










































































































































































I-45a

(A) REUSE OF HORIZONTAL = LOWER 250 MHz
(spoTs B, C, E, F, H)

(B) REUSE OF HORIZONTAL - UPPER 250 MHz
(SPOTS A, D, G, I)

R,

PLAINS BEAM BIFURCATES
TO INCLUDE ALASEA

(€) REUSE OF VERTICAL = MIDDLE 167 MHZ
(BEAMS ¢, £, 1)

' Figure 10. Ku-Band Patterms at 101° W.L.
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(D) REUSE OF VERTICAL ~ MIDDLE 167 MHz
(BEAMS b, e, h)

PACIFIC BEAN BIFURCATES
TO INCLUDE HAWAII

(E) REUSE OF VERTICAL - LOWER 167 MHz
(BEAMS a, 4, g)

Pigure 10. Ku-Band Patterns at 101° W.L.
(2 of 2)




Ta 8

SpotNet - om icati (o) -~
Uplink antenna gains 40 to 54 dBi
(boresight)
System Temperature 1000°K
Figure of merit +5 dB/K or better
(edge of coverage)
Downlink antenna gains 35 to 47 dBi
(edge of coverage)
HPA ratings 10 to 125 watts
Total RF power . 880 watts
EIRPs 56 to 59 dBW
(edge of coverage)
Design EIRP per T-1 36 dBW (downlink)
equivalent channel 49 dBW (uplink)
(edge of coverage) 52 dBW (western beam uplinks)
Gain controls 18 up and 18 down

-5 dB to +5 dB by 0.5 dB
Isolation 30 dB cross polarization
24 dB nearest patterns

with same polarization
and frequency.

4. Typical or Baseline Earth

Table 9 provides the primary transmission characteristics for
the ”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 ¢ in Figure 10),




which yields an EIRP of 49 dBW (52 dBW in beams a, b, and e
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.




Table 9
a th Stati Characteristij
ete Medium Small Hub
Uplink antenna gain 46.6 42.9 50.3 dBi
(boresight)
Clear sky uplink EIRP 47.0/50.0 39.4 40.0/43.0 dBW
Reserve for uplink 2.0 N/A 2.0 dB
power control
Downlink antenna gain 45.0 41.7 49.0 dBi
(boresight)
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).

B 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 ¢ of Figure 10); for earth stations
located in all other patterns, slightly better performance may be
expected due to the higher G/T and EIRP per carrier for those
patterns. To be conservative, the earth stations in the analysis
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




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




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 ¢ from Figure 10), which, as shown in Table 10, have

52 dBW.




Frequency

PA

Earth Station OBO
Line Loss

Antenna Gain (1.8 M)
Antenna Pointing Loss
Earth Station EIRP
Path Loss

Rain Loss
*Spacecraft G/T
Uplink c/T
Boltzmann’s Constant
Uplink C/Ng

Burst Rate (1.2 msps)

Uplink C/N = C/Ng~10 log 1.2 MHz

Uplink C/I
Uplink Cc/B

51

=132.5

-228.6

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

GCONUS = 28 dBi edge of coverage.

GHz
dBW
dBW
dB
dBi
dB
dBW
dB

dB
dB/*K
dB/ K

dB/ *K-Hz

dBHz
dBHz
dB
dB
dB

(4 watts)

Efficiency = 0.65

EL = 20°
99.5% availability

edge of coverage

Size of the west beam is

1/5 of the CONUS beam thus GWEST - GCONUS + 10 log 5 = 35 dBi,
T = 1000°K = 30 dB K and G/T = 5 dB/°K




Table 11

Medium Network Downlink Budget

Frequency 12:0
Spacecraft EIRP/T1 36.0
Path Loss <05.9
Rain Loss 2.0
RX Antenna Gain 45.0
System Temperature 300.0
Earth Station G/T 20.2
Antenna Pointing Loss o o |
Downlink C/T =151.8
Boltzmann’s Constant -228.6
Downlink C/Ng 76.8
Burst Rate (1.2 msps) 60.8
Downlink C/N 16.0
Downlink C/I 14.7
Downlink C/B 12+3
Uplink C/B 1147
Link C/B 9.0
6

Minimum Required C/B for BER = 10 ~ 8.9

Margin 0.1

GHz

dBW

dB EL = 20°

dB 99.5% availability
dBi Efficiency = 0.65
°K

dBi/*K

dB

dB/*K

dB/ *K-Hz

dBHz

dBHz

dB

dB

dB

dB

dB

dB

dB




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: 1lowest 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




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




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 2,
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-1l 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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Frequency
PA
Earth Station OBO
Line Loss
Antenna Gain (1.2 M)
Antenna Pointing Loss
Earth Station EIRP
Path Loss
Rain Loss
*Spacecraft G/T
Uplink C/T
Boltzmann’s Constant
Uplink C/Ng
Burst Rate (240 ksps)
Uplink C/N
Uplink C/I
Uplink C/B

