Securities Flu-hang, Act of 19:14 during the preceding 12 months (or fi.r
such shorter period that the registrant as require in Me such reports). „nil (2) has been sub;ect te.
such Aling requirements for the past 90 rias Yes X NO

State the aggregate market value if the k ntIllit $1114•11 held iss miss affiliates of the registrant:
Common stork aggregate market value as of Deceniber 11. 1916,. $3.929.014.241.

Indicate the number of there* outstanding of each of the registrant's classes of common stock. as
of the latest practicable date Class Common Stock. without par value. on December .11. 1906. Shares
Outstanding 71,744,30.S.

MX:VW:NTS INCORPORATFD RY RE.F•Eni.:Ncp:

List hereunder the follov.ing iliteitivirtits if iiii-nrporated rtirrener anti thr Part of the
Form 10 K (e g. Part I. Part II. etc I into which the ilocianient is incorporaeril

Burlington Northern IncIi.riii...isr pros% statement. to hr filed not later than 21) lays after the
end of the fiscal /ear enserell Iv% thus report. is inrilniOrairli by reference into Part III

The Securities and Exchange I :onninttion has not appriord or disapprocil this Form 10 K. %Inch
Is incisidesi in the Registrant's Annual Report to Stnekholiirrs Or Ilimrsi on the acciiracv Of rairquacv
of this report
=GMT
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PART I

It... Onsr and Two

SVSINF3.3 AND PROPERTIES
Burlington Northern Inc (the -Company-). through operating subsidiaries. is primarily engagedin transporiation and naturbl resource businesses The Company s principal business activities et, arail carrier system, a natural gas pipeline. the esploration. development. ani production of oil. gasera. iron ore, taconite anti other minerals, the sale of timber and logs primarily from land owned bythe Company, the manufacture and sale of forest products. telecommunications and motor carrier111111Prilioes. The Company was incorporated in the State of Delaware in 1941 se pert of a holdingcoospany rronianisatiun

In the secorwi quarter 1998. the Company recorded a nori•cash. pre as Special Charge of 91157million and changed the method of accounting for its oil anti gas properties from the full cost methodto the successful efforts method Additionally the Company adopted anew method of depteriattoo forthe majority of its railrood transportation properties See Notes 2 and 3 of Notes to ConsolidatedFinancial Statements

SEGMF-NT INFORMATION

The segment information it set forth in the Financial Statements on pages LT 21 and 31

RAILROAD TRANSPORTATION
Burlington Northern Railroad Company ("Railroad") operates tit • largest railroad isiem in theUnited Stales In terms of total miles of road The p-lacipal cities served include Chicsgo. MinneapolisSi. PIM,. Pargo•Moorhead. Billings. Spokane. Seattle. Portland, St Louis. Kansas City.Des Moines, Omaha. Uncoln, Cheyenne, Denver. Fort Worth. Dellis. Houston, Galveston, Tulsa,Wichita, Springfield (Missouri). Memphis. Birmingham. Mobile and Pensacola As of December 31.1946. the system consisted of 27,706 miles of track. which included 16.490 miles of main lines. 9.019miles of branch lines and 2.167 miles of secondary main and branch lines
The contributions of major commodity groups to gross rail freight ff.% ences of Railroad were asfollows.

Agricultural Products
Vest radva Diretivabry 31.

111.1 I OWGrain
Food and kindred products

10th1. . 10 7%
7.3

14 ri
6.3Other

204 19.3 22.2Forest Products
Lumber ind wood products

Pi 4 77 70Pulp. paper and allied products 3A 3.6 31_
112 113 10.2Mine Products

Coal . .
353 194 40 !IStone. clay and glass products 2.4 2 5 13Metallic ores
2.1 22 2.3Nonmetallic minerals

-1.7-47:.--.

I 9 I 4
46940.0Manufactures and Miscellaneous

Intermodal
99 9 0 7.9Chemicals and allied prilducts fr 1 - 4 6 4.1Primary metal products 1 3 I 9 2.0Other
A 2 77 0.7

2.57 i12 20.7Total
100 0% 100 OS 100.0Sum= 'mow7,1.
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ikrIssilairmi Products

Railroad 111 atratimpeally lorsiod to arm* the Midwest and Crest Plains vain prodfiOing regions.
and its s peosninont rail transporter of grain Railroad series all the moot terminal, storage, feeding and,

feed procrasing lot-anon. ea well as moor 'sport markets in the Pactic Northwest, Crest Lahr • and
(sl( eistOossis Railroad vain tonnage strengthened in 1266 with a 11 percent increase over MS

Venni Products

Rails-sail servos the tinibiet producing regions of the Parlic Northwest. Midwest and the South.

heeling $ignierant violuises of lumber plywood and structural panels. wood chips, wood pulp. paper
asid pacer products. Fluctuations in the level of forest products traffic result from general economic
em.dittosa as Nies-tea in new houstng anti inclustrial production levels. competition with otiver modes

of tramaporialbon. end @sport tiontand

Cosi

The. 'raneporiation of coal is Railroads largest source a rail freigi.t revrnue II The ilecreasc in coal
wakens( 4 MHO 1113 waaesuard by reduced demand and II r tesppd competition from other railroads.
Cod t,anavetaiion 'avenues for len were reduced by 1101 minion for coal rate litigation reserves.
The fesisowing table sets forth relevant information about the transportation of coal:

Year rowipd Dirrrealort 31,
tin IOU

Coal Transportation Revenues (in millions)

..101••••••

SI .2R2.6 11,640 2 11.8011.1
Tont of Cosi Originated (in millions) 121.3 129 3 140.7
Casa Revenue Ton Miles (in billions) 95.4 101 A 111.5

During 1046. seprostinstely 26 percent of the coal tonnage originated h Railroad was carried in
unit trains. Unit trains haul a single commodity exclusively from origin to dettination and return empty
to the point of origin on a continuous basis Cool unit trains typically consist of 107 or more hopper or
gondola can capable of holding 101 tons of coal each anti. depending on the difficulty of the grades
encountered, from three to sit locomotive units.

Approalinately 15 percent of the coal unit train traffic originated by Railroad in 19116 originated in
the Powder Rivet Basin of Montana and Wyoming and w as destined for coal R r eirl electric generating

stations in the Midwest. the Crest Plains. Oklahoma and Teta,. The balance of the coal traffic

originated by Railroad in 1966 came from mines in the Midwest and the South

Railroad has approximately 93 percent of its coal unit train traffic under contract and is actively
pursuing negotiations with several utilities for additional contracts.

In the second hail' of 1964. Chicago & North Western Transportation Company ("C&NW")

commenced mai unit train operations over the Orin•Gillette line in the Powder River Basin and the
ClINW's newly built connector hne with Union Pacific Railroad Company ("Union facile") On May
15, 11113, the CIENW lied an application with the Interstate Commerce Commission ("ICC-) for
approval to construct and operate a 10.7 mile line extension in the Poader River Basin in Wyoming to
serve three additional coal mines north of Coal Creek Junction. On January 15. 19116, the ICC approved
the CitP4W line estension application. After the ICC decision. Railroad entered into an agreement to
sell a one-half interest in its 10.7 mile line in Wyoming. between Coal Creek Junction and Cabello
Junction. to CIsNW providing CbINIW access to serve those additional tnines north of r I Creek
Junction The sale transaction closed on December 15. 1966.

intormoda/

R•ilroad continued the use of ilouhl..-stacit cars in 19041 tor 'the, with i.iher sew types of
intertnndal (trailer an container or, flatcar) equipment to reduce costs and improve service. Labor

2
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egromosis. which were negotiated with operating crsAs to permit use id two -person crr•s on specialshorter haul Intel-modal trains. were espanded to incluUe additional frame in 1946.

Oporatias Yortoes

Certain signilcant freight statistics of Railroad were as follows
Yost Kailed Domeslin, 31,

IONS 1011111

R•s'ff111t Ton Miles (in millions) 1117.22.3 1,14.092 200.5.0
Reo*OfIllt Tons POf Carload  70 116 7111 72.01Revenge Tons Per Train  2.939 1014 3.:74Freight Train Miles (In millions)  93.7 81.0 63.2

During 1996. Railroad originated approximately 119 percent of all the rail tonnage it handled

hood Property

Is 1. approximately VG pet rent of the total net ton miles carried by Railroad was handled on itsmain lines. At December 31. 19h6. approsimstely 111,471 miles of Railroad's tracks consisted of 112.1h.or hearts'', roil, Including apprnalmately 41,647 track miles of 132•1h. or heavier rail At the same date.8303 miles of !rock were equipped with centralised traffic control Additions and replacements to roadproperty were as follows.
V 'sr F imoird I *pry sa hirr 31.

Track Miles of Rail Additions and Replacements

sett 104

New 
6611 629Secondhand . 177 406 43*

Miles of New Track and Siding Included Ahoy('  IS 47 114Track Miles of Continuous Welled Rail Laid in Rail Additions
and Replacements Included Above .. 722 1.02k 990Track Miles of New Centralized TraMe Control Signaling
Systems  139 202 133Track Miles Surfaced or Reballasted 9.631 14,157 13167

Ties Inserted (In thousands) ...... 2.223 1.01:111 4.539

.1
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Itadrood owned oe leased this following units of railroad rains stock at,Docitusbor 31, 191101

"Piamber at Units
Owned 1rd

Locoatotiv es
Freight 715 1.16$
Passenger 25
Multi-purpose  113
Switching  119

Total LOCoftutives  1.117 1.310
Auxiliary Units 3

Total Locomotives and Ausilibry Units 1 Imo

Freight Can:
lio I -general purpose 1.9114
los-spocially equipped  4,970
Gondola 6.214
Hopper -open top R.579
Hopper-covered  16.634
Refrigerator  3.333
Flat  4.204
Caboose 1137
Other  L34

Total Freight Cars   51 319

Commuter Passenger Cars

Toad

L000
1.5
183
119

L517
3

£.!.! t 530iy3

3.346 6 3a0
364 5,334
?,76 6,6CC1

1.1511 10.435
701 19.341

1.166 4.499
IA 4.2.21

457
6 l5'40

L! 50 159

141 141
=NMI=

The average age (in vein) of locomot;ves and freight cars was 139 and !ill. respectively. at
December 31. 1966. compared to 13.2 and 15.6. respectively. at December 31. 1965.

The average percentage of Railroad's locomotives and freight cars awaiting repai,‘ during 1966
was 5.1 and 3.5. respectively, compared to 3.9 ard 2.6. respectively, in 1963.

OIL AND CAS

The Company's oil and gas segmeni iitcludes oil and gas esplorition and production activities,
intrastate natural gas pipeline systems and the production and marketing of natural gas liquids
("NCL").

Meridian Oil Inc. ("Meridian") pruvides exploration, development, production and management
services to all of the Company's oil and gas production properties. Meridian has oil and gas activity in
14bstantially all of the major producing areas of the continental United States. Virtually all oil and gas
production is from property Incited in the United States. Data presented for Meridian herein reflects
all of the Company's 041 and gas production activities. intrastate tiatural gas pipeline syyterns and the
production and marketing of NCL's. excluding Southland Royalty Company ("Southland-) in 1965 and
1964.

4
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Mr*Ilan*, esp4tal eapendllurrs were as follows

Yaw gadwil Derenbasar 31, 
INS 11116 ISM_ _

its TIssewaris)
Oil and Cal Activities I 66.031 1302.1110 $114.714
Intrastate Pipeline 12.304 10.007 10.0011
Administrelive 7j16 11 121 0 ON-- A-

10411 $114.061  $114e46 $01.111....m.s.... ..............

Gems' expenditure% fur 041 and Gus activities inelsule espIrwation rusts espensed under the
successful efforts sn-thusl of accounting and eapitalired interest The ilerreasse In 19146 espenditiores is a
mit olloirer oil and plat sales pries's. 1)rilling acIlvily was venles1 In the Son Juan Ruin. the Williston
SAWN. the Permian Basin. the Gulf Coast and the shallower pertinn of the Anadarko Basin The 111016
program reiulted in net reserve additinns of 6 2 million !murk i-MMIlbls") a oil drwl 61 billion cub‘c
(P4.1 (-11K:r) of gas dna also ennverted net reserves of o AIMIlhis and 1410 11CF from moved
undevelorwd to proved developed.

nes oil and gat production for I I$S6 was 11 1 M1641111s and 14.3 ncr. respectively. as
compared In 30 h41416111, and 107 NUT. reirwethrly. in 111.1.1 The Inesraw its 14066 oil and a,aa
production is priouspall), sloe to the Wilnitiinon a Southland in 1)ecensher

Prothselan Walls. 1)eveloped ansl Uncte*eloped creage
At December 11. Ping. nolerrillt in product's r wells WW1 des rinpril WWI sowlr. rloirW-11 acreage were

as (*flows.

  Pywdeeine str11.- ...- _
Ci• 1111 llitmelord Seers . i',4.11oreriarift Servo_....— ___.

Caw %et Cram Nvi Cry^. ises C;,ttsst Pars-- 
I0.641 4,01112 11.171) 1.050 4.2L110 2.16A IMO i 1 31.000 2.711.000

Drilling Act: wity

The folio. snit table sets forth Meridian's net proiliictise and dry wells conspleted

Tent kaola4 ISereasher 31.
IOU

Productive Wells
Explcrainry 13 1 19 4 10.6Development 46 213.1 43 7

100 244 3 3.3
Dry Wells

Espliwatnry
Development

Total net wells

191 174 446
12 2 1.12 lt3

31.3 606 60.9
131 4 305 1 117.2
www- snow

As of Deeember11. 1906. 12 gross wells, repreiesiting arierntimately 16 11 net &ells. were being
IIIiIkI

Oil and Gas Production an Sala.

Refri to Part 11. Item right - Financial Statement% and Sispplementari 1)ats fnr oil and gas
preduction Approsiniaiels 101 rwrcrnt of the 49.46 as prosinction was saki to Ti Peso Natural Cu
rassupany (“rpNe..•) ami II percent was transported to direct sale customers through FPNG's pEpelesse
facilities Meridian eiliecti to contitosor Ito sell or transport a tillostimilosa porlIon is as comdssetion to
nr throinth ElpNc.s pineltne Ind us also seeking new customers in order to broaden 114 marketing base
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MorkIlan's evertor oil sod goo oalos picot, prodisetion cons /lithos coats) and depreciation.
snd amorgitatitin (-0(*A") rroo were as follows

Tow Said DuessuberU. 
ION 'U-

Avoca. 3ti1es Prices.
011 per barrel   $14 OS 113 II SUM
Ca* per thousand rabic FIMPt,4444(7.) $74 131 443

Average Prriduction Coats per ivalent MC?' 037 0.37 0 nil
DDA Ram per Equtvaleris 07. 0.73 OW

• "Ikalvalent micr. refers to rowiluond oil and gas production with cul rvwsverseti to gam on this basis ofe MC? per barrel 44 oil.

rimmed kmarvoi

Refer to Pat 11. Item Eight — Floiancial Statements aryl 3tisAp4yIlto111111ry IVO for volumetric dots
portsaning to proved oil sal pi PIPItt,i(Pi. /11 oe reserves reported to other agencies. rift to Items One —
Natural CU Operitiune.

(strait& P1pollaos sod NCI. Mai4otli4

meridian opersies Iwn insraissie salwail pi pippline sysies 0wee! Ti... totalling opproci-
atately 700 1111144 and lb eng.ged In the production and ma/Ailing of NCL

Meridian sells natural gas frnin its intrastate systems iu Term to industrial customers. eliictrie
and other intrastate pirelieus rompanws P4CL's are sold to a vats's, of *holey& and

industrial ruttor...ra Approsst I34 rer,-ent or Meridian, 11911 NCL. sales were to 11EI Pow Prodisets
Company, a noralluted entity. pursuant 14.1 4 contract espirinz in 1903

Mtnitilan's natural gas throughput and NCL sales and production neve as fulkrw%

Tor Laded Duovadeff It.

Natural Cal Throughput (90)

IOU lad

Sales 37 et
Transpoeistion Jj

Total se 47 811

NCL
Sales ... '7.' 310 191

IMMO'

Production:
Meridian owned Plants 4.11 3.3 14
MC awned MIMI .100 13.3 14.3

Total 14.9 $90 IN.?
itiMINI

NCL sales volumes have been pest ̀f than produdion volgoariwi due to trovitfmg *estivate% cow
ducted by Meridian.

Meridian purchases the majority of its natueal gas supplies from tionailliated indepentirsit
riiiadueers. Meridian's weighted average cosi of pert hmard gas was 1.90 per MCT in 19011. As of
Uocittabiar 31. NI. contract reserves dodicatrd t oleridian's intrastate pipeline systems were 341

Meridian's intrastate pipeline istiivities are regulated by the Tessa Railroad i:onsatission.

6
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NATURAL. CAS °MATIONS

UNG owns and operates a 22.000 lade long interstate natural gas pipeline and gathering system in

Ow southwestern and western United Stairs

Nauru! Cam Throughput

Ersic 1hrnuØipsai
(Volumes in IICE)

Wirt1
INS

—
Is IOW Ilia 1111111

Mg
IOU

Southern California Cal Company 2:13 442 2.5A 141 4141 5/17

Pacific Cal and Met tric Company _40 274 124 21 220 390

Total California 111 721 1042 MA 711 14017

List-of•California 70 137 24 106 1011

TotalTotal 401 111701 4701
• lir-

1911 017V 1.,064

EPNG's total ihroughput of natural gas in 1$0401 was 104 percent less !ban throughput in IltatA Saks

volumes declined to less than half of the IWO total, lint the loss was partiallb offset by transportation

volumes, which more than doubled

The principal reasons for the decline in throughput were lower Kis usage for electric griierr•iisis

because more nuclear and hydroelectric power was available. warnie• winter weather in

market area, and some switching from gat 'io Inuer•priceil fuel nil loy industry and eleetrii oddities

Sales volumes dropped to 401 BCE In 19010 compared In MTh NCI' in 14015. prim:arab loecuirie

EPNC's customers bought more spot gas Transportation volioneg increased to 4701 RCF in 19016.

compared to 11i0 BCE in 19113 as a result of gieater actibity in the spot market fostered lob tile gas

surplus and severe compelitinn with fuel oil. and federal and slate regiolatiory chooses which

ericoursg. pipeline and distribution c-nmpsiue 0 °fief transportation serb ice

Through its deliveries in Southern California Cis Conicoany :mil Pacific. (as and Electric

Company. EPNG supplied approximately 51/ percent of all tumoral gas vonsisooril sit ..sliforma in 101

Approsimately 140 percent of EPWC's total deliberies i:aliforma

Natural Gas Supplies

EPNC purchases the majority of its Ilahlral gas ‘1111)111•11 front noisaffiliateil milependrist prewliseers

and other pipelines pursuant ill gas purchase contracts with produrers in Oar Permian Noun is( west

Texas and southeastern New Meilen, the Anadarko Basin of western t Hilaluoma and the San Juan Bum

of northwestern New Mew*. In NM EPN( obtained 13 4 pro cent of its natural gas supplies from

Mtridian EPNC't total weighted average cost of pierchascd gas was $2.15 per NUT in 140101

Cas supplies committed to FPNC continue to escreil market demands for gas l's EPNC's sale.

etitIOTntft who are no longer obligated to purchase gas from ErNC in a result of federal aml male

regulstort orders.

7
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During the past several years. EPNC has successfully renegotiated many of its gas purchase
agreements to obtain market sensitive prng provisions and waiter of producer take•or•psy claims.
More recently. EPNC has offered producers the opportunity to participate In its spot markeerelease
program which affords the producers increased marketing Aesibility while relieving F.PNC of a portion
of its take•or•pay obligation. vpm-. has received unresolved takr•or•pay claims for iwriods through
111116 of approsiniately IVOmilkon a.ul, based on current sales levels. will lw esposed to large
addItiona/ take•or•pay claims for laeldt 41111 lit r years. 1.:PNC has initiated 11144'111%11111S with Its
producers seeking to settle 1901.1 and prior years take or•pay claims If 1.:PNG is ultimately required to
make substantial take•or•pay payments to producer suppliert. it would Ise necessary fund the cash
requirements pending makeup of the gas. repayment by suppliers collection from cuttomers or such
other provisions for recoupment of SIPA costs RS the Federal Energy Regulatory Commission
ClEAC1 might order. To the florist that FPNC is required to pay Antolini% in connection with take•
or•pay claims. FPNC: believes that it would be permitted to reflect usch slims in its rates. however.
market conditions could affect 1.:PNC's ability to reenter such COOS 111 times regard. F.PNC filed a
petition with the Fail: on October 11. 19NR. for authority to directly loll it isiterttitr pipeline system
customers for costs which it prudently incurs to settle past .ind future takr.or pay claims of its
producer suppliers Ott November 2)1. 14•18. the FERC set 1.:1'NC's proposal for heisting.

Charing 12018. rms. P111011114`11 gas for resale to 111 1'111111111rIt rf11111 its suppliers 1111 1I least cost .
basis to fulfill its duties under the Natural 1:at Art of 191,4 ("WA-) to offer gas to the market at the
lowest reasonable costs consistent with market condition% Anil with maintaining all adequate supply
Various producer suppliers have brought autions against FPNC. lei federal and state mitts in New
Mesico. Tesas and Oklahoma alleging rctsvir *et ION' It'll 1111d seeking monetary damages and orders
enjoining FPNC: to purchase gas from them. regardless arrive or market demand F.PNC. behest.% that
11 has complied with its ilintraet nbligatiotis as alfreted by gm ernmental orders mod is .igitrinisly
defending its Gemini Under essaing FERC roles. F.:1'W hiss the right to termer. in fairs. additional
CAS rests which it might ;se his. ii to incur from sn uk f•rw drumlins m these rases

System Cam Reserves and .itailahilils

The following table sett forth as iii 1)44 rusher ii. Ow 110131 re 3.fs es I i ll : •4.11%1.11. will 1 r 1%it .wity•
11111`11.1111" 11111,11111` 111)strun

Surnmsev of Cat Mevenr%
(Volumes in /ICH

Perlman system 1 41.19
Anadarko system 2 216
San Juan system M tilt)
Other reserves I K7

Total 13.012•

• HNC resertet include 11%41 NCI. t' rshuitslui. his kflollail anti 272 144:F of
working interest resersrs

Miller and Lents. Ltd . independent oil aml gas s missiltaists has made .1 01111s. as of December 11.
190u. of availability of gas for such sip steins The siiiiimars report of such %toils. dated jiiiiiiiry 7, 1987.
stairs. in part, the following

-The . liter% e life miles. bawd on pros I'd deS rlsupemi allli Milks risuflimi gas reserses of
li.046 billion cubic feet (**R(:F-) 11% of December 11. 1941i i% rfposaIrtit to approsismitely
21 ears suppl) based on estimated saki and 'opt line 11•11* during the twit-ism.
months' period ending December 11. I tiNti

•
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Th. following table sets forth, for the year NM, the average daily volume of gas
received by UNG's interstate pipeline system and, for the period 1987.1991, the estinsaed
average daily availability of gas from proved developed gas resenes dedicated to such
system on December 31, MRS With respect to the 1947.1991 period, '2%40.1)1114.. refers to
that quantity of pa (before giving effect In FMC's fuel. shrinkage, and losses) which can
be produced from current proved developed reserves under rusting rontracts and agree-
ments, using presently installed equipment under riming econowiir and operating
conditions.

A•aleibtfity d ca.
p.. s01. P IPT1S11 1W 111171101 1111111

EIP1114; INTV.114ITATE sINTEM
Itiedaabei la

Armasi Avotagr 1)s,

4eival
Prallarilea 11.101011411.114 

IOW 1107 ISM 1 OA I MI I MI I
-

1.906 3.201 2.905 2.77.1 2.49.3 2.208

—The foregoing estimate of availability of gas for 107.1991 does not gi%e effect to the
development of the presently proved undeveloped reserves dedicated to EPNC's interstate
pipeline system nor in the discovery or acquisition of additional reserves after Det ember
31. 1988.

—The deliseries of gas by FPNG's interst•ie system are subject in various factors
beyond its market ..onditioni. regulations and competition for supplies.
which may ler • • '1 selivery rrquirrments

Regulation

EPNG's interstate gas pipeline activities are regulated by the VEM:iiiirsualit III the provisions of
the NCA and the Natural Cas Pu:icy Act of 1974 ("NCPA' ).

Since October 1, 1983, LINC has priced Ms prroducesi from certain of its enst-niservier oil and
gas propertie.  'Mid•Linuisiana Properties-) under the NC:PA in accordance with the United
Supreme Court's Mid4po-issiana decision and (-retain FEIIC orders %%inch are final and 

no l o

subject to judicial review

The FERC has not yet taken action in response to the June 11. 19016 reversal and remand by the
Unites: States Court of Appeals f • •' • nf Columbus Circuit in POidilips Perrniewm Company. et
. v. Federal Energy ileitelatorv of eerie ‘ti general orders which it issued after the Mid•

Lemitigionsa decision regarding the pricing of certain pipeline production. It remains unclear what action
the FFAC will take and whether it will have an impact upon the pricing of gas from certain Mid•
Louisiana Properties.

Rate Allaiten

EPNC's current base tariff rates for a...irritate sales and transportation tenter were established
pursuant to a general rate filing sett!ement agreement appro% ell hs. the FEW: which became effective
July 1, 1993. The settlemeni permits EPNC to recover its revenue requirements through either natural
gas sales or transportation service.

EPNG's FERC Gas Tariff includes a purchase gas adjustment clause which permits FPNC to adjust
its sales rates at least twice each year in order to reliect increases or decreases In the cost of natural gas
purchased by EPNG. Until these cn..ts are recovered in rates. such amounts are included in

9
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lumber. $411 million square feet of ply itruod and 76 million square feet of fiberboard. In 19118.
approstmately fki percent of Plum Creek's mill log requirements were obtained from Company lands

07111VR AC71%1711KA

Meridian Minerals Company manages coal reserves estimated at I 01.141. 14.1'4 and 14,386 million
tons for the years 19M, 11013 and 11014, respectively. The average loysillirs derived from the
development of such reserves for such years were 1024. 110.22 and $0 22 per too. respectively.

Burlington Northern Motor Carriers Inc ("111NMC-) conipleird its initial sciiiiisition program by
earl) 191W with the purchase of els companies IINMC has maintailied the local identity arid market
presence of Ave of these carriers. Thr stalls has been merged into an esistiug carrier These companies
provkle primarily dry van truckload services in the continental United States

AN1441C controls approsimately 1.11(11) power unit, (74 percent company•owiird) and 1.1011 trailers
as of December 11. IWIVs IIINIWC generated approsimatelv SIMI million in revenues during 19M. the
ant fun year of Operation.

Glacier Park Company rf:PC-1 ileseltr's and manages commercial real estate properties
primarily through land development and Joint ienturei CPC also manages approtimstcly I 1 million
acres of agricultural land in the western United States

National ruchange. Inc (-NM') 11 a gin percent invoril solniiiiiirv of the CilliiPariv acquired on
December 11. 193 for the purpose of developing the Company's telecomminvicatintis assets and
capabilitiei. On October 1. 19016, and MCI Communications Coupon:slum reached
agreement in principle for the wirehair of iipprosiniatrls VIE miles id rights of way from the
Company, upon which NI C1 will coristriict filter 'ion. capacity twister'. Chicago. Dallas. a•til 14)5
Angeles In addition. NIX will install 2.000 miles of lisaltal microwasr capacity in the northwest losing
the Company's etisting microwave feicilitics. sonic oil which capacity will be ittiltrecl In. MCI

FACUMIIIIANCES

As of December 11, 19M. approsimatelv 2.19.I miles of the former Northern Pacific Radians
Company's ("NV) main lines amid 1.1ron miles of Nrs ItrilrIfil lines. together with subst.intialls all of
Railroad's natural resmirre properties (-Resource Properties-) were tobject to two mortgages under
whirls there were approlimately $117 7 million of bonds mitstanding at Devi-oilier 11 lit. including
opprosimately 110i9.9 million of 411 hook winch mature in 1997 (-Print Lien Roods-) and $47 N million
of 1% bonds which mature in 2047 ("Ceneral Lien ROttlig..) Under the terms of thew mortgagei.
Railr.iad is permitted to sell timber. land and mierrals and to lease mineral interests, lloweirr the
proceeds from such sales and leases. net of espensei and 1111114. 11111st be Irpositril ith the ',nitres
under such mortgages. Eseept for $5410,000 of such proceeds annually. which insist be applied to the
porchafte An the Open market Of 1141nd% outstanding tinder such InOrtnageS, such proceeds Are Ai .tel.thlr
for withdrawal by Railroad upon certification to the mortgage trustees lir additions and betterments In
Railroad properties subject to those mortgages There are no other pros ROOM III these ',meioses that
would allow withdrawal of such proceeds by Railroad escept by modificiatioss to the mortgages ith
the consent of the holders of all the outstanding hoods. Railroad has continued to etrwrid moues for
additions and betterments to such properties, hist it cannot give any 11,1111/111We that future espendstures
will be sufficient to permit the withdrawal of all natural resource proceeds. As of Decensher 31, 1.4106.
Railroad had identified approsimately 1700 million of such additions moil betterments that *ere
available for certification to the mortgage trustees, calculated on the basis of propeity additions
through December 11. 19M1 tusing current NI: accounting procedures for ratable depreciation
Railroad will continue to Acidify and certify additions And betterments as they beentIWavaulaklr

11
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On April 21. Ile& Railroad announced that it entered Into &transmits ("trents") wit 
offer ("Offer")

the

trustees of that mortgages. pursuant to which (1) Railroad would commence a t

for any and all outstanding Prior Urn Bonds and General Uen Bonds, (2) Railroad would deposit

United Moles Government debt obligations ("Governrnerst Bond Portfolio") and cash In irrevocable

treats with the trustees, In amounts suicient to pay the principal at scheduled maturity of and interest
when deo on all Prior Len Bonds and General Lien Bonds that remained outstanding ailler the
espiration of the Offer (-Deposit Plan"), and (1) the trustees would esecute necessary documentation
to secomplish the release of 111,143,11ef Properties from the hens of the mortgages. In accordance with
IND Agreements. Railroad commenced the Offer on April 1.1. 19M, and later purchased the Govern-
omit Bond Portfolio.