* -
GCONUS 28 dBi edge of

1/5 of the CONUS beam thus

able
k _Inrout u 5
14.0 GHz
=3+0 dBW
0.0 dB
ol dB
42.9 dBi
0.1 dB
39.4 dBW
207.5 dB
2.0 dB
5.0 dB/*K
-165.1 dB/*K
-228.6 dB/"K-Hz
63+5 dBHz
53.8 dBHz
9.7 dB
8.9 dB
6.3 dB
coverage. Size of the we
GWEST - GCONUS + 10 log S

T = 1000°K = 30 dB °*K and G/T = 5 dB/°K

(0.5 watts)

Efficiency = 0.65

EL = 20°
99.5% availability

edge of coverage

st beam is
= 35 dBi,




Table 13

WO wnl i u
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 ¢
Earth Station G/T 23.8 dBi/*K
Antenna Pointing Loss 0.1 dB
Downlink C/T -160.9 dB/°*K
Boltzmann’s Constant -228.6 dB/ *K-Hz
Downlink C/Ng 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 = 1076 4.3 dB

Margin 0.2 dB




Small Network Outroute Uplink Budget
Frequency . GHz
PA . dBW (1 watt)
Earth Station OBO . dB
Line Loss . dB
Antenna Gain (1.8 M) . i Efficiency = 0.55
Antenna Pointing Loss
Earth Station EIRP
Path Loss dB EL = 20°
Rain Loss - dB 99.5% availability
*Spacecraft G/T dB/°K edge of coverage
Uplink c/T dB/*K
Boltzmann’s Constant dB/ *K-Hz
Uplink C/Ng . dBHz
Burst Rate (240 ksps) . dBHz
Uplink C/N dB
Uplink c/I . dB

Uplink C/B . dB

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

1/5 of the CONUS beam thus GWEST = GCONUS
T = 1000°K = 30 dB °*K and G/T = 5 dB/°K

+ 10 log 5 = 35 dBi,




Table 15

Sma Network Outroute Downlink Budget

Frequency 12.0 GHz
Spacecraft EIRP/Carrier 29. dBW

Path Loss . dB EL = 20°

Rain Loss . dB 99.5% availability

RX Antenna Gain (1.2m) . dBi Efficiency = 0.65
System Temperature . *K

Earth Station G/T - dBi/*K
Antenna Pointing Loss . dB
Downlink C/T dB/ K
Boltzmann’s Constant dB/*K-Hz
Downlink C/Ng dBHz
Burst Rate (240 ksps) dBHz
Downlink C/N . dB
Downlink C/I dB
Downlink C/B dB
Uplink C/B . dB

Link C/B . dB
Minimum Required C/B for BER = 1076 dB

Margin . dB




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 ¢ 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




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 ° 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:




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 sj i o io
Domestic Fixed-Satellite Service, 54 R.R.2d 550 (1983) (71983
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. 1In
its Assignment of Orbital Locations to Space Stations in the
Domestic Fixed-Satellite Service, FccC 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 2° Order has therefore

become a major system-design consideration.




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.




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

’ Up = Link Down-Link (C/I)tot
BAND- E.S. B.S. SAT. B.S.
CARRIER TYPE WIDTH SYSTEM PWR GAIN EIRP GAIN

(dBW) (dB) (dBW) (dB)

. 23.2 56.3 47.0 54.7
TV/FM . GTE 20.5 59.0 47.0 57.4
TV/IM GTE 23.2 56.3 42.0 54.7
TV/IM . GTE 20.5 59.0 42.0 57.4
TV/IN . RCA 26.9 58.2 41.0 49.0
TV/IM . RCA 24.6 55.5 36.5 54.7
TV/IM 16.0 SBS 23.7 55.3 47.0 42.4
DIGITAL/ 54.0 AsSC 24.0 58.0 50.0 57.0
DIGITAL/ J6.0 AsC 24.0 58.0 42.0 57.0
DIGITAL/ 15.0 AsC 13.7 57.5 33.0 S%6.0
DIGITAL/ 12.0 AsC 12.0 58.0 33.0 S%7.0
DIGITAL/ 3.90 AsC 7.7 57.5 27.0 5%56.0
DIGITAL/ 0.14 AsC -1.8 55.0 15.0 53.5
DIGITAL/ 54.0 GTE 24.3 55.2 47.0 %3.7
DIGITAL/ 54.0 GTE 24.3 55.2 43.0 53.7
DIGITAL/ 36.0 GTE 20.5 59.0 42.0 57.4
DIGITAL/ J6.0 GTE 56.3 42.0 54.7
DIGITAL/ 54.0 RCA 60.6 41.0 59.3
DIGITAL/ 16.6 RCA .9 58.2 41.0 49.0
DIGITAL/ 1.03 RCA 60.6 22.0 59.)
DIGITAL/ 43.0 sBS 58.2 43.7 57.4
DIGITAL/ 43.0 sBs $5.3 .1 54.7
DIGITAL/ 43.0 sBS 55.3 46.7 54.7
DIGITAL/ 1.2329 SCHL 42.3 57.1
DIGITAL/ 1.229 SCHL 58.5 1.1
SCPC/PSK 0.039 GTR 56.3 54.7
SCPC/PSK 0.039 GTE 59.0 57.4
SCPC/PSK 0.064 RCA : 54.5 53.4
SCPC/PSK 0.056 MBPS 0.064 RCA 54.5 53.4
SCPC/MM - Audo 0.180 wu 55.1 49.3
SCPC/IM - Voice 0.018 ras 48.9 48.1
SCPC/IM - Voice 0.037 RCA 59.5 58.0
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Link A - Aggregate interference from NEX "medium” network
carriers.