Subsequent to the commencement of the Offer, actions were hrnught in New York and Delaware
Matt courts and in the United States District Court for the Southern District of New York (-District

Court-) against Railroad and the trustees seeking to enjoin the consummation of the Agreements
between Railroad and each of the trustees. The state court actions are inactive.

On June 21. 19M. the District Court issued an opinion and order granting the plaintiffs' motion for
a preliminary injunction. Spectically. the District Court enjoined Railroad and the trusters from. (a)
implementing the Agreements; (b) releasing any or all of Resource Properties, and (c) proceeding
with the Offer. Following this order, Railroad announced on June 24. 19A3. that it was cancelling the
Offer. In connection with the cancellation. Railrnati sold the Government Bond Portfolio On July 24,
IOW, the District Court modified the preliminary injunction to nsalie clear that the preliminary
Injunction allowed releases of any or all of Resourer Properties in compliance with the mortgages Al
interpreted in prior practice in customary release transactions

On February 2A. 12.16. Railroad Alei! a motion for summary judgment asliatg the District Court to
dismiss the actioti because (i) the proposed transactions were lawful. (ii) plaintiffs were not entitled to
Injunctive relief. and (iii) the issues raised in the plaintiffs' complaint were moot because Railroad had
no present intention of engaging in the Deposit Plan. Plaintiffs VMS, moved fur siimniary judgment to
make the preliminary injunction permanent.

On September 3, 1286, the District Court denied both sides' motions for summary judgment. The
District Court found that the case was not moot, hist it declined to issue a permanent injunction
because Railroad had abandoned the proposed transactions. The District Court also said that it -was
not fully certain SS to the plaintiffs' right to this relief when it issued the preliminary injunction,
nothing adduced in relation to this motion diminished our uncertainty The District Court refused,
however, to grant Railroad's motion for summary judgment dismissing the action. On October 6. 1986,
Railroad appealed the District Court's decision to the United States COW, of Appeals for the 2nd
Circuit. The preliminary injunction, which enjoins any releases other than loose in compliance with
the mortgages as interpreted in prior practice, remains in effect. Railroad intends to continue to
develop Resource Properties at a pace and in a manner consistent with restrictions imposed by the
mortgages.

A substantial portion of the Company's pipeline systems are constnicted and niaints.ned pursuant
to rights-oUway, easements, permits, licenses or el/1134'11H on mil across properties (mined by others
me compressor Italians anti related facilities and gasoline estraction plants are located in whole or in
part upon land owned by the Company or upon sites held under leases or tinder permits issued or
appro.esi by public authorities

COMPETITION

The Company faces estensive competition in its rsilroail operations from deregulated motor
earners, excess rapacity in the barge industry and other (lass 1 Anii short line railroads stimulated by

12
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the &amen Rail Act of 19.10. The nil and pc forest pro
ducts and motor carrier °Orations also

espyrience Intense cnmpetillon. EPNC e
ncounters competition in the sale of naltsral gas fro. °thee

natural gas suppliers owl alternative energy sources
. The competitino is substantially "dressed by the

availability and costs of th. competing supply snorers. EPNC also encounte
rs rompelition front other

natural gas ripelitte companies in the transportation of natura
l is. As a mayst ballere of natural gas

supply in Its C.alifornis market. F.P14(: is also subject to compet
itive pressure from Canadian suppliers.

On December 2.1, 19041. Cants Fe linhistries, Inc and %southern Parifie Co.. two railro
ad holding

companies. merged An application to merge he Atehismi. Topeka b Sante Fe Railway Company

(-Santa Fe-) and Southern Pacific Transportation Cotillions ('Sout
hern Pacific-) was denied by the

ICC on October 10, 190111 Sante Fr slid Sfilitherti PoriRe Med 
petition to reopen the decision on

December 9. 19.14. asserting the merger slionlel lie rernotidereil 
in light of agreements reached with

eertain previously opposing railroads Railroad is evaluating the potential impart of th
is new merger

plan. On November 14. 190401. the Union% Ciir11111t111011. Union P1111‘11' and Missouri Partite

Railroad Company (-MP-) Aled an application to control the Missouri Kansas•Tesits Rai
lroad COM•

pony. Raibold is currently ilt‘rvitlis the rompetitive impact of this merger The Union Pacific

(orporsu mu has a;so filed an application ifi acipiirr (hermit'', Transporta
tion, a trucking company.

These merger applications are subject to 1CC appro.:el

F.MP1.()YFFS

The Company had approtimately 44.200 and 17 100 co-plovers for 19044i :slid 1904.3. respectively

The Company's employment has hren stei•fhly ileurrAsing Is,, In implementation of Job reduction

efforts, efficiency iniprosements and regulators changes Approsimate ilidnorsements 
for payroll and

employee benefits were $2 1 billion anil $2 2 billion in 1904(i And 1910. r
espectisely

labor of aanirations represent approtimatels 71 percent of ilie Company's employers 
Amos,.

mately 149 percent of Railroad rail emplo‘ yes Are ensered by collect'sr bargainin
g agreements with

national railroad labor organs/mums (hi (h-tolier 11. 1900. Railroad reached an agre
ement with the

United Transportation Union. which represents about 2.3 pc-verso of Railroad unio
nired wort force

The agreement cannot be changed Isefore June 10. 190S14 It prosody% for a 10 9 percent wage increase

over its term (or for cost -of lis mg adjustments if increases in the Consumer Price boles esceed the

programmed wage increases) The agreement also pros ides for a s.i.lety of )uoldfloweis •ii41 
product's •

ilY tmprnementswhich will partiallv offset the wage increases. An arbitrated agreement with the

Brotherhood of Lfscomotise Etigisierrs. estemling to lime 10. 190404 was issued May 19. 19016. e
nvenng

approsimately 10 percent of Railroad istiionired employers Agreements estending to
 June 10, 19.1.1.

were also reached with sus of Railroad iiiiii•operating unions. including the Brotherh
ood of Railway

and Airline Clerks :and the Brotherhood of Maiiitenatice of Was Emplosres. represe
nting shout 30

pert col of Railroad 'immured employ res These Agreements pros fife for approtim
ately 10 5 percent

woe increases over their term (with s signifit ant porting, of the increase tieing paid 
in lump sums).

productivity improsements aml holdflowns ins illefetnet for reruns, clas: ifications such 46 Mir
/111011AI

workers. Tcolatise 4ctIlemetilt has'. AIM berls reached with three lithe, urns opera
ting unions, leasing

only two mantis in active negotiation

Item These- LEcm. Pncx:r..:DINcs

The Compass, Railroad and teseral other railroads are defendants in a prosaic. antitritst action

filed by Energy Tiaosportation S sirius lii.. ("1.7TS1-) in the Federal District Cosirt for the Eastern

District of Teems At &aliments (-( ourt"). The suit seeks 1110‘rNITIACIII Ilantagr% iii
 races' of $940 million

from the defendants and tospinctise relief The complaint Allrges dim the railro
ad elerenelatels siolated

1111111 /Wit laws I1V compering to rcslraiet trade. motiopoliring 3111I AllellIp1111% to eiennopolite the

transportation of Powder Riser Basin coal to flestitiations in Kansas. Testis. larmisi
arne. Arkansas and

11
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Oklahoma. AN, the suit was Bled, Arkansas Power & Light Company (-APIEL*1 fled a motion to

Intervene as plaintiff. and Ern filed a motion to amend its complaint to include Santa Fe as defendant.

The Court granted both motions The Company believes it has been in fiill compliance with the

antitrust laws and will vigorously defend this lawsuit Trial of this case is tentatively scheduled to begin

in September 1967.

The Company, Railroad and several oilier railroads have been named as defendants in a lawsuit

Sled by Houston Lighting and Power Company and Utility Fuels. Inc in the Federal District Court for

the Southern District of Tesas The complaint alleges that the railroad kfensiants conspired to restrain

trade. monopolised and attempted to monopolise the transportation of Powder River basin coal to

destinations in Kansas, Tryst. Louisiana. Arkansas and Oklahoma by eliminating tlee ETSI coal slurry

ptpeline, or substantially reducing its effectiveness as a competitor. in violation of antitrust laws. The

complaint also alleges that defendants violated the Racketeer Infilienced and Cornipt Organisations

Act. and tortiously interfered with a prospective contractual relationship between plaintiffs and ETS1.

The suit seeks money (families, plinitive damages and injunctive relief. These matters are pending

before the court at the present time The Company believes it has been in full compliance with all

applicaille laws. ars:1 will vigorously defend this lawsuit.

On November 20. MA. the ICC served a decision requiring Railroad to make approsimately $179

million phis interest in reparation payments to Omaha Public Power District (-OPPD-) in connection

with coal rates charged by Railroad for movements of coal from Wyoming to the OPPD power plant

near Arbor, Nebraska. between July 14A2 NMI Jan i, 1001e1 Roamed has appealed the ICCs decision

to the United States Court of Appeals for the ird Circuit on the basis that the ICC lacks Jurisdiction

over the rates which were found to be toireasolubly high and that the reparations decision is not
legally sound In addition. on December 19. 19M. Railroad filed a petition with the ICC requesting that

the decision be reconsidered or the record reopened to permit additional cost evidence to he

submitted.

Railroad is currently involved in administrative proceedings before the ICC concerning the

reasonableness of Pailroad's and MP joint and proportional coal rates to AP&L' s electric generating

facilities near Redfield and Newark. Arkansas. Arad. has alleged that the rates charged by Railroad
and MP for the transportation of approsintately 2.5.$ million tons of coal Itetwe% n 1979 and 19014 were

unreasonably high and seeks substantial reparations from the railroads together with intereo. The ICC

decision in the OPPD case could have an adverse impact on the outcome of the AP&L proceeding.

Railroad believes that the rates charged to AP&L were reasonable and will challenge any ICC decision

ordering rate reparations Ott September IM. 19M, Railroad filed a Petition for Leave to File

Supplemental Stand alone Cost Evidence (-Petition-) with the ICC in this proceeding. If the ICC

grants the Petition. Railroad will submit evidence further demonstrating the reasonableness of the

rates at issue.

Curing 1946. Railroad had two additional coal rate proceedings in litigation before the ICC The

'first involved a complaint of City Public Service Board of San Antonio. Truk' (-San Antonio-)

challengibg the reasonableness of rates charged for the transportation of coal by Railroad and

Southern Pacific between December 197A and August 19M The second concerned the reasonableness

of Railroad's and C&NW's joint coal rates to the lows Public Set-stye Company (-1PS-) generating

plant near Sergeant Bluff. Ins.. hetwee.i 1V79 and lisAft. In December 19001, Railroad reached

settlement agreements with both utilities which will result in the dismissal of these ICC rate complaint

proceedings and related litigation in rally 190i7

Railroad does lint riper' that any addlition.il coal rate cases challenging rates in effect prior to the

Staggers Rail Act of 19A0 will he brought

14
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Various actions have been commenced against the Company, The 113 Paso Company ('la Paw")
and. in certain instances. 13 Paso's directors. the Company.. directors and investmearlbenker. by
sassed stockholders of El Paso on their behalf and on behalf of F.J Paso stockholders who terwiered
shares in the Company's December 19.12 tender offer for the common stock of 11:1 Paso and on behalf of
Li P im derivatively, arising out of the Company's termination of that offer. Following the announce.
PROM of the merger between the Company and El Paso, one of the complaints in thew. actions was
amended to odd claims with respect to the merger and the prosy statement used in connection with
the merger. These actions variously allege that the Ilefen4latlis violated the federal securities laws and
principles of common law and breached their Aduciary duties to the plaintiffs. and seek. among other

inspected amounts of damages. On January 20. 1911.1. • court order was entered in one action
certifying the action as a class action on behalf of all persons, other than the defendants and their
affiliates. who are beneficial holders of any of the Ira 23 I million shares validly tendered in the
December It tender offer prior to termination of that offer Motions have been Sled to dismiss or
stay and to consolidate certain of the actions. Four of these beim., hie been dismissed as to all
defendants. In a lifth action the court has dismiced the breach of contract claims asserted against the
Company: other claims involving alleged breaches of Ilduciary duty by ri Paso remain pending, The
Company believes that all of these actions we without merit and intends to vigorously defend against
them.

In late April 1911.5. Southland Royalty Company (-Southland-) was notified by HT Gathering
Company (-HT.). the purchaser of certain of the gas produced from Southland's Waddell Rand.
properties In Crane County, Tess,. that HT would immediately cease purchasing such gas. The lesbian
cited by HT for such action was its purported concern whether such gas had been dedicated to the
Interstate market by the previous lease holder, Gulf Oil Corporation. prior to reversion to Southland
and others of the Waddell Ranch properties in 1975. Southland has bold such gas to IIT under an
Intrastate contract since reversion. Southland. Joined by other producing interest owners. pro4ested
His beton and Sled a lawsuit in Crane County, Telles. seeking to eriforcir their gas contracts with i HT
That case was subsequently removed to the United States District Court for the Western District of
Texas. The federal judge subsequently referred the matter to the FF.RC for a deteimination of the
dedication issue. The FEAr. has issued an order referring the matter to an wirninistrst lye law judge for
hearing, such hearing is presently scheiiisled to commence in M. 1947. The Company will vigorously
assert its position In this matter and pursue all available remedies to enforce the contract with IT

Item Four

SUBMISSION OF MATTER.% TO A VOTE OF SECURITY HOLDERS

During the fourth quarter of 19A6. no matters were submitted to a vote of sci•iirtts holders

A resolution seeking a report on safety considerations in Railroad trsittportattim or nuclear
materials was submitted for inclusion in the Company's Prosy- Statement for the Annual Meeting
and was subsequently withdrawn. The Company has prepared • report addressing the subrut To
secure *copy of the report write to Leslie S. Gibbs, Corporate Secretor), Burlington Northern Inc.
999 Third Avenue. Seattle. Washington 94104-4097

13
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1112120.1TIVE °MCI'S OF THE RFLISTRANT

Diehied M. leerier. 14
Cibolemari a the Board.
Preairkut end Cilia taccutive
Oliver and Director
Slam January, 1941 to Present

Mr. &valet is a Director of General Mills Inc . Paltry International, and Rockwell International
C4seporst

Wallet A. Deere,. 54
Viee Chairman of the Board and Director
Sim* December, IBM to Present

kiss°, Vice Presiding. Strategic Planning. May. 1041 in Apil. 1942. Director, July, 1942 to present.
Darlington Northern Inc.; Presititnt and Chief Operatina Offleer. April. 1962 to February. 1963,
Cliairmats of the board. Preskieni and Chief Itset wive 041cer. February. 194.1 to Deternber.
Dailingion Northern Railrood Company. Mr. Diesel is a Directly ol the M Bank. Fort Worth.

CarnW Criasteln. $44
Director
Since October. 196.3 to Present

E3ectril, Vire Cltai•man of the Board. January 27. 1947. Burlington Northern lie , effectise April I.
1987. Law partner, December 1971i 13 April. 194.1. Presto- Tisorvimson Ellis & Holman Chairman of
the Board. April, 124.1 to January. 19014. President and Chief Overlying Offirre. January, ICU to
January. 16013. Chief F.seciiiive ()Aker. January, 104.1to February. 10016, Chairman Anil t:hief Flecuti.e
Ogees% February. IW to present. Weiler', Air lines, Inc Mr Crinstren is a Director C.enerbl
Telephone Company of California snd Delta Airlines. Its

71ausieum II. °leery. 52
Viet Chaiman of the Board and Director
Since August. 1962 to Present

Pr-'nt. May 1974 to August. 1962. 14issoiiii PaciAc Corporation Mr O'Leary 1: A Director of
INTERCO. INC.. The Kroger Company and Rainier Bancorporation

Travis H. Petty, $4
ViPe Chairrnau of the Board and Direct-1r
Since December. 1943 to Present

For over Ave years. Chairman of the Board and President. of The F.1 Paso Company. Mr. Petty us
Director of Tens Commerce Bancshares true, and Trios Co Tirnerce Bank—F.1 Paso

Christopher T. Bayley, 44
Senior Vice Presrlent. Corporate Affairs
Since December, 1966 to Present

Partner. July. IMO to January. 1953, Perkins Cole Senior Vice President. Law. January. !WO to
December. 1913, Senior Vice President. Law and Corporate Affairs. December. 1963 ii December,
I966. Burlington Northern Inc. President and Chief Esecutive Officer. (lacier Park Company,
December. 19013 to date
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Alin I. &sem 43
SeeAm Vice President, Hymen Resourros

$ince October. 1164 to Present

Vies President. Public Atari. November, 1961 to 1)0.;ubet, 1934, Burlington Northern Inc.

Lukas Dell'Osso, Jr., 47
Usk" Vice President. Finance and Planning

Laos April. 1164 to Present

Director of Comore,' Planning and Er0f111,11C1. October lit79 to November. 1161, Vice 
President.

Novesaba, 1961 to August. 1961 Senior Vice Presidgnt, August. 1963 to A
prI. 1104. The LI Pnao

Cassopany.

*we W. Seeker, 44
Vivo President and General Counsel

Noce December, 1168 to Present

Assistant General Counsel, May. 19111 to August. 1963. Assistant Vice Presitient. Law. Septe
mber,

1913 ts December, 1981. Vice President, Law, January. 1963 to December. 1986.
 Burlington Northern

I.e.

Cowes L Herielson, 41
Vice President and TrIPSLUfff

Since June. 1163 to Present

Assistant Controller. June. Iry to October 1982. Controller, October. 1962 to July, 1913,

Southwest Forest Industries. Inc . Vice President, Finance. July. IOU to Decembe
r. !OM. Vice

President. ilnsnce and Planning. December. 1984 to June. 1965. Plum Creek Ti
mber C.onspeni,

1.11. 2. Gibbs. 36
Corporate Secretary
Since April. 1966 to Present

Esecistive Secretary to President and Chief Executive Nicer. May, 1981 to May. 1963, Executive

Aseimen, to President and Chief Executive Officer. May. 19/13 to April. 1963. Plum Creek Timber

Company. Inc.. Assistant Corporate Secretary, May, 1963 to April. 1966, Burlington Northern Inc

EXECUTIVE OMCF.RS OF PRINCIPAL SUBSIDIARIES

Delius W. eagles, Jr.. 47
President and Chief Eaeciative 0411e..r

Burlington Northern Railroad Company

Since December. 1983 to Present

Senior Vice President prior to August. 1962. Natomas North American Corporation
. Senior Vice

President, Marketing and Sales. August. 1962 to July. 19113. President and Chief Operatin
g Nicer. July.

1983 to December. 1983. Burlington Northern Railroed Company.

Rkhard S Morris, 34
President and Chief E.terutive 0111cer
El Paso Nature! Gas Company
Since December. 1963 to Present

Exeeutive Vice President. April. 1961 to August. 19013. The El Paso Company. President. Augus
t.

19113 to December. El Paso Natural Cas Company.
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1151, S. Ilas,
President and Chief taectitive ONleer

Mondial% Oil Inc.
Mice March. 1011 to Present

Vie, Prtsident and CanonsHer prior to November. 190111. Senior Vie. Presitit. al anti Controller.

November. 191I1 to April. 11153. The IV Paso Company Senior Vice President and Tressur,r. Amt. 11113

to January, INS, ri Paso Natural Cris Company, President and Chia F.sectstive Off..er, January, 11
65

Iso pr nent. Ei Paso Hyti:ucsrborts Cc aftany

David D. &mi. SI
President and Chief Executive (Alec?

Plum Creek Timber rAsepany. tAc

Slam Apia. 19113 to Present

Caoeutive Viet President. Building Products Croup prior to April. 19013, Southwest reeves

Industries. Inc.

Michael L Lawrence. 45
Presitlent and Chief Esecutivi °Meer

Burlington Northern Motor Carriers Inc.

Since Ma, 1944 to Present

Preticient, Independent Contractor Cronr. No•semb..r. 1941 to May. 1944. Sc
hneider National

Citriatog,hor T. Iiayls • 45
President anti Chief Esecutive Officer

(lacier Pas • Cons patty

Ut:eri as Executive Officer a Registrant

Corinn W. Thompson. 4
Presitlent aief Llecutive Officer

Meridian Minerals Company
Since December. 1943 to Presetit

Vice President. Operations. Septentber. NM; to August. 1982. Cenior VIC(' President. 
New Projects,

August. 11$2 hi October. 1983. Anaconda Murals Company. Sensor Vice Prrsi
d-nt. Operations

October. 1953 to December. 1983. MeriAian Mint rats Compony.

Clay T. Whitehead, 4
President and Chief Executive ()Meer

Naiionsl Eschange, Inc.
%we April. 1953 to Present

President. January, 1979 to March. 1901.1. Hughes Communications. Inc.. a tubsidian of Hushe
s

Amen& Contrast,.
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PART II

Item Five

MARICIa FOR RECISTRANTS COMMON EQUITY ANI) REIATED ST(afi1101.6ER
MATTERS

The Company's eninnion stock is traded on the • York, Midwest and Pectic Stock Eachattstra.
At December 31. 1966, the number of common iiiI'LlIrillefIl was 40.11*

Information on quarterly dividends and common stock prices Is shown on page 45 and incorpo-
rated herein by reference

SE1ECTF.1) FINANCIAL DATA
Item SI s

Tor Psalm' twor•ather 31,
1194111111 1/94111 103(1)(31 1901111

1991 111m4a1o1) (llems144) 19eMste1)
(Is 11411lieat. Ystroi pre /here Amens**)

For the Year:
Revenue% $ 8.941 $ MASI
Special Char1e141 957
Operating Income (Lass) (129) 1.246
Income (Ism) from Continuing

Operations . (524) 598
Discontinued Operations —
Curnislathe Effect of Accounting
Change(5) OW

Net Income 11.0..a1 (W)) 39(
Corning' (Loss) for Common Stock (03) 531
Eaminlis (14155) per Common Share

Contlemlnit Operations (7.f.1) 7 19
Discontinued Operations - -
Cumulative Effect of Accounting
Change(S) . 1.1!,-41

FArnings (Lou) per Common Share (1207) 7.19
Dividends Declared per Crarrimmi Shari. I 10 1 43

Al Year•End.
Total Assets .. $10,631 $12.256
Long-term Debt . 1,394 3.118
Preferred Stik.k — Redeemable 17 WM
Redeemable i'referred Stock nf Si.lisiiiiiiry 45 III
Common Stockholders' Equity 1.534 412

(I)

(2)

(3)

(3)

$ 9.138

1.174

569

—

$ 4.50.I
-

712

KM
—

—

$4.191
—

471

279
106

—
569 400 385
492 189 376

II ft3 322 3M
-- 1 42

— — —
6 83 322 303
1.10 1 113 076

$11.287 $10.93.1 $7.023
2.454 2.931/ 1130
441 443 105
2.58 266 —

4 100 3.739 3.4Z1
Previously reported amounts have been re‘tated for successful efforts method of accounting
oil and gas properties. See Note 2 ol Motes to Cutisnlylated Financial Ststements.
Amounts for 19AS inelsrf: Southland nu the eq sitv method of accounting. See Note 9 of Notes to
Consolidated Financial Statements.
Amounts for196.1 include The El Paw Conirans s 'F.1 Paso-1 results of operations on the 'quit)
method of accounting The Dec. tuber 31. 19*1 conanlidaied balance sheet includes F.1 Paso assets
acquired and isbligatinn% Assumed.
The iinn•cash. pretax Special Charge include% a *ritrilowsi of the Company's oil and gu
properties and a writenff of surplus railroad assets See Note :1 of Notes to Consolidated Financial
Statements.
The retroacti.e application id the 1..-w method of depreciation is recognized effective as of
Januar, 1. !9h6 The change In method had the vireo of decreasing Net Income on a pro forma

1. • :lie years 1985 through 1982 by $41/ million. SOU per share. $44 million. $0.59 per share:
13(1 m"1.4). . $040 per share. and $12 million 111.16 per share. respectively. See Note 2 of Notes to
Consolidated Financial Statements.

for
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Oprralins Laos for I WM %vat $129 million which 1110114S a pirr• at S
perial Charge nf $1157

eotop.rpfl to pro forma ()prim II Income for the impact of I Ite change in Rodrigo('

depreciat ion met hod of $77 million owl PO 
million in 11190 ;mil I 9.14 cr.pirct elt 111.11111 lidlion

and 11.2/19 billion in 1 IMO arid 19014. retrwct It 1.4

Railroad s et Nines ilecrrated (flint I 9013, whkl, lei r•• %4•4 I q prIctoul from 1 '1044. Tiw

changesIii re% rime% vwrre affected lit t 0111111e Clissligt•%, freight itist pr sir irlord ',wilt% to nivel

competition and coal rate lit igat lois rrwr% ri totallin
g $101 radium Itailr nail % (Aussie At ittraturril in

U1%1.11111' ton motet. increased 2 prrereit frosts 1111
0 which in•fi-uni loom I 111h4 raffle

volume and ret court increased 9 percent told 1 prreriit retprcli% el% from I which tircreated 2.%

percent and 2.1 percr sit . re‘pret i% el) . (IOUS 19011 I :Ind 
:11141 Itailritai maw,' ,.c mums v

had a ars Trate in % ohmic and ret rotor% if 7 prreent ond 11 pervert!. rrtpril it el) hum 1900. w
hich

deereated 9 percent niirl 12 percrrit. rr %per tit rit 
from 19014.14.1•1 ( NI I 1_611. _per.11110Is• sr% vIsslri virrr

$2.1 trillion. 1113 7 trillion and $4 II billion. in 111041i 19015 and 19.44. re-virgin el% N.itural Cat Opera' ion%

rrierriiirs decrrated due to lower .alr t idiotic% 
and hover it rrogr • .dr prier, TIM at

partially oNtet by an istereaw is, 111111q111011:1111111 /et 
cense% Oil arid C st r,'% emir% wi ire 11711 million. VIM

million and $11.01A million in 19141i, 1!$4.1 Als4 I 19011. Thr decline retell,'. from low sr

pricet. partially °Hirt by 1111111-111%efi pirtmliort11111 %1111
11111•% sine in !but to the .usps.tJt irm ii %unskillful

Ritahltiod COOS sill I rtivrevir% mulct, wit I percent a hick I Iryr. ste. I 7 prig vitt from, 1'014

The charigri in rod% sin1 1.1111.91‘..• rye .1111.41Eil is traffic volume% , depri.s oar son 'butyl lucl soil labor

coti t. neprerial fuel liii I im bor /mit %b yre $312 million $21i 1 iridium and I I /14 lsillion.

retpect it elv, in 19h44 comparril tit $214 million. $40 I millio
n 411111 31 N 1111111. 1 re‘itect it el'. ii, 191%.5 owl

$1241 million. $46A million and $1 lidlion ii•stwilitrIt in 1404.1 The. 1'046 Railrelarl operating rat 10 w at

97.3 percent. compared to NI) 7 percent in 1,045 iitirl 7h 7 pyre ent 555 19h4. Thy Special Charity .mil

Chimer iii Railroad depreciat nis. stint howl rif acciimit
 ss rest& ell in an isscrrieir of II 5 to the 19hri

operating vain. Nat iiral GA. Opera, ion. I 0•1% .110 t• 
114low% a err $ 1 IssIlls ill us 140141 111111111.11,41 a Ills

$3.4 billion in MOO 4ind $1 7 billion in 19044 Ti,. 411•111
•.1W Ils sis‘11% .11sii ecipcii‘e• re...lilted Irmo re' limed

purchased gas % °tomes and cod %. irml how et 0114•11010111 and 
maintenance riipemeil iis.lssilsssg prom Isu Isms

related crisis. Oil aml Cat civil% iund r pyrite% totaled $722 million in 1 9,46. romp:iced a slit 11,4$9 ssssllson

and $912 million in 1'0145 and 190%4. revert is nit

I ites est Ft petite s rocrraserl to 31,41) m11111111 compared In $ 1
12 indium in arid $110 million in

19h I Tili• iticreau• it tislitt ant sails disc to debt s suisrrns I in is.. meet si.iswi it Is t he .1411111sill.11, Of

S011th13,141 :11141 the rrilempt um of prefrrred %toil

Other Income Etperise I - Net wa $10 $1116 million and 3 ( 1N) minims in 1 1044i And

1944. regret-tit cit . lien decrease in I 9fin primarilt due to a reser% e fIlf tile id propert si ba er

tolere‘t and di% 'demi 11111•011W. and ',demo charge% siss t lit. San 
Antonio us,1 ( WM) rate rates. !Liman%

offset by higher erpart inc•nne and t lir .4 ir sit 11111* half of Railroad % in thy 7 mole heir

eilteniiion in W) onuses. between Coal Creek Junction and Cabal'',
 Juliet uni Rot Ii 19.46 and 1 tift5

includk collert inn of pre.% sorrily resort IA mite% Th.• isiereasir in I IMO it priniarik 1st 1110111 interest

triencie. partial rollrction of i noir pre% mud% retort ell 1, isis1 g.usss is. .ale sit Bier h notion Northern

Munn, ste tidal inesall) er risen 1904.1 iiiiiirreorrii.g items. 'minding v eiher% et (
or lit ;gat cuss iso1 ike

Tittther 1 whitt ry Relief Rill. and rrt ertal of issierrst iii, c .0 emote
d rat liabilitort. affected Ike mere:1w .n

19PIS Interco and di% *AS $17 million. 340 million .15141 $ 1 h million is. 191441, 19$15 and
 19014.

retpert it cit.