Link B - Aggregate interference from NEX “"small” netwvork
carriers in the inbound direction, i.e., from the
remote teraminals to the Hub.

Link C - Aggregage interference from NEX "ssall” network
carriers in the outbound direction, i.e., froa the
Hub to the remdte terminals.
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TABLE 17

POTENTIAL INTERFERENCE INTO NEX CARRIERS
FROM ADJACENT SATELLITE CARRIERS

" Up = Link Down-Link (C/I)tot
BAND- E.S. E.S. SAT. E.8, =ccccmmmamcnaaa...
ID  CARRIER TYPE WIDTH SYSTEM PWR GAIN EIRP GAIN Link-A Link-B Link-C
(MHZ) (dBW) (dB) (dBW) (dB) (dB) (dB) (dB)
1 TV/IM 36.0 o1 33.2 56.3 47.0 54.7 18.6 14.5 18.4
2 TV/IM 36.0 oGt 20.5 59.0 47.0 57.4 20.6 16.9 19.8
3 tTv/rM 36.0 ot 23.2 56.3 42.0 54.7 19.2 14.8 19.8
4« TV/FM 36.0 ¢TI 20.5 59.0 42.0 57.4 1.7 17.4 21.9
5 TV/INM 22.0 G612 24.3 55.2 47.0 41.3 17.7 13.5 b7 % ¢
6 TV/IM 26.0 RCa 236.9 58.2 41.0 49.0 49+7 11.2 16.6
T TV/IM 26.0 RCa 24.6 55.5 36.5 s54.7 18.1 13.5 19.0
8 TV/FM 16.0 sBs 23.7 55.3 47.0 42.4 13.2 8.0 12.1
9 DIGITAL/ 90.0 MBpS 54.0 aAsc 24.0 58.0 50.0 %7.0 20.6 16.8 19.9
10 DIGITAL/ 60.0 MBpS 36.0 asc 24.0 58.0 42.0 s57.0 20.0 15.6 20.7
11 DIGITAL/ 6.0 MBPS 15.0 asc 13.7 57.5 33.0 s6.0 26.4 22.0 27.0
12 DIGITAL/ 12.0 MBPS 12.0 asc 12.0 58.0 33.0 s57.0 26,2 1.9 26.5
13 DIGITAL/ 1.%%4 MBPS 3.90 asc 7.7 57.5 27.0 s6.0 26.6 22.2 a1.1
14  DIGITAL/ 0.0%6 MBPS 0.14 AsC -1.8 55.0 15.0 s3.% 2.4 17.9 3.3
15 DIGITAL/ 90.0 MBPS 54.0 GTER 24.3 55.2 47.0 s53.7 21.0 16.8 21.0
16  DIGITAL/ 90.0 MBPS 54.0 o1 24.3 55.2 43.0 %3.7 21.4 17.0 22.0
17  DIGITAL/ 60.0 MBPS 36.0 GrtR 20.5 59.0 42.0 57.4 a3 18.9 43.5
18  DIGITAL/ 60.0 MBPS 36.0 ot 23.2 56.3 42.0 %54.7 20.8 16.3 21.4
19  DIGITAL/ 80.0 MBPS 54.0 RcCa 24.7 60.6 41.0 59.3 1.2 16.7 22.0
20 DIGITAL/ 8.8 MBPS 16.6 RCa 26.9 58.2 41.0 49.0 13.9 9.4 14.8
21 DIGITAL/ 1.%544 MBPS 1.03 Rca 0.5 60.6 22.0 59.3 28.4 43.5 28.0
22  DIGITAL/ %0.0 MBPS 43.0 sBs 24.5 58.2 43.7 57.4 20.2 15.8 20.8
23 DIGITAL/ 5%0.0 MBPS 43.0 spg 24.5 55.3 43.7 %54.7 20.2 15.8 20.8
24 DIGITAL/ %0.0 MBPS 43.0 sps 4.5 55.3 46.7 54.7 19.9 15.7 20.0

35 DIGITAL/ 0.512 MBPS 1,229 scHL 9.0 42.3 16.0 57.1 20.6
26 DIGITAL/ 0.512 MBPS  1.229 scHL 4.3 58.5 27.7 1.1 u.1
27 SCPC/PSK 0.0%6 MBPS  0.039 T2 ~4.8 56.3 9.5 54,7 19.9 15.4 20.8
5 59.0 9.5 57.4 22.%
6

-
o N
- .
w o
0
—
~

28 SCPC/PSK 0.0%6 MBPS  0.039 612 ol J 18.0 23.3
29 SCPC/PSK 0.0%6 MBPS  0.064 RCa 0.6 54.5 16.0 53.4 16.7 12.1 17.5
30 SCPC/PSK 0.056 MBPS 0.064 rCa =5.4 54.5 10.0 53.4 22.7 18.1 21.5
31 SCPC/MM - Audo 0.180 wu -4.5 55.1 23.0 49.3 24.% 20, 2.4
32 SCPC/MM - Voice 0.018 ras  -12.5 4s8.9 15.9 48.1 22.1 18.6 20.9
33 SCPC/MM - Voice 0.037 ReA  -16.3 59.8 12.0 58.0 29.1 5.6 27.8

NOTE: Link A - Interference into NEX "medium” network carriers.
Link B - Interference into NEX "small” netvork carriers in the
inbound direction, i.e., from the remote terminals
to the Hub.
Link C - Interference into NEX "small” network carriers in the
outbound direction, i.e., from the Hud to the remote
terainals.