As a result lif the Tat Reform Act iif 19144i the pros Kroh for ',
warm.. taws for the (mink 'warier

19M a as arlpett rd to reflect t hr. lots of opium inialels 1112 mi
llion in in% rollirld las credit% which had

been rrflectrd in the tat pro% its..,, for thy first I lace quarter% ot I imd, Nuts' of Noir. to
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Consolidated rloancial Statements.) 11se Tea Reforms Act of 190144 will not have a significant efreet on
II. Company's future anonetal condition or results 111 operations.

Preferred dividend requirements decreased to $13 million, compared to IMO ftrellon and an
million in IWO and 19114. respectively. The reduction is flue to preferred stork redemptions and the
decline in the Adjustable Nate Series preferred ww.11 i13idrnd reqiiirenient.

OTIIEN MATI E.RS

See "Legal Proceedings-. pages 11. 14 and 15. awl Nidugiiil Cos Operations". pages 7. A. 9 and 10for information eoncorning litigation and other matti rs.

EFFECT INVIATION

The C.ompany erally has esprrienred increased costs in recent s'ears din. to the effect ofinflation on the I Oat of labor, material and siipplirs. Ind plant uwl equipment. A portion of theincreased labor and meter's' awl supplies costs directly alfrrts income through increased maintenanceand operating rusts. The cismulathe import of 1110114011 I user a windier of years has resulted in higherdepreciation 111141 depletion espenses awl increased costs fur current rrfil icemen, of prodiaccve
facilities. lloweuer operalosit efficiencies hose parti3lly offset this snoravl, us lia%r prier increases.although the latter have generally not been adequate to rtisrr sitcyrawil rusts due ti inflation.Competition and other market factors limit the Cummins's ability to pricy ser.114•11 or products hissedspon inAation's effect on costs.
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Item Right

FTNANaAL STATEMENTS AND SUPPLEMENTARY DATA

C'ONSCIIJDATED SEGMENT INFORMATION

yam BMW Dsweinhar 3i, 
mall)

Issassami) Otaassaail) 
its Thawassis)

Revenues:
Railroad  13.400.380
Natural Gas Operations(2) (3)  2.149.243
Oil and Cas(3)  740.!MMI
Forest Products  tiLi,7110
Other and Eliniinations(4) (34,736)

Total ... 16,941,413

Costs and Expenses
Railroad  
Natural Cas Operations(1)
Oil and Cas(3)
rograt Pr od l•C i  
Other and Eliminations(4)

Total..

Special Charge (5):
Railroad  
011 and Gas 

Total

14.095.464 $4.490.n1
3.676,491 3.996.901
963,911 1,064.064
234,486 273.605

....13611 377) (6611,014)
601_,_ in) 927 $9136337

33.310.334
3,743.074
911.430
231.473

(613,073)

$7.781 467

63.243 276 13 276.314
1,434,141 3..11;10,321
721,733 443,946
232.419 212.401
9 374 t33.1,123)

$6, ,111 024 $7.404.903

$ .%32.496 $
604.304

$ 937,092 $

Operating Income (Loss)
Railroad $ 152.786 $ 422,144 $ 979,657
Natural Cu Operations(3) 293.101 316.165 233.917
Oil arl Cas(3)   (343,421) 96.913 132.195
Form.. Prociucts   3.1,341 46,027 42.410
Other d Filminations _  (44,110) 13,254) _is3.730)

1 41'1   1.1.(a08 7.1.3) 11.246 On $l374.470
  -

Previously reported amounts have been restated for successful efforts method of accounting for
oil and gas properties. See Note 2 of Notes to Consolidated Financial Statements
Appronimately GS percent. 73 percent and 73 percent of Natural Gas Operations revenues for theyears 19641. 1913 and 1964. respectively, were fri.ns sales to Southern California Cas Company and
Plicate Cu and Electric Company.
Amounts for Fi Paso Hydrocarbons Company have been reclusilled from Natural Gas Operations
to Oil and Cu.
Intersegment sales frown Oil and Gas to Natural Gas Operations were $123 million. $216 million
and $219 million for the years 1946. 1943 and 1964, respectively. Intersegment sales from NaturalCas Operstiors to Oil and Gas were $107 million. $242 million, and $231 million for the years 1996.
1983, and 1964. respectively.
The non-cash. pretu Special Charge includes a writedown of the Company's oil and gas
properties and a writeolr of surplus railroad assets See Note 3 of Notes to Consolidated Financial
Statements.
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CONOUDATIED 111:C14.24T iNYORMATION

!demi Sable Assets 41 tad of Tear:

Tsar IlEas nwrinabor 31

tilat
1.1$111

(lisatasedl
111011111

11a Tisstl

Railroad(*)  $ 3.$2.I414 $ 7013.364 I 6.6410.1$4
Natural Gas °versalons(3)  1.722.96h 1.6/18.NM 2.1081111
Ott and Cas(3) 2.271.662 1,130.1614 I .11i12.2.9roma Products .. . • .... 110,509 113.190 I MALI
Corporate and Other Oprfailons(4)371.669 1 Ali40.1s64 499 687

Total . . .. . ..
— _

$10,6,i0.956onnoc......

_

$12.236.041immioni.s. . $1 ,1 2h7 OM
IMMIMMEMIIMI!

DaprociatIon. Depletion and Asosortglatton.
Plailroad(2)  II 312.231 $ 234.411 $ 22.3./136
Natural Gas 011efali0111(3)  67.262 flgt.622 96,167
Oil and Gas(3)  179.724 120.324 106,623
FOIPIPSI Products 16.342 11.16h 15.039
Corporate and Other Operations 2p3117 11,1.06 4 Alell

Togol $ 396.146........... $_±_i_ _ _73631-.............. $ 4.i0 901mssummiumm
Capital Expenditures

Railroad $ lil NO $ &IOW $ 610 MA
Natural Gas Operations (1) 72010 94.977 57.096
041 and Gas(3) .... 116 0.1.1 134 1,46 112.111
Forest Products . 12.2.1i 13.206 12.22.5
Corporate and O'her Operations_ 19,9010 15.771 I 9,741

Tot al . .
__. _

$ 591.447 $ 1,111162 9:12.030s•-.,-4.._-,-__ -- wm...*----rfs ,I.morowww.

Previously repnried amounts have keen restated fur succe.tfill clinsts method of accounting for
oil and as properties. See Note 2 of Notes hi Financial Statements

(l) The retroactive application of the new method al depreciation is reicosiiired effectse as of
January I, 11106. See Note I of Notes to Consolidated Financial Statements.

(3) Amounts for Fl Paso Hydrocarbons company Isave been reirlassiRed from Natural Gas Operations
to Oil and Gas.

(4) The 1943 amount include* approsimatrly MO million for thr aci,iiutionof Southland.

24



S

•

llorlingoso leorthers ler

CONSOLIDA1 ED STAITJAINT OF INCOME

Cams and Espenaes 
Special Chug* (Note 3)  

Toff Naiad Dammam 11,
$11111 111411 .r -INI

throused)
noureas. V.ses Pr, $her* 44110eale)

$4.1141.413 $6630917 90.156.337
0.113.014 7,404.905 7.711 JI67

,MM1. NNW467 0911

Operating Income (Loss) (1116.703) 1.146.021 1.374.470
!Merest &period.  10101,437 312.145 309.572
Other Income (Eapense) — Net  AL911 100.439 (17.710)
!mime (Loss) Before Income Tales  (434.344) 1.040.196

.

1 .047.1 '71
Provisbn for Income Tann (Note 3)  70 100 443.7001 47174

Income (Loss) Before Cumulative Fleet of Change in
Railroad Depreciation Method of Accounting. (324.641) SWAMI MAN

Cumulative Effect of Change in Railroad Depreciation
Method of Accounting (Net of Deferred Income Tag
.1 1.334.330) (Nme 1) 035,0411

Net Income (Loss)   ( IMAM ) 516.4/4/1 581.204
Dividend Requirements on Preferred Stock   3302A di 637
Earnings (Loss) for Common Stock .   $ 11.U.1112 ) ,530 di 1

tannings (Loss) per Common Share.
Earnings (Loss) Before Cumulative Elect of Change

in Railroad Depreciation Method of Accounting . $ 1713/ $ 7.19 $ 6.63
Cumulative Effect of Change in Railroad Deprecia•

lion Method of Accounting (Note 2) _  (4.54)

.11111. 4•11M

Earnings (Lose) per Common Share $ 7 19 $ 663

Pro Forma Net Income and Earnings per Common
Share, Assuming Retroactive Elect of Change in
Railroad Depreciation Method of Aceliinting:

Net Income .. ..... . ........... $ 536.701 $ S13 169

Earnings per Common Share  $ 6.65 $ $04

See accompanying Accounting Policies and Notes to Consolklated Financial Statements.
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CONSOUDATED STATIC/4C4T OF RETAINED EARNINGS

Ur Laded Deseesher
ION IOW

(Ressesed)Wad) 
(la TheieskisIsr

Bolance. Beginning of Year. as previously reported ... 41.937.171
ReIroactiv• Restatement (Note 1):
Change to Successful Efforts Accounting for Oil and
Caa Properties  (311,36q)

Saone*, leginning of Year. aa restated   $3.714.464 63.317.102.5 1.904.603
Net Income (Lou)   (860.463) 396.488 349.104

Cask Dividend.) Declared:
Preferred Stock—Redeemable (Note 6):

(1.107)
(4.300)
(t.636)

(36.086)

(29,141)

(A0.932)
863

(2.30)

SaU.13

$10 par value (663) (1.301)
SeeWs. no par value  (41N) (4,820)

$1.113 Series. no par value (636) (3.408)
Adjustable Rate Series, no par value ....... (20447) (4.140)

Redeemable Preferred Stock of Subsidiary
(Not.?)  (4.249) (23,320)

Common Stock — Per Share:
INS. 11.30.. 1963. $1.43; 1964. $1.10  (95.644) (106.351)

Acquisition of preferred stock (Notes 6 and 7)  (4,964) (16.338)
Other  268) 149

Balance. End nf Year  $1 723 678 $3 714 464

Si. accompanying Accounting Policies and Notes to Consolidated Financial Statements.
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CONSOUDA170 BALANCI SHEET

ASSETS
Camel Assets:

Suritsgsso Nortiteni lot

Demenkber 31.

I
INS (asileisd)

(16 Wheumemis)
Cash and Short-term Investments    • 78.361 S 64,137Accounts Receivable  937.573 1,111021Recoverable Esceu Cu Costs  1501363 54,443Material. Supplies and Inventorlos 260.562 396.436Other Current Auets  4314t 41 724

I 47s 463 1 005 801Properties (Notes 2, 1 end 4):
Railroad  7.977.406 8.562.279Natural Cas Ope rations  1.410,630 1.581819Oil and Cas 2.586.130 1.159.128Other  

331741 311 067
12.311.947 11.619.313Accumulated Depreciation. Depletion and Amortisation  376j41*.___Properties — Net  1,700,571 9 OK 398Other Assets (Note 9)  471,990 1 023 642Total Assets

!.!.2I30936 111,136,041 
UAB1UTIES
Current Liabilities:
Accounts and Wages Payable  $ 1.117814 1 1.171.641Accrued Interest  114.437 66.942Tames Payablo 123.167 144.937Other Current Liabilities  101.343 149.469Current Portion of Deferred Income Tales 30,047 7.220Current Portion of Lon term Debt  309.349 146,431

1,422,339 I 121.663Long-term Debt (Note 4)  3.303,512 3.1Other Liabilities and Deferred Credits  397,3771 140.646Deferred Income Tun (Note 5) . 1.441.347 2.7J90
PREFERRED STOCK — REDEEMABLE (Note 6)
$10 par value 17.201 IS.464$9 Series, no par value  

•••••• 40.80011115 SPries. no per value 31.187Adjustable Rate Series, no par value  317.474
17.201 407.923Redeemable Preferred Stock of Subsidiary (Note 7) 44.343 110.923

COMMON STOCKHOLDERS' EQUITY
Common Stock. without per value (Authorized 300.000.000 shares;issued 1986, 73.1311.171 shares; 1903. 73.357.266 shares) (Notes 4and 8) 

881.214 875.7113Retained Earnings (Note 4)  1.723,671 3 714 464
3.606.192. 4.300.217Cost of treasury stock (1986, 1.11101,167 shares. le1113. 1.9.1,276 shorn) 72,371 74,200Common Stockholders' Equity  3.S.14.314 4,512,007

Total Liabilities, Preferred Stock and COMMIftri Stockholders'
Equity . . . $10.&30.936 $ 1 2.250.041

MI=MIIIMFM:=M1

See accompanying Accounting Policies and Notes to Consolidated Financial Statements.
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CONSOUDATID STATIOWIT or CHANCES IN FINANaAL POSMON

Funds Provided by Operations:

sir UAW Dwewskimpr 31,

(1106600111 (Ressast)
U. Themeadie)

Net Income (Lou)  $ (1160.413) $ 306.466 $ 500.104
Items Not A ecting Cash:

Depreciation, Depletion and Amortization  306.3411 473,631 450.901
Deferred Income Tuts 31.416 404,696 $114.743
Unsuccessful Exploration Costs  31,900 118.1130 74.441
OtherSt.harie 

(2) 
1015011
957,091

(*,415) 13.904

In Itailroad Depredation Method
of crounting(3)  333 641

Funds Provided by Operations  1.233,730 1.30141.A3A
—=

1.311114

Other Funds Pros ided (Used):
Seivase, Property Dispositions  146,496 47.473 51.411
Working Capital CSariges:

Accounts Rec4iivab1e  1110.146 44.371 7.0a3
Recoverable ?mesa Cas Costs (103.9tE 411.179 174s.441
Material. Supplies and Inventories  83.874
Other Current Assets  (314) 14181 (11.61114;
Accounts and Ways Payable. (33,11/71 ( 246,076 ) 111.714
Accrued Interest  29.495 21,1400 (4.009)
Tants Payable  (19.770) (33.969) 17.429
Other Current liabilities  (67.914) 34,713 43.316

Additions to Properties  501.07) (1.131:36t) (2,30
Other(4)  1836)99 1.017 235) (61,645)

Funds Provided (Used) Before Financing Activities 611,457 (54 7,58.5 ) 900 997

Pln.nclnj Activities:
s from Longterm Financing  875.000 834,173 111.756

Reductions in Long-term Debt and Preferred Stock  (1.341.180) (330.301) (731137)
Divkiiinda Paid  (15$,1 46) 162.049 ) (130.166)
Common and Preferred Stock Issued  5.431 7.711 7,000
Treasury Stock Transactions — Net  5.16* 7,811 '50 030)

Total Financing Activities (100,113) 337 4U (097,479)

Inermut (Decrease) in Cash and Short•terin Investments ..  14,144 (190.159) 203.316
Cash and Short•tenn Investments:

Beginning of Year 14.137 2.54 296 50L771
End of Year    $ 71 311 $ 64 137momaiimit

(1) The 1266 amount includes 1121 million for coal rate litigation reserves. including interest.
(1) The non-cash. pre-tas Sperial Charge includes a writedown of the Company's oil and gas

properties and e write°, of surplus railroad assets. See Note 3 of Notes to Consolidated Financial
Statements.

(3) me retroactive application of the new method .4 depreciation is recognized effective as of
January 1. 1206. Set Note I of Notes to Consolidated Financial Statements.

( 4 ) Tho 1983 amount includes approximately 11730 million for the acquisition of Southland.

See accompanying Accounting POliCiel and Nntes to Consolidated Financial Statements.
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ACCOUNTING POIJC1113

Priociples (:11111Se1 We

The consolidated financial statements include the accounts of Butlitornti Mort/Dern Inc. (the

-Company-) and its majority owned subsidiaries. riurpi for el *holly waned comniecrtal real estate
development subsidiary, which is accounted foot by the equity method Soisililand Novelty Company
("Southlandl") is accoun!ed for by the equity method in IWO All signillyant intercompany 'ranter

linos NV accounted for nt market prices WWI have been eliminated

Receverable YAMS Cssel Onto

The differences between actual purchased gas coos and the averages IA iiirse 'ntis included in
currently effective as sales rates of 1,3 P111611 Nelled111 Cat Company ("ErN(.") are detester' and
amortised to income in the period in which they are recovered through surcharges so as tales rates
permitted by the Peelers, Energy Regulatory Commission (-FEM."). The surcharges are adjusted at
sis•month intervals h) Slings with the FEN:

Property

In 19.6. the Company adopieti method of depreciation for the majority of its railroad,
transportation properties that closely appro...nates a unit method Versus the composite method of
depreciation previously used. All other railroad transportation properties and railroad equipment are
depreciated on a straight line b .as over estimated useful lives. A rwrirsilic review of rates and
accumulated clefs/144%60n Is performed and appropriate adjustments are recorded Signilcant puma•
tore railroad retirements are recorded as gains or losses at the time of Owls occurrence. These include
MOW casualty losses abandonments. sales and identification of obsolete assets Natural gas !minims
sion properties are depreciated on a composite straight •line basis over estimated +useful lives. The costs
of properties retired or sold is eliminated from the asset and Ifillategl accumulated drpreciasion.
depletion and arnortiretinn accounts. No gain or loss is recognised upon retirement of properties
depreciated under the composite method escept rstraorolinary circumstances Casns or losses from
disposal of all other properties are recognired currently Expenditures for maintenance. repairs ind
minor renewals necessary to maintain properties in nperatong condition or rsproiseol as incurred
Major replacements and renewals are capitalired. Al? properties are stated at cost

Oil and Cas

In 19001. the Company changed the method of accounting for ds nil and cm% PfliPeriort Loam the
full cost method to the successful efforts method. Under this new 'method. all ileselnpownt vests are
capitalised and amortised on a unit•olproductims basis over the life of trmaissoist proved developed
reserves. Costs of drilling esploratory wells are initially eapitalired but charged to espti.sr it and
when a well is determined to be unsuccessful In additiom. the Conspanv limit% the 1011 .1 'smelled oi
unamortised capitalirecl cells to the present value of future net revenues. based nos current prices and
costs discounted at 4 percent.

Material, Supplies and Inventories

Materia! and supplies which account for approtimatelv 72 percent of material. supplies and
inventories, are valued at the lower of average cost lr market. Inventories held for sale. other than gas
in storage are valued at the lower of iirst-in, firsi•nist- cost or market. Cas in storage inventories are
valued on the last•in. Ilrst-out" basis.
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resist Freese,'

Property tales and coots of maintaintng forint' are charged to ,iponsts as incurred. Raorosiation
molts we revitalised and included us cost ft( weber *hoe harvested.

laments ?Goal

It i14114,/.,Plt 0, 't,PeonstiPlisti 471.1,4.11fieri.ITIVield% 14.11104 1 1.10 110810 iii‘ 610i•peol 111111144q8 I ly.
I 1,14 80 ditOntli swan Old Iiiiipeiff8 111880414.801 1.1 Loath, *do iiitotl‘liptliolftiffl- lii 1111' 11811744

itik Lot 4401,.. ..I 6,, I . , III, p, 1 I , . I" , p , oil r 1 .
14.• 1+.11 IL nalerdi pitigliprovision or Income lases inelst6es deferred lases resulting low' items r.

for tan end inanctal staton.ent rurpoasts. investment tas credit was repealed pursuant to the 111418 Tu

Rehm Act with Oho otcootion of transitional property. Investment tan credits are accounted for undcr

the -itive•through" method.

terelegs pot Camases Mara

tarnings pot C0011000 share are based on Ow weighted average number nf common sham
osetstatuling dvrins each year 'rho dilutive effect of stock optSons outstanding and convertible
stsberdinatod nowt Is not 'significant.
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NOT'S TO CONSOLIDATED FINANCIAL STATEMENTS

1, Session! Ittformallon

The Company conducts business in several imbistry tegtorrits Information for each sevnent is
locatird on pages 2.1 and 24 of this report. Amounts for !*1 Paso Ifyilrix.arlsons Company have Ireen
roelasslie ' from Natural Cas °Nirolintis to 011 and Cc,:

I. Chewers In Accounting Methods

Effective June 30. Mk the Company changr#1 tin method of accounting for its oil and gas
properties from the full cost method to the successful efforts method

Although the full cost method rusitiimes to be a generally neer-pied accomiting principle. the
financial Accounting Standards Board has expressed a preference Inc the successful efforts ',sedum!.
and nianagentent believes the successful efforts method is a •since appropriate memorr of the results of
the (ompany's rill and gas operatiru limier the present circumstances Accordingly. financial
statemehis a r pritar years ha %e been restated to compls with the 'war method As 111111/161

law retied Ihmrashrr 1i.-
i1 ISi

SIR tiwiw..ds. .revi
Pr. Omer taimmat.)

Net income, as previously reported
Adjustment for change to successful efforts method of ail

Net income. as restated

Faring. per Common Share
As previolisly reported
Adjustment for change to siieee.sful efforts method cal 31•1111111IIIIIK
Ear per Common Share, as restated

(61.$107)

SSiffi.4,sh

MIN 106
_AlPillU2

Lif19.204
7

$ Pi9.I $ 711
(U.'14) V) 12 f

$ ;q $

achlition. retained earnings as of Dee-mber 11. Moilhis, r lwris reduced Ii. $12 million to reflect
the method's effect on 19110. and prior years

Also in the second quarter of 19046. the Comp:ins adopted a methial cat depreriation for tip
majority of its failrond era,. .iortatimi properties that chisels approsmiate‘ .# nod method rather than
the composite meth, depreciation previously used This method was adopted to more a eutatel#
reflect physical us. ri" assets in the current deregulated transportation ens ointment Thy liev mit is. ii
has been applied to prior years property aetjuisitions ursushtsnE ui a $.116 million after tax charge to the
Ant quarter 1946. The new melhod is also rifecti•r for the full sear 19,16 wine's' hid the effect t f
increasing net loss for 19016 by $41 million. $41 run per share

3. Special Charge

The non-cash. pretax Special (large of POST million futilities a woritrtiouii op( tl.r tonipais%s 1111
and gas properties and a writroff or surplus railroad asset. The after las impact of this Sprvi.al Charge
increased 1966 Net loss by $002 scullion. $10.111 per %h ire

At June V. 1906 th• Comp any 5 isommortirrii cail imi gas capitalized ClInIs rare-riled the .srevent
valise of (Wore net revenues bawd on the newly ailopl, I successful efforts method of accounting for
oil and gas properties. As a result. the Company rerordell a %OS millmis pretax charge to 'caret the
substantial ',reline in oil anal gas prices
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Also In the second quarter of Ione. the Company conducted a review of its railroad physical
properties. The Special Mugs includes a $3111 million provision for surplus. ebsolete or otherwise
unproductive assets including locomotives. rolling stock and abandoned track.

4. Lasg-Tees Debt and Loose Obligations
Loftier,' debt outstanding is as follows:

Burlington Northern Inc

•

Deripeibev at,

(la Theesserial

Not.. Payable. 141/42, due ISM $ 100,000 $ 100.000
Debentures. 11%%, due 1906 to 2013 130,U00 250,000
Not.. Payable. 9%11. due 1996. 100,000
Debnntures. 9%. duo NV to 201$. 200,000
Revolving Credit and Teim Loan. LA% $0,000
Coolusercial Paper . ...... . 429.680 603.166

Burlington Northern Railroad Company
Goneral Mortgage Bonds. 2%% to 3%. due IP O to 2f,J10 110.000 110.000
lorioe Lien Mortgage Bonds. 4%, due 1997 96,921 C9,911
Goners! Lien Mortgage Bonds. 1%. due 2047 47,777 IL,777

3d

nrs4 and Refunding Mortgage Bomb. 3%. clue 1) 14,4:17 14.737
Coneolid•ted Mortgage Bonds, IN% to 11a%. dui 1996 to 2006 526,214 260.205
Piro Mortgage Bonds. :lent.' A. 411. flue 1907 37,019 39,130
Income Debentures. Series A. 5%. due 2006 24,073 24.494
Mortgage Notes. 84%. doe smelly In 19V2 3.900 4,030
Equipment and Other OUigations, 6% in 144%, clue serially to 201/1 046,944 139,593

El Paso Natural Gas Company
Dehentiires, 673% to 16.7%. due 1967 tu 2011 332.1154 610.371
UMW Notes Payable to Insurance Companies. 17%%. dile 1967 79.000 130,000
Notes Payable. 15%%. due 1992 100.000 100.000

Other
Convertible Subordinated Notes. 11%, due 19t2 30.000 30.000
Senior Notes Payable to Insurance Companies. 1144%. die 1967 to 1962 37.300 43,730
Notes Payable to Insurance Companies. 6.93% to 12 25%, due 1967 to
1903 179.031.

Other. Ili% to MI. due IOW to 190.1 7.189 31.971
C.apital Lease Obligations ... 117.301 133.150
Unansortired Discount  12.176 ) 11.417)

Total ... 3,70.1.161 • I.164, 439
Leu Current Portion  309.349 246.436

Loiuuterm Debt $3301612 $3117963

A croup of banks has committed to a $900 million Revolving Credit Agreement which expires
March 31. 1793 The commitment by lenders to make advances reduces by $40 million each quartet.
commetring June 30. 1991 Annual fees are 41 of I percent of the unused portion or the commitment.
Another group of banks has committed to a 1430 million Facility Agreement which 'spires on May 6,
1991 Annus/ fees are 1/10 of 1 percent of the unused poetics,' of the commitment. The aguirerate
bonuwings under these averments and commercial paper outstanding cannot esceed 11.33 billion. At
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the Company's option. interest on borrowings is bailed on either prime riles, cionsestit maw, marital'atm gurockaisr rates under the most restrictive covenants of these agreements. rslarned earnings
of MN million are available for payment of dividends Unused locig•term consmitasiints under these
agreements are available to cover certain debt due within one year. Commercial paper, all of which is
doe within nine months. is therefore classifierl as long term debt At December 31, 198t the interest
rate on cunimercial paper was approsimately 6 percent

The Company has Interest Rate Eschsnge Agreements In, the purpose of convee ling the elective
interest rate on Rooting rate facilities to flied interest rates Under the terms of these agreements. th
Company has an effective interest rate of approsimately 12 Li percent on $2.30 million of Rooting rate
obligations through 1991.

lii February 1966, the Cor.pany isited $100 million of 94S% Notes. rise. 1996 Addielonallv. in
March I966. the Company Mud a $400 million shelf registration listen...et tor issuance of debt
securities. under which $200 million of 9% Delwniiices. eke 2016. were issued in April 1966.

In October 1966. Railroad issued 11173 million of Consolidated Mortgage 9$4% Sends. Series H. due
1006. The Series H Bonds are not re.leencable prior to maturity and are not entitled to any sinking
fund

In October 1966. EPNC issued $UM indium of WI Debentures. due 2011 Annual sinking fond
requirements for the Debentures begin in Iggi:

The Convertible Subordinated Notes are convertilile into 1111111f1011 stock of the CtimpArly
per share. Act.ortlingly. 9110.271 skates of common stock have lweit reserved in treasury

Aggregate iong•term debt maturities lur 190t7 through 1941 are 11011 149.11410. $2111.116:410t1.
1205.109.000. 8192.447.000. smi $112.1165,000, respectively These amounts tin not trwithae. rtreissmentrequirements that arise when muriptapted prope.ty is sold At f)eermher 11. lidIi. $1.1,71111In principalamount of treasury hands us available to reduce the animal repayment reqiiirements ryeei‘ed above

Substantially all of Burlington Northern Railroad Company's properties and certain other assets
are plefiged as collateral t or are c! herwise restricted %toiler long term debt agreemettts

idiase oblignfinne

The Company has substantial lease conimitments for railroad track strii-ture and et:moment.
highway and flatit processing equipment. office buildings and a taconite dock facility Substantially all
of these leases provide the option to purchase the equipment at fair mark.1 value at the end of the
lease

Certain noneaneellable leases are classified as capital leases and are included in property Theconsolidated balance sheet at December 31. liditA and 196.5. includes $150.60.5.000 and $147.141.000.respectively of properties and $52.974.000 and 841.011.0M. respectisely, of accumulated amortizationrelating to capital leases.

Lease rental espense for operating leases it $144.S2A.000. 8116.924.000. and si54.216.000 for the
years ended December 11. 1966. 19M5 and 1964. respectively.
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Minimum annual rental commitments at December 31, 1996. are u follows:

°rast"I T mmoYew Sabel Oseessiser 31,

19117  
1968  
1969  
1900
19111
Thereafter  

Total

(la Thisaasivil.)
$ 26,439 $ 131.884

22.240 122.956
17,627 115.251
16.691 106366
15,451 99.806
Li 138 690054
143,786 1 2SL...tat

Less amount repeesentlag interest  
Present yells* of minimum lease payments

L I MOON TIM VI

The peovlsion for income taxes, escluding the effect of the change in
method of accounting, is as follows.