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. 1In
addition to the standard, conservative assumptions implicit in the
model, the following additional assumptions were made:

L' 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




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 gupra.

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.l The second

1 As the Commission stated in ;
supra, FCC 85-396, Ku-Band operations require a minimum elevation
angle of 10°*. See id. at 6 n.16. Figure 1B, supra, 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...)




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 "[n]ew entrants relying on Speculative satellite
traffic are initially assigned the minimum number of orbital

locations needed to establish market presence.” Assignment of

| | yottnatiot b e gl

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 4985 Orbjtal
Assignments at Y 17. Further, the Commission has adopted a

1(...cont1nued)
W.L. is not a 50-state location, gee Figure 1A, supra, it may be
open to reasonable debate as to whether 101* W.L. so qualifies for
Ku-Band. The point here is that even if 101°* w.L. is held to be a
SO0-state location, it is the only one NEX has requested, in
compliance with Commission policy.




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; gee also 1985 Orbital Assignments at ¢ 7, 17.
Generally, this has resulted in new satellite operators being
assigned at least one 50-state coverage position. Id.

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
i t ieved.

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.




TABLE 18

Schedule of Implementation

Negotiations Completed and Contract

s Executed

a. Spacecraft RFP Issued

b. Spacecraft Contractor Selected
Spacecraft Contract Executed
Launch Services Contract Execu

Financing Complete

Spacecraft
Construction
Begun August 1989

Spacecraft
Construction
Complete January 1993

Spacecraft
Launched March 1993

Spacecraft
in Service June 1993

ted

SpotNet 2

July 1990

July 1993

September 1993

December 1993

January 1989
May 1989
July 1989
November 1989

November 1989

Spare

January 1991

January 1994




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.




WORKING CAPITAL
——— AFITAL

Development
Narketing
Operatioas
Ahhl.'tratlc-

Total

CAPITAL EXPRNDITURES
— T ITURES

Satellite Comstructioa
Spotaet 1
Spotnet 2
Spare

Satellite Launch Service
2 Satellites

Lauach Insurasce
2 Batallites

TTERC

Depreciatioa
Bevenue Reguiremeat

1989

TABLE 19
NEX COSTS & REVENUE REQUIREMENTS
($n)
FPISCAL YEAR

1991 1992 1993 1994

2.5 1.0

6.8 8.2 292 24.0
1.8 4.4 24.2 48.6
1.5 1.7 2.0 2.2

383
(- -N-]

122.7 128.5 90.7 20.0

20.3 9%0.8

25.4 128.6

N w
NN -~
“w a0

1999 2000 2001 2002

42.4 45.7 32.1 10.4
118.2 121.3 116.8 110.1
2.9 3.0 3.2 2.3

163.5 170.0 152.1 122.8

vL-1

53.8 42.3

390.1 420.1 405.9 1380.1




. 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. 1In 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 Carrjer Basis.
The SpotNet system is intended primarily as a non-common

carrier system, in that NEX itself will deal with its customers on




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 Orbital 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. See National
Exchange, Inc., supra, 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




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. See 1981 Orbital Assignments at 595-96;
2° Order at 598. Clearly, grant of NEX’s SpotNet application, the
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




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 systemn.

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. 1Its application should be granted.




APPENDIX A

u-Band Interference Analvysis.

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.

a nominal angular separation of 2° is used in all
calculations, (j.e., the topocentric separation is
approximated by the geocentric separation and station
keeping errors are ignored).

the path loss differentials on both the uplink and the
downlink are negligible.

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 + Gy - py -g; (theta) + @

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




uplink wanted-to-interfering carrier ratio
downlink wanted-to-interfering carrier ratio

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

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

Gq transmit antenna gain of the wanted earth
station

gy (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

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

Q ratio of total carrier power to the effective
total interfering power within the wanted
carrier receiver pass band. For multiple
1nterfer1ng carriers, Q is simply 10 Log(N )
where N, is the number of 1nterfer1ng
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; j.e., it is implicitly assumed that




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. 1In 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) ., 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

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 (pWop) :

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 (pWOp) :

CARRIER ID NUMBER :
CARRIER TYPE 3
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 (pWOp) :

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 (pWOp) :