_611,_211.1
$117,501

Railroad depreciation

Y. raided Derviabar 31,

IOU 1984
1111111 laiseleSed (Ilestaled)

Is Theepeaads)
Current

Federal $18.015 $ 20.602 $ 36.499
State ... 619 101.411 46.733

16.634 3a.013 63.231

Deferred
Peden/ 54.609 372.A011 1A9.6.36
Stat. (1143) 31,887 5,107

51.466 404.695 394.743
Total . $70,100 $443,706 $477.974

ReconcillatiOn Of Statutory Income liut rate to the effective income Its eapense (benefit) rate is as
follows:

Year Faded Derrieber 31,

ISN1 Reetaied 1
111114

1 Ileelateil

Statutory espense (benefit) rate . (460)% 46.0% 46.0%
Investment tu credit  t06) (5.9) (44
Capital gain tu rates (07) (1.9) (1 7)
State income lases net of federal tax benefit. (0.3) 2.6 2.7
Acquisition adjustments  4.0 2.7 2.6
Writedown of oil and sis properties  61.2
Dividend exclusion  (2.3) — —
Other  01 21) 04

Effective Rate 15.4% 42.7% 45.6%
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Deferred tax 'spanse consists of the following

beeu of as over book depreciation  
Writeolf of railroad wets 
Accruals for cuuallies, dale's and expenses not deductible in

Year Radial Deripasimpr 31

Ion
•M.IMM.•••••••••

$161.974
(142.149)

1$11$
(11assiarilj flastaird)

(I. Tu.a.)
1267.151 $1153.31.141

the current year   ..  (27.326) 52.316 (112.C403)
Intangible drillIng costs  (23.510) (14131) (21.0910)
Use of las operating loss carryovers  1.633 11161 1410111
lovaitosent credit carryovers  37.1134 43.739 136.650

Recoverable esceu gas costs  (17164) (14,403) (64.226)
Other 62.072 57,039 14142

Total    1 51 4416are.amar- $404 61X5 $4I743
aim--Einmp amma,m

Investment as credits generated for the years 1966 to 1964 are $5.0 million, $74.9 million and $46.4
million. respecThely. As of December 31. 19016, approximately $43.7 million of investment tax credit
carryovers are available to offset future tax liabilities and approsimately $34.5 million of net operating
loss carryovers see available to offset future tasable income for up to 15 years. Anproairnately $10.0
million of the investment as credit carryovers and 111 of the net operating lou carryovers are
restricted under the separate return limitation yea.. rules of the Internal Revenue Service Regulations.
The benefits of the investment as credit and net operating loss carryovers have been recognised for
accounting purposes.

As a result of the Tax Rearm Act of 1966, the provision for income lazes for the fourth quarter
1966 was adjusted to reflect the loss of approximately $32 million in investnient las credit which had
been reflected in the as provision on the Arm three quarters of 1966 AdAitionally, future utiliration of
the investment credit carryovers availahl, as of December 31. 1966. will be reduced by 173 percent in
1967 as a result of the Act. The Tax Reform t et of 1966 will not have a significant effect on the
Company's future financial condition or results of operations.
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IL Preferred Sisci — Redeemable

Preferred stuck consists of the following:

Itee

$10 par value, authorised LIMN.
shares:

Balance. beginning of year.  
Acquired during year  

Balmiest, end of year  

No par value. authorized
33.000.000 shares:

%sew A meow

$ 101.464
I23

Salem Ammo MOM
  (Maumee. (Theinowiti Owosso&

Amisitim
tThesisibel

1.446,442
126117

1 710111

1.966.301 S 19.663 2.034.620
120 re3 1 201 92 319

$ 1C1.5111
91.3

$ 17 101 446 $ 16 444 1 96.6.1L.01 L11661iliat

$S Series:
&dance., beginning of year 401.000 $ 40.600 310.000 $ 31.000 310,000 $ 51,000
Acquired during year 406000 40 200 102.000 10,200

Balance, end of year — 406 000 $ 40.600 %I0000 $ 51 000

11113 Series:
Balance, beginning of year 1,247,466 $ 31.167 1.116.166 $ 11,42n 1.115.695 $ 33.416
Issued on esercise of stock

options  680 5 271 7
Acquired during year  1 242 126 31.192 66 71NO 2 236
Balance end of )ear  $ - 1,247 4416 $ 31,167 1.116.166 $ 33.423

Adjustable Rat e Series.
Balance, beginning of year 6.614.030 $117,474 7,015,474 1336.762 7.013.2M $137.596
Acquired during year 81113,000 317.424 401.100 19.253
Adjusted for fractional shares 1050 50 726 33 17410 436

Balance, end of year  $ - 6„614 030 $317.474 70134 0174 $316762

810 Per Viuto Preferred Stork, Cumulative

The Company is required to retire 123.4501 shares annually. through redemption at par or
cancellation of shares acquired through open•market purchases.

89 Series No Per Valve Preferred Stock. Cumulative

The Company redeemed all of the outJtanding stock in 1966. including .03.000 shar-s redeemed
early at 1101 per share and 102.000 shares at par.

82 123 Series No Per VdattiP Preferred Stnek. 821 Redemption Value, Cumulntire

rhe Company redeemed all of the outstanding stock at $26.40 per shore in 1966.

Adjustable Rate Series No Per Value Preferred Stork, $O Redemption VIIIIIP, Cunsuietwe

The Company redeemed all of the outstanding stock at $48 per share in 1926.

No Per Valve Preferred Stock and Oass A Preferved Stock Without Par Value•-11nusued

Al Deeernbel 31. 1966. the Company has available for ',quince 23.000.000 shares of No Par Value
Preferred Stock sod 50.000.000 shares of Ct-is A Preferred Stock Without Par Value. The Board of
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Disersoes has the authority to Issue such stork in one or more series. to Ii the number of shares and to
Ii the designations and the powers On July 10, 11MR. the &lard of Directors itesignafi'd a series of
R00.000 shares of (lass A Preferred Stock Without Par Valise as Series A Jimlot Participating (lass A
Preferred Stock. F.aeh one one•Inindreilili of a share will have dividend and voting rights appeosi
miserly equal to those of one share of Common Stork of the Company In addition, me July 10. IM, the
Board or Directors declared a ilisitlend ilistrilsiousis of one Right for each outstanding share of
Common Stock of the Company The Rights become etercttable if. without the Company's prior
consent, a person or group acquires securities hating 20 percent or mire of the voting power of all of
the Company's voting securities or $111101111re% a tender Pier *hick V/1111111 rrsolt In such ownership
Lich Right. when eieressahlr. entitles the registered holder to purchase from the Conspans one sloe •
hundredth of a share of Series A Junior Participating (lass A Preferred Stock at a price of $19) per one
one•hundredth cif a share. %object In adpistinent. If after the Rights become rsercitable. the Company
were to be acquired through a merger, rich Right would permit the holder to purchase. for the
exercise price, stock of the acquiring eompaily ha % ilia a %aliw of twice the e'er* Ise price. In addition. if
any person acquires 23 percent Ilf more of the Compasly (other than as a crush III a rash art for all
shares), each Right mit owned liv the holder of such 25 percent would 'verities the purchase, for the
esereise price, of stork of the Compass) haslet** %slue of twice the rserviw• price The Rights maw he
redeemed by the Company under certain Ilf111111•6111Ce% 1111111 their eaperatum date for 10 (L per Right.

The prartrvii stock redemption requirements for 14017 through 1941 ore $1.21:11.01x1 per year.

florkeniable Preferred Stock of Stshsidiary

The reilreinulble preferred stock of F.PN(: acitiusts cii the following At 1)eccuilicr 11

Preferred Stock, ciiinislatt•r. 110
par valise. 12..100.0011 share.%
autliorited

term _ .
%herr. owesse011

01.1.180diall1 rhapooaliO. -

Ski,,.
t

IOU .
5.w.5
heisowisik I

IN
glaers 5eumsessit

numawdes. I I lionevadO

344%, Series of PK% 2117.2110 $21i,7211 297.200 $ 241.;.211 127 21N1 12.7211
10101%. Series of 111711 1140.71i0 I h.li7h 1h7.1042 I11.7611
1114%. Series of 1972 1714.2511 17.1123 1N4,1$10 1,4,4011 1159 7141 I01.973

9 tli. Series of 197h 441.2711 44.127 lia11.701141 Ii0.15111

13%, Seri.". cii 19h1 2 111111.1111U .100111

Preference Stock, comuilitibe, miii
par %aisle, 10,000.01111 5iiiiii.5
authors/ell

1.1%. Senors of 19012 :1 IMO INN) 75.0110

Total $44 S.15 $110.925 $136.341

In February 19tifi. 1.:PSIC redeemed ali of thy initoatilling stork lif the 1044 Ciormilistise Prrferred
Stork, Series of 1970 at $102.34l per share and ti 9 I% Csemilial 6% e Preferwil Stock. %cries of 197h at
110344 per share

Its September 190‘11. EPNC rrilernied all of the iiiitstamlimi stork of the IV% Prcferrcil
Stock. Series of 19141 at $27 MS slime asisci Its 1411. Cionislati.i. Preference Stork. Series of 19h2 at $21514)
per share.

The aggregate redemption %aloe iii 1.:PN(:.‘ relleencilile preferred stock is $ l million :it
December 11, Ighfi The redemption reitileurrtiwillg Are $1.575.1N10 for 19117 Arid 91.15),00(1 pc-i' wear for
19101 through 1991.
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1 Camas. Sloat asad Steal Optleas

CAN11111604‘ and treasury stoat activity ii as follows:

0101M100 steel'
Wane,. becoming of

irsee . .
&we're if %orb

osistees ..... . .
Balisoca. end at year

Treasury stock
&awe. beginning if
rim

Acquired (Issued).
net  

%Isom rola year

111111 1 MIS 19114

ad neesseds
Shares A mar al

Ov marital% jis Thw
%ham

thsistaad ag
.1 mmega I

Is llanitaaas

73.5$7..a

111 IN

$75753

5.431

..10011 S44 OM 7.992

170.421 7.791

73 , 2.10.82/11

136.014

$OW .999

GAO
73 Itt in MAI 214 73,S37.20). 10173 Tis.1 7S3Att44 $M7991

1.977.270

(,1.19,709)

aromis

$ 7/1,266

__11.962)
$ 72,3711

2.1%6.915

(zniveng)

$ 116.072

(7.1112)

1V11.244

I .2:1'1,C71

$ 27,041

1.4.111.5$7
_
1,977.276 $ rue° 2.1116,913 $ 66072smuossmw smv..us.=:

Under the Company's stock option plans. options may be panted to officers and key salaried
employees at fair market value at the date of grant. etercisable in whole or part by the optionee after
completion of one year of continuous emplovnient Ii im the grant Ilate. For incenti‘e stock options.
the difference between the option price and the market value on the date exercised is lot taxable to
the employee until the stock is sold. The Company also grants stock appreciation rights (-SARs") to
certain holders of stock options. SARI are esermable during the same period as the options. The
option holder can elect to exercise either the optioit or the SAR. SARs entitle Ail option holder to
receive a payment equal to the difference befit/ern the option prier and the fair market value of the
common stock at the date of exercise of use CAR. To the eaten, the SAR is esercised. the related option
is cancelled and to the eitent the option is esercised the related SAR is cancelled

Activity in stock option plans (or 1964. 1945 and 19016 is as follows:

op000l
Balance. January I. 1964.. 1.101.266
Granted 2.1101.100
f.aerci sad 220.629
Cancelled  Alm

Balance. Decemher 31. lcle.k 1.104.121
Granted . 2/11.25)
Exercised . 167.221
Cancelled

Balance. December 11. 19*3 907.600
Granted   196.200
Exercised ... . 227,klit
Cancelled   _gjm

Balance.. December 31. 1966   _:•31172.1

%AR.
rarrelw

!rum pry sherv

195.112 $ 6.17 to $49.11
75,600 42.56 to 15 AS
17.2(X) 6.17 to 35.16
32.042 12.69 to 43.22

201.690 6.17 to 49.11
77.730 - 3201,
96.750 617 to 15 IA
JAN7 22.09 to 52.00
163.290 9.59 to 52.00
57.700 68.19 to 70.19
61.6.16 9.59 to 52.00
.111,41,1 10 22 to 68.311
Lugo 959 to 70.19

At December 31. 1966. 5601.971 options and 62.600 SARs are ezereisable at prices of $9.59 to $5201)
per share. At Det. miser 31. 19146 and 190LS. 1.160.010 and 1.111.610 shares. irspectivels. are a ailible
for additional emit under the plans
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Shares issued upon midst of options under one of the plans may be issued from treasury shares
or from autlsorired but unissued shares. The Company has a formal program to systematically

repurchase treasury shares for the plan. .-•

S. Acquisition of Southland Royalty Company

On December 13. 1963, Southland became a wholly owned subsidiary of the Company pursuant to
an Agreement of Merger between the Company and Southland dated as nf November 21. 1965 arid
following a tender offer for all the outstanding shares of common stock of Southland commenced by
the Cot. ...ny on October 12. 1985. The aggregate consideration or the common stock of Southland
acquired b the Company was approximately $7313 million. Southland is accounted for by the equity
method u. lad& including appropriate purchase accounting adjustments.

10. Pension Plans

The Company's pension plans are non-contributory defined benefit plans covering substantially all
non-union employees. The benefits are basei on years of credited service and highest five year average
compensation levels. Contributions to the plans are based upon the Attained Age Normal Frozen
Initial Liability actuarial funding method and are limited to amounts that are currently deductible for
tau purposes. Contributions are intended to provid• ',or only for benefits attributed to service to date
but also for those expected to be earned in the future.

Effective January 1. 1966. the Company adopted Statement of Financial Accounting Standards No.
$7. -Employers Accounting for Pensions... Adoption of this Statement, along with a change in the
discount rate from 9 percent to 10 percent. had the effect of reducing 1966 pension cost by $15.410.0030
Pension cost was $34.066.000, $42.495,000 and 056,780.000 in 1966. 1985 and 1904, respectively.

The following table sets forth the plans' funded status and amount: ret-olinizerl in the Company's
consolidated balance sheet and income statement (In Thousands):

Actuarial present value of benefit obligations:
Accumulated benefit obligation, including vested benefits of 6771.065 

pipeirailier 31. ISIS

$ 793,130

Projected benefit obligation for service rendered to date  $ 970,429

Plan assets ai fair value, primarily marketable equity securities (618.416)

Projected benefit obligation in excess of plan assets  152.013

Unrecognized net loss  (30.069)

Unamortised net transition obligation  (118.038)

Net accrued pension cost  $ 3.666

Net pension cost for 1986 included the following compolenta
Service cost—benefits earned during the period . $ 14,124

Interest cost on projected benefit obligation 83,127
Actual return on plan assets . . (130.365)

Net amortisation %rid deferral . 67,2011

Net pension cost  $ 34.066

The weighted average discount rate and rate of increase in future etunpensai.en levels used in
determining the actuarial present value oi the projected benefit obligation .s ol L •eenilwr 31. 1966

were 9.2.5 percent and 6.0 percent. regpecInvely. The expected lung-term rate of return on plan assets
was 10.0 percent.
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The corresponding assumptions used in the determination a the net transition obligation atJanuary I. 1906, and the IAN net pension cost were a 10.0 percent discount rate. a 6.0 pereent rate ofincrease in future compensation levels. and a 10.0 percent cspected long•term Mil of retorts on planassets.

At determined under prior year accounting policies. the actuarial present value of accumulatedplan benefits as of January I. 19015 was $093.57N.000. including $857.344.000 of vested bend's. Theamounts reflected an assumed rate of return of 9.0 percent. Net assets available for plan bentits as ofJanuary I. IONS were V1011.51 1.000.

II. Comnaltments and Coatingent IAabiliiio

In October Mt Railroad entered Into an electrical power purchase agreement under whichpayment is based on the number of megawatt hours of energy c4+tissiniefi, subject to a speeded take-or•pay minimum. The sgreernent iequires a number of locomotives suMcient in provide the necessaryinesawatt hours to Railroad. Railroad's absolute. annualised minimum payment obligation is$12.320.000 over the 13 year term of the agreement. This payment w,11 vary upward depending onmechanical practices, performance and utilisation. Based on current availability and use, Railroad'spayment in IWO will equal or exceed 129.000,000. At of December 31. 1901i. Pailroad had purchased$1.900.000 of electrical power Heider this agreement.
There are no other commitments or cnntingent liabilities which would have a matenally adverse'fleet on the financial position or the results of operations. See "Legal Proceedings". pages 13. 14 and15. and "Natural Cal Operations". pages 7. M. V and 10 tor information concerning htisiation and othermatters.
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IlitORT OF INDUS:741MT aumnED PUBLIC ACC3UNTANT3

To the Stockholders and Directors of
Burlington Northern Inc.