TV/FM
26
N/A

i
59.2
32.5
32.5
19.8
54.8
N/A

11
DIGITAL
15

6

1
45.3
31.5
31.3
21.0
N/A
N/A

16
DIGITAL
54
90

|
53.6
39.2
39%.1
23.1
N/A
N/A

N/A

54.2
33.7
33.7
20.9
56
N/A

12
DIGITAL
10
12

1
44.1
32.5
32.2
23.6
N/A
N/A

17
DIGITAL

8
TV/FM
16
N/A
|
53.1
31.9
31.9
21.3
50.7
N/A

13
DIGITAL
3.9
1.544
1
39.3
25.5
25.3
20.8
N/A
N/A

18
DIGITAL
36
60

1
53.6
39.2
39.1
24.9
N/A
N/A

DIGITAL
54

90

1

56.1
49.5
48.7
32.7
N/A

N/A

14
DIGITAL
.14
.056
1
36.7
20.4
20.3
20.3
N/A
N/A

19
DIGITAL
54
80

1
59.4
42.8
42.7
26.8
N/A
N/A

DIGITAL
36
60

56.
41.
41.
27.
N/A
N/A

15
DIGITAL

20
DIGITAL
.6
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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 -
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 (pWOp) :

CARRIER ID NUMBER 3
CARRIER TYPE g
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 ]
BASEBAND S/1
BASEBAND NOISE

(DB) :
(pWOp) :

CARRIER ID NUMBER :
CARRIER TYPE :
BANDWIDTH
DATA RATE
NO. CHANNELS PER CARRIER :

(MHzZ) :
(MBPsS) :

(C/I)up

(C/I)dn

(C/I)tot [1 carrier]
(C/I)tot [multiple ]
BASEBAND S/1
BASEBAND NOISE

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

(DB) : .

DIGITAL
1.030

26
DIGITAL
1.229
.512
ik
37.4
11.3
11.3
11.3
N/A
N/A

31
SCPC/FM
.180
N/A
1
33.0
23.1
22.6
22.6
62.1
606

DIGITAL
43.0
50

SCPC/PSK
.039
.056

1
40.5
21.6
21.6
21.6

N/A
N/A

32
SCPC/FM
.018
N/A
1
28.8
24.8
23.3
23.3
63.3
457

DIGITAL
43

50

1

$3.9
40.9
40.7
25.8
N/A

N/A

28
SCPC/PSK
.039
.056
3
40.5
24.3
24.2
24.2
N/A
N/A

33
SCPC/FM
«037
N/A
1
32.4
27.6
26.4
26.4
17.6
17

DIGITAL
43

50

1

53.9
43.9
43.5
28.6
N/A
N/A

29
SCPC/PSK
.064
.056
1
42.0
24.7
24.6
24.6
N/A
N/A

DIGITAL
1.229
«D1d

25,
15.
155
155
N/A
N/A

30
SCPC/PSK
.064
.056
1
36.0
18.7
18.6
18.6
N/A
N/A




INTERFERENCE INTO THE NEX "MEDIUM NETWORK"
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TABLE A-2

CARRIER FROM ADJACENT SATELLITE CARRIERS

CARRIER ID NUMBER il 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 v ! 1 1
(C/I)up (DB) : 19.5 e B B o 19.5
(C/I)dn (DB) : 45.7 57 0.7
(C/I)tot [1 carrier] (DB): 18.6 20.6 19.2
(C/I)tot [multiple ] (DB) : 18.6 20.6 19.4
CARRIER ID NUMBER - 6 T 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 ol 1
(C/I)up (DB) : 15.8 18.1 1350
(C/I)dn (DB) : kb P/ 36.2 19.7
(C/I)tot (1 carrier] (DB): 18.7 18:1 ol -
(C/I)tot [multiple ] (DB): 15.7 181 12:3
CARRIER ID NUMBER : 11 12 13
CARRIER TYPE : DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHZ) : 15 10 3.9
DATA RATE (MBPs) : 6 12 1.544
NO. CHANNELS PER CARRIER : 11 i 1
(C/I)up (DB) : 26.8 b7 26.9
(C/I)dn (DB) : ki A9 38: 17 i g
(C/I)tot [1 carrier) (DB) : 26.4 26.2 26.6
(C/I)tot (multiple ] (DB) : 26.4 26.2 26.6
CARRIER ID NUMBER 3 16 17 18
CARRIER TYPE ' DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz) : 54 36 36
DATA RATE (MBPs) : 90 60 60
NO. CHANNELS PER CARRIER : 7 ) F § 1
(C/I)up (DB) : 21.8 23.8 - L
(C/I)dn (DB) : 9. & e 3853
(C/I)tot [1 carrier] (DB): 21.4 43,2 20.8
(C/I)tot [multiple )] (DB): 21.4 2353 20.8

DIGITAL
54

90

1

22.1
26.1
20.6
20.6

14
DIGITAL
.14
.056

1

b b
44.5
al.1
22.4

19
DIGITAL
54
80

21.
3s.
21.
2l.

[ S S

DIGITAL
36

60

1

20.3
32.3
20.0
20.0

15
DIGITAL
54

21.8
29 .1
21.0
21.0

DIGITAL
16.
8.

14.
29.
13,
13 .

WWYWworH oo




IA-9
TABLE A-2 (Cont'd)

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

_--————---_-—--------—-_—---——-——-——----———.—————---——_—-————--—-——--—-———-_—_

CARRIER ID NUMBER - 21 22 a3 24 25
CARRIER TYPE - DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHzZ) : 1.030 43.0 43 43 1.229
DATA RATE (MBPs) : 1.544 50 50 50 Ly
NO. CHANNELS PER CARRIER $ " 3 a3 1 o 1
(C/I)up (DB) : 29.0 20.6 20.6 20.6 20.6
(C/I)dn (DB) : 37.58 i (| 31.4 28.4 43.6
(C/I)tot (1 carrier) (DB) : 28.5 40:3 40.3 19.9 20.6
(C/I)tot (multiple ] (DB) : 28.4 2l d 20, 3 19.9 20.6
CARRIER ID NUMBER - 26 b 28 29 30
CARRIER TYPE s DIGITAL SCPC/PSK SCPC/PSK SCPC/PSK SCPC/PSK
BANDWIDTH (MHZ) : 1.229 .039 .039 .064 .064
DATA RATE (MBPs) : - & .056 .056 .056 .056
NO. CHANNELS PER CARRIER : y i 1 | |
(C/I)up (DB) : 24.8 34.3 371.0 28.9 34.9
(C/I)dn (DB) : o W 50.0 S0 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) : 34.1 19.9 22.5 16.7 4d.:7
CARRIER ID NUMBER : e b | 32 33
CARRIER TYPE - SCPC/FM SCPC/FM SCPC/FM
BANDWIDTH (MHZ) : L 9D .018 w037
DATA RATE (MBPs) : N/A N/A N/A
NO. CHANNELS PER CARRIER : 3/ 5 - 2
(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 v for Ml 29.1
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TABLE A-3

INTERFERENCE INTO ADJACENT SATELLITE CARRIERS

FROM NEX "SMALL NETWORK" IN-ROUTE CARRIERS

CARRIER ID NUMBER
CARRIER TYPE :
(MHZz) :

BANDWIDTH

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 (pWOp) :
CARRIER ID NUMBER 2
CARRIER TYPE S
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 NOISB (pWOp) :
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 (pWOp) :
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 (pWOp) :

74.1
N/A

6
TV/FM
26
N/A
1
67.1
44.5
44.5
24.8
59.8
N/A

11
DIGITAL
15

6

1
53.2
43.5
43.1
25.7
N/A
N/A

16
DIGITAL
54
90

1
61.5
51.2
50.8
27.9
N/A
N/A

76.1
N/A

4
TV/FM
26
N/A

1
62.1
45.7
45.6
25.9
61
N/A

12
DIGITAL
10
12

1
52.0
44.5
43.8
28.2
N/A
N/A

17
DIGITAL
36
60

1
61.5
53.9
53.2
32.1
N/A
N/A

TV/FM
16
N/A

1
61.0
43.9
43.8
26.2
55.7
N/A

13
DIGITAL
3.9
1.544
1
47.2
319
37.1
25.6
N/A
N/A

18
DIGITAL
36
60

1
61.5
51.2
50.8
29.7
N/A
N/A

DIGITAL
54

90

1

64.0
61.95
59.6
36.7
N/A
N/A

14
DIGITAL
.14
.056
1
37.8
25.4
25.1
a9 sd
N/A
N/A

19
DIGITAL

10
DIGITAL
36
60

A
64.0
3.5
83.2
32.0
N/A
N/A

15
DIGITAL
54
90

|
61.5
55.2
54.3
31.4
N/A
N/A

20
DIGITAL
16.6
8.8

67.
44.
44.
26.
N/A
N/A

e LN N
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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 -
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 (pWOp) :

CARRIER ID NUMBER
CARRIER TYPE
BANDWIDTH

DATA RATE

(Mﬂz);
(MBPs) :

NO. CHANNELS PER CARRIER :
(DB) :
(DB) :
(DB) :
(DB) :
(DB) :

(pWOp) :

(C/I)up

(C/I)dn

(C/I)tot (1 carrier)
(C/I)tot [multiple ]
BASEBAND S/I
BASEBAND NOISE

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/1I (DB) :
BASEBAND NOISE (pWOp) :

DIGITAL DIGITAL
1.030 43.0
1.544 50

p | 1
43.1 64.7
35.8 55.6
35.1 $S5.1
29.4 33.2

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

26 27
DIGITAL SCPC/PSK
1.229 .039
5123 .056
1 1
45.3 41.4
23.3 26.6
23.3 26.5
16.8 26.5
N/A N/A
N/A N/A

31 32
SCPC/FM SCPC/FM
.180 .018
N/A N/A
1 1
33.9 29.7
28.1 29.8
27.1 26.7
- 7 ¢ 26.7
66.5 66.8
219 208

DIGITAL
43

50

1

61.8
52.9
52.4
30.5
N/A

N/A

28
SCPC/PSK
.039
.056
1
41.4
29.3
29.1
29.1
N/A
N/A

33
SCPC/FM
.037
N/A

33
2.
30.
30.
8l.