We have 'unlined the consolidated balance sheets of Burlington Northern Inc. at December 31.
1966 and IVO, and the related consolidated statements of ineosne, retained earnings ait. changes in
Anemia! post on Ir3: etch of the three years in the period ended December 31, 1966. Our 'laminations
1640fe made in scv-ore.snct with generally accepted auditing standards and. accordingly, included such
tests or tho sec ,. nting records and such other auditing procedures as we considered necessary in the
cireuotstancips.

In our opinion, use Inancial Itatements referred to above present fairly the consolidated financial
position of Burlington Northern Inc. at December 31, 1966 and 19113, and the consolidated results of its
operations imd changes in its Inancial position for each of the three years in the period ended
December 31 1986. in conformity with generally accepted accounting p‘incipIrs applied on a
consistent basis titer restatement for the change, with which we concur, in the method of accounting
for %;i1 and gas properties. and 0:cep( for the change, with which we concur, in the method of
accounting for railroad transportation properties; such changes are described in Note 2 to the Inancial
statements.

COOPILAS Is LYBRAND

Seattle, Washington
January 11, 1967
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SUPPLEMENTAL Oil. AND CAS DISCIDSURIES--timasillImi
The supplement*/ data presented herein reflects all of the Company's rill arid gal properties

escluding those of Southland Royalty Company (-Southland-) In prior years unless othorwiste
isstierat rd.

CapStalised costs rot oil snit gas producing activities consist of the following:
Memory 31, 

IMO) IS) 11* rialassails)
Played properties
Unproved proper1ie

Accumulated depreciation. depletion and amortiration (")D&A")Net capitalised costs

61.247,413
116 996

2,364.109
443 MI 

$1 911 ISAvanimiw-mi

$2.1160.4119
319 136

3,015.6t3
17374

$ 741.4m
Costs inclined for oil and gas propett esploration and development aril. dies are as

follows:

Results

ION
Voided Daysober 31,

INS
II. itkainasiB1

Properly acquisition
$23.117 63.969 $ 66.7M

r.a *cation
30.414 71,311 96,564

Development
40100 SW SI VSTotal costs incurred

$96,031

,!43

$302.621 $214,714:rump
of ow-ration, mos oil and gm producing activities are as follows

Tear Vatlinl 13Iorrniaw 31.
11108(i) UMW
Tib•elmrse

Nil revenues

$_°1' $412,322 $406 669
Pr tag Welton vests

126.135 76.323 86.413
Oil and gas property writeiloviii(3)

004.304
Coloration and impairrywnt

WOOS 1 1111.103* 74.*2
Operating immense+

117.0/114 094 44,7111
DIAA

501,65.41 _103,1333 _91,893
1,001070 336 213 299.306

Op,. sting income (loss)
(f102.1I1I1) 33.100 107.301

Income as provis1016
2/4,440 41 891 _66.236

ItellUltS Of operations for nil and gas productng arts% sties 1_291.6.441% $ 11,414 39,12.1Equity in Sniethland nil and 11**. produrtitg activetect
$ 1,000(I) rrviibusly ieporleti amounts 115%r Itern restates1 Inctocvestful efforts ',lethal of acenisnting (ør nil and gas properties See Note 2 of Notes to

11,nrisolulaird frosanend Statements
(2) Includes Southlan(.
1.1) See Noir 1 id Now,iii cnivinlidairil Financial Stittrinents

r...ZWIIMI1111111,

enmporahilitv with the newly adopted
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The following table redoes estimated quantities of proved ell and go reserves. Those reserves
how been reduced for royaity interests owned by others. The.. reserves. virtually all lectied in theUnited Slates, have been estimated by the Company's ensineen and potash's.

od
ibim111140 

Peeved Developed and Undeveloped Reserves
January 1, 1964 ........... 30.7 2.534Revision of previous estimates . 1.0 (34)Itirtensions, diecoveries and other additions 9.0 101
Production  ) _ELIO)

December 31, 1964   45.0 1,517
lievision of previous intimates .. (0.4) 43
Catettaions. discoveries and other additions 0 10.5 30Product km  (5.0) (107)Pistehimies of rsierYrs in place . 0.1 60Southland acquisition 55.6 444

',comber 31, I995 105.9 3,7
Revision of previous estimates (7.7) (36)
ffatensions. discoveries and other additions 61 II
Production  Li ) jig)

December 31, 1946 93.3 LE/
Proved Developed Reserves

January I. 964..129.5 3.993December 31, 1964 35 I 1,591December 31, 1965 79 5 4.042December 31, 1966 75.0 2,141

A summary of the standardized meuure of discounted future net cash lows relating to proved oiland pa reserves is shown below. Future net cash flows are computed using year-end costs, sales pricesand statutory tax rates (adjusted for permanent differences) that relate to the Company's elistingproved oil and gas reserves.
I Nionfsebort 3 1.

11MS 1
(Is Thissamsdie

Future cash inflows 65.451,000 110.619,000Less related future
Production costs 1.627.000 1.264,1100Development costs 319.030 440.000
Income taxes

iO3 000 3,544,000
Future net cash lows 2.411.000 4,3114.000

10% annual discount for estimated tinting of cash flows 1,401,000 2,504,000
Standardized measure of discounted future net rash Rows $1 007 OW $ 1,06 .11

(1) Includes Southland
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A summary of the changes In the standardised nseasure of discounted future Art cash lowsapplicable to proved oil and gam reserves is as follows:
I MI I _ ION

I Is Tlissimode I
January 1,   11 162 000 E.41112._013 11,373,000Revisions of previous estimates:

Changirs in prices and costs  
Changes in quantities  
Changes In rate of production   .

Aolditions to proved reserves resulting from eitensions.discoveries and Improved recovery, less r•lated costs
Putritaaes of reserves in place  
Southland acquisition  
Accretion uf discount  
Soles of oil and gas. net of production costs
Net change in income lases
Other  
Net change  
December 31,

44

(1.1111.000)
(51.0001

(314.000)
73.0130

(108,000)
(30,003)

(103,000) (35,000) 527,000

WOW 114.000 177.000
— 41.000 —
— .501.5.000 —

327,000 232.000 U2.000
(2/44.000) (317.000) (35, )01:1)
9012.000 75,000 144.0X1
(17,000) (3.000) (2),000),

(153.000) 451.000 (162,000)
11 007 000 11 862 MOrz A r a a a 4 or a 11 411 000.
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QUARTERLY FINANCIAL DATA—LInatmiltoii

Revetiors
lanteia/ Mane 131
°wraith% Immure 1Lass)
Weenie (Las.) Defoe. C:uomilative
Met s Areyeating Chow

Coorolotive tier/ of Areesoltos
Meow

Net Immune (loss)141
Ironsliugs (Loss) per roomiest Owe

C.staisslotivo dreei s Aerooriting
Maar

Ironsirap (Lam) per Cosorosso Skate
131vadrosh 13erlarra roe. Coommon
gime.
+so Stork Pm-. Ranee

'MO
Law

Revetioes- As Pre.imolly Repossed
Restatement for Sun Ism 1
Ihrveoues

Opovoling Incense - A, Previously
Reverted

Restatement for SouthIsm1(1)
Revs. r ossent for Moose in Der prim
Moo Method(%)

Resilatereoril 10/ Sucressful Floes 11
Ippriel Marge (1)
OpPrating Income (lArts)

Net Income - As Previously Reportml
Restatement foe Change in Deliver's

ski.' Method(%)
Restatement for Ssieressful Florist 11
Nei Income (loss)

Wrung/ (1 os.) pry (*Ammon
Shore - As Prevtously Reporie(t

Restmement for Chan*, inDriweria
skin MeIhwri(i)

Reslatensem fns Sweressful droms(1)
liwygolls (Low) per Common Shoe,

Issehostoo Northers Int

10111 3411) a:21d
Ind

41b bsi (Omtomdi ilhooliod) 1  (limisiod)
(In NIMoon Rammi am, Aglissoots)

11 410 II MO 11 0711 11 104 11.00 11.10 11.04 11211907
141 1011 349 114 101
77 10 (770) *4 1%1 141 141 119

VIII
77 100 (7R1) 4151) 11.1 1*1 40 110

44 141
00 1 IA 414)71) (1 VI) 11.1 212 17*

OM 040 040 075 0)1 L1

11411 6111 '4% 112111 Tf.11 117% 01/11 117%%MI 411% fit% al et 00 4944 4644

11 VW

510

Lir

11 170 $117 SW) SW' )X11

(17)
(27) 451 (14) 1/11 (171

LOP L L Lal
1 107 1 157 1 MA 1 1101 1 1M

(34i)
_ (34) op (I..)Liz LL2 'La

44•111
AA)

1 1 IA 1 2 11 11W 1 1 011

.12-V) -19-g )

LIN LLD Li&(1) Previously r!ported amounts have been restateci for comparability with the newly adoptedsuccessful efforts method of accounting for oil and gas properties See Note 2 of Notes toConsolidated Financial Statements.
(2) Results of operations Inc the fourth quarter of 19A5 include Southland on the equity method ofaccounting. See Note 9 of Notes to Consolidated Financial Statements.(3) The non-cash, pretax Spevial Charlie of $7 million includes a writedown of the Company's oiland gas properties and a *filen' or surplus riiIrnail assets. See Note 3 of Notes to ConsolidatedFinanciiil Statements.
(4) Fourth quarter 1996 includes $32 million. $0 41 per share. reduction to Net Income for investmenttea credit which had been rellected in the tam provision in the first three quarters of 1946(5) The retroactive application of the new method of depreciation is reroguirell elective as +ifJanuary 1. MU. See Note 2 of Notes to Consolidated Financial Statements. The change in methodhad the elect of decreasing Net Income for 1965 on a pro forms basis for the first quarter hy $9'Onion. $0.11 per share: second quarter by $9 million. 10.13 per share; third planter hy $9 million.$0.13 per share: and fourth quarter by $13 million. $0 17 per share
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Item Nine

DISAGREEMENTS ON ACCOVNTING AND FINANCIAL DISCLOSURE

None

P.%RT III

Items Ten and Eleven

DIREMORS AND EXECUTIVE OFFICFRS OF THE RECISTRANT AND EXECUTIVECOMPENSATION

A deAnitise prosy statement of Burlington Northern Inc. will lie filed not lati.r than 120 days afterthe end of the ilse.11 year with the Securities and F:achange Commission. The information set forththerein onder -Election al Directors- and -Executive Compensation.' is incorporated herein byreference. Executive Officers of Burlington Northern Inc. and principal subsidiaries :ire listed on pages16. IT and 111 of this Form 10-K.

Item Twelve

SFA:URITY OWNERSHIP OF CERTAIN BENEFICIAL OWNERS AND MANACEMENT
Information required is set forth under the caption -Election of Directors" in the limn, Statementfor the 1967 Annual Meeting of Stockholders and is incorporated herein by reference.

Item Thirteen

CERTAIN REIATIONSIIIPS AND RELATED TRANSA(TIONS

Information required is set forth under the caption "Exectstise Compensatioui'. us the ProsyStatement Inc the 19117 Annual Meeting of Stockholders ;mei Is isseorporsted h4.reisi In reference.

PART IV

Item Fourteen

EXHIBITS, FlNAJIC.IAl. STATEMENT M:IIEDULES AND REPORTS ON FORM Lk

Fissaacial Statements
Consolidated Statement or hiconw .
Consolidated Statement of Retained Earnings   26Consolidated Balance Sheet .... 

27Consolidated Statement of Changes in Financial Position 2ANotes to Consolidated Financial Statements 
11Report of Independent Certilied Public Accountants S 41
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Ssapplinsontal Financial Statement Schodutee

All required schedule' will be Aled by amendment to this Form 10.K on Form 8.

Neter, s Vshibil

Computation of Earnings per Share
Subsitliaries of Burlington Northern Inc.

Reports on Form 8-K

During the fourth quarter of 1946, there were no Reports filed on Form 8.K.
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SIGNATURES REQUIRED FOR FORM 104

Pursuant to the requirements of Section 11 or 15(d) .ne Securities Exchange Act of 1934,
Burlington Northern Inc has duly caused this report to be signed n.i its behalf by the undersigned.
thereunto duly authorized.

BURUNCTON NORTHERN INC.

Ry  RICHARD M. BRESSLER

Richard M. Bressler
Chairman of the Board. President

and Chief Executive Officer

Pursuant to the requirements of the Securities Exchange Act of 1934. this report has been signed
below by the following penons on behalf of Burlington Northern Inc. and in the capacities and on the
dates indicated.

By RICHARD M.  BRESSLF.R Chairman of the Board. Presi• January 22, 1967
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Zane L Barnes

DANIEL. P. DAVISON Dort tor J;tionary 22. 1947
Daniel P. memo.,

WALTER A. DRE.XF.1._ Director Jams:try 22. 19017
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MARY CARST Director January 22. 1947_
Mary Carat

RICHARD C. CRAYSON Dorfq tut January 11 1947_
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SECURITIES AND EXCHANGE COMMISSION

Washington, 0 C. 20549

FORM 10-K

Annual Report Pursuant to Section 13 or 15(d) of
The Securities Exchange Act of 1934

REGISTRANT MEETS THE CONDITIONS SET FORTH IN GENERAL INSTRUCTION J(1)(a) AND (b)
OF FORM 10-K AND IS THEREFORE FILING THIS FORM 10-K WITH THE REDUCED DISCLOSURE
FORMAT PERMITTED BY GENERAL INSTRUCTION J.

For the fiscal year ended Commission File Number 1-6324
December 31, 1986

BURLINGTON NORTHERN RAILROAD COMPANY 
(Exact name of registrant as specified in its charter)

Delaware
(State or other jurisdiction
of incorporation or organization)

3800 Continental Plaza
777 Main Street
Fort Worth,. Texai

41-6034000 
(I.R.S. Employer
Identification No.)

76102
(Address of principal (Zip Code)
executive offices)

Registrant's telephone number, (612) 29B-2795
including area code

A

Title of e_a_ch class 
Great Northern Railway Company
General Mortgage Bonds:

3 1/81, Series N. due 1990 )
3 1/81. Series O. due 2000 )
2 5/81, Series Q. due 2010 )

Northern Pacific Railway Company:
Prior Lien Railway and Land )
Grant 41 Bonds, due 1997 )

General Lien Railway and Land )
Grant 31 Bonds, due 2047 )

Chicago, Burlington't Quincy
Railroad Company First & Refunding
Mortgage Bonds. 31, due 1990 )

-1-

Name of each exchange
on which registered 

New York Stock Exchange

New York Stock Exchange

New York Stock Exchange