DIGITAL
43

50

i

61.8
D9
54.9
33.0
N/A

N/A

29
SCPC/PSK
.064
.056
1
42.9
29.7
29.5
29.5
N/A
N/A

DIGITAL
1.229
512

i

L
27.6
26.6
20.1
N/A

N/A

30
SCPC/PSK
.064
.056
1
36.9
23.7
23.5
23.5
N/A
N/A
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TABLE A-4

INTERFERENCE INTO NEX "SMALL NETWORK" IN-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):

CARRIER ID NUMBER : 9 10
CARRIER TYPE $ 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 - 1L 13

CARRIER TYPE : DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz) : 15 10 3.9 .14
DATA RATE (MBPs) : 12 1.544 .056
NO. CHANNELS PER CARRIER : 1 | 1
(C/I)up (DB) : i 48 b S § 2d.3 197
(C/I)dn (DB) : 36. 34.7 36.6 36.5
(C/I)tot [1 carrier] (DB): v I 21.9 22.2 19.6
(C/I)tot (multiple ] (DB): - 19 21.9 22.2 17.9

CARRIER ID NUMBER : 16 17 18 19
CARRIER TYPE : DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz) : 54 36 36 54
DATA RATE (MBPs) : 90 60 60 80
NO. CHANNELS PER CARRIER : ) § d 1 i
(C/I)up (DB) : 17.1 19.2 16.5 7
(C/I)dn (DB) : 32.0 31.3 3l.3 0
(C/I)tot (1 carrier]) (DB): 17.0 18.9 16.3 7

-

(C/I)tot [multiple ] (DB): 17.0 18.9 16.3
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TABLE A-4 (Cont'd)

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

CARRIER ID NUMBER : 2l 22 23 24
CARRIER TYPE - DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHZ) : 1.030 43.0 43 43
DATA RATE (MBPs) : 1.544 50 50 50
NO. CHANNELS PER CARRIER : p 1 L 1
(C/I)up (DB) : 23.8 16.0 16.0 16.0
(C/I)dn (DB) : 35.9 30.4 30.4 27 .4
(C/I)tot [1 carrier) (DB): 23.5 15.8 15,8 15.7
(C/I)tot (multiple ) (DB) : be i 15.8 1%.8 157
CARRIER ID NUMBER : 26 27 28 29
CARRIER TYPE - DIGITAL SCPC/PSK SCPC/PSK SCPC/PSK
BANDWIDTH (MHzZ) : u [ e L .039 .039 .064
DATA RATE (MBPs) : Sld .056 .056 .056
NO. CHANNELS PER CARRIER : y A 1 1 i I
(C/I)up (DB) : 20.2 &l T 25.4 17.3
(C/I)dn (DB) : 30.9 42.0 42.0 35.%
(C/I)tot [1 carrier]) (DB): 19.9 ad.'l 25.3 17 .3
(C/I)tot [multiple ) (DB) : 19.9 15.4 18.0 38 sl
CARRIER ID NUMBER 3 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 CARRIEBR : z 3 i
(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 e fir o

(C/I)tot (multiple ] (DB): 20.8 18.6 25.6

- ————— -

25
DIGITAL
1.229

» 512

L
16.0
42.6
16.0
16.0

30
SCPC/PSK
.064
.056

23.
41.
23.
18.

FPuwuowePE
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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 [l carrier) (DB) :
(C/I)tot [multiple ] (DB):
BASEBAND S/I (DB) :
BASEBAND NOISE (pWOpP) :

CARRIER ID NUMBER 3 6

CARRIER TYPE : TV/FM TV/FM
BANDWIDTH (MHz) : 26 16
DATA RATE (MBPs) : N/A N/A
NO. CHANNELS PER CARRIER : 1 1
(C/I)up (DB) : 68.8 62.7
(C/I)dn (DB) : 39:5 38.9
(C/I)tot (1 carrier] (DB): 39.5 38.9
(C/I)tot [multiple ) (DB): 19.8 al.d
BASEBAND S/I (DB) : 54.8 50.7
BASEBAND NOISE (pWOpP) : N/A N/A

CARRIER ID NUMBER : il 13

CARRIER TYPE -
BANDWIDTH (MHz) : 15 33
DATA RATE (MBPs) : 6 12 1.544
NO. CHANNELS PER CARRIER : i 1
(C/I)up (DB) : 54.9 48.9
(C/I)dn (DB) : 38.5 32+D
(C/I)tot [1 carrier) (DB): 38.4 32.4
(C/I)tot (multiple ] (DB): e ¢ e U 20.9
BASEBAND S/I (DB) : N/A N/A
BASEBAND NOISE (pWOpP) : N/A N/A

DIGITAL DIGITAL DIGITAL

CARRIER ID NUMBER s 16 17 18
CARRIER TYPE DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz) : 54 36 36
DATA RATE (MBPs) : 90 60 60
NO. CHANNELS PER CARRIER : 1 1 1l
(C/I)up (DB) : 63.3 63.2 63.2
(C/I)dn (DB) : 46.2 48.9 46.2
(C/I)tot (1 carrier] (DB): 46.1 48.8 46.1
(C/I)tot [multiple ) (DB): 2312 27.6 25.0
BASEBAND S/I (DB) : N/A N/A N/A
BASEBAND NOISE (pWOp) : N/A N/A N/A

DIGITAL
54

90

1

65.7
56.5
56.0
33.1
N/A

N/A

14
DIGITAL
.14
.056
1
3943
20.4
20.3
20.3
N/A
N/A

19
DIGITAL
54
80

1
69.0
49.8
49.8
26.9
N/A
N/A

DIGITAL
36

60

1

65.7
48.5
-48.4
27.3
N/A

N/A

5
DIGITAL
54
90

1
63.2
50.2
50.0
» S5 |
N/A
N/A

20
DIGITAL
16.
8.

68.
39,
39 .
al.
N/A
N/A
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TABLE A-5 (Cont'd)

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

CARRIER ID NUMBER H i 22 23 24
CARRIER TYPE - DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHZ) : 1.030 43.0 43 43
DATA RATE (MBPs) : 1.544 50 50 50
NO. CHANNELS PER CARRIER : 1 1 1 1
(C/I)up (DB) : 44.8 66.4 63.5 83.5
(C/I)dn (DB): 30.8 50.6 47.9 50.9
(C/I)tot [1 carrier) (DB): 30.7 50.5 47.8 50.7
(C/I)tot ([(multiple ] (DB) : 24.9 28.6 25.9 28.8
BASEBAND S/I (DB) : N/A N/A N/A N/A
BASEBAND NOISE (pWOp) : N/A N/A N/A N/A
CARRIER ID NUMBER 26 27 28 29
CARRIER TYPE e DIGITAL SCPC/PSK SCPC/PSK SCPC/PSK
BANDWIDTH (MHZ) : 1.229 .039 .039 .064
DATA RATE (MBPs) : +514 .056 .056 .056
NO. CHANNELS PER CARRIER : 1 X 1 1 i
(C/I)up (DB) : 47 .0 43.1 43.1 44.6
(C/I)dn (DB) : 18.3 e 3 I 24.3 24.7
(C/I)tot (1 carrier] (DB): 18.3 21.6 24.3 24.6
(C/I)tot [multiple )] (DB): 11.8 21.6 24.3 24.6
BASEBAND S/I (DB) : N/A N/A N/A N/A
BASEBAND NOISE (pWOp) : N/A N/A N/A N/A
CARRIER ID NUMBER 31 32 33
CARRIER TYPE 2 SCPC/FM SCPC/FM SCPC/FM
BANDWIDTH (MHZ) : .180 .018 W0 g i
DATA RATE (MBPs) : N/A N/A N/A
NO. CHANNELS PER CARRIER ;i 1 " 3 1
(C/I)up (DB) : 35.6 31.4 35.0
(C/I)dn (DB) : 23.1 24.8 278
(C/I)tot [1 carrier) (DB) : 28+9 23.9 26.9
(C/I)tot [(multiple ] (DB) : 22.8 23.9 26.9
BASEBAND S/1 (DB) : 62.3 64 78.:1
BASEBAND NOISE (pWOp) : 579 397 19

25
DIGITAL
1.229
«512
L
35.0
22.6
22.4
13.'9
N/A
N/A

30
SCPC/PSK
.064
.056
1
38.6
18.7
18.6
18.6
N/A
N/A
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TABLE A-6

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

CARRIER ID NUMBER

CARRIER TYPE 3 TV/FM TV/FM
BANDWIDTH (MHz) : 36 36
DATA RATE (MBPs) : N/A N/A
NO. CHANNELS PER CARRIER 5 )

(C/I)up (DB) : : v 20.6 43
(C/I)dn (DB) : . . 27 .4 < o (50
(C/I)tot (1 carrier) (DB) : ) ‘ 19.8 al.
(C/I)tot [multiple ) (DB) : g . 19.8 21,

CARRIER ID NUMBER S 8 9 10
CARRIER TYPE : TV/FM DIGITAL DIGITAL
BANDWIDTH (MHZ) : 16 54 36
DATA RATE (MBPs) : N/A N/A 90 60
NO. CHANNELS PER CARRIER : 1 1 * 1
(C/I)up (DB) : 16.9 14.1 23.1 21.4
(C/I)dn (DB) : 28.4 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 : 1l 12 13 14 15
CARRIER TYPE : DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz) : e 10 3.9 .14 54
DATA RATE (MBPs) : 12 1.544 . 90
NO. CHANNELS PER CARRIER : 1 1 1
(C/I)up (DB) : o by (4 27.8 28.0 - 22.8
(C/I)dn (DB) : 34. 32.4 34.3 ~ 45.7
(C/I)tot [1 carrier) (DB): - fa 26.5 - iy il | . 21.0
(C/I)tot [multiple ] (DB) : - i B 26.5 b by P | - 1.0

CARRIER ID NUMBER : 16 17 18 19 20
CARRIER TYPE H DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL
BANDWIDTH (MHz) : 54 36 36 54 16.
DATA RATE (MBPs) : 90 60 60 80 8.
NO. CHANNELS PER CARRIER : | 1 1

(C/I)up (DB) : 8 24. 22.2 .4 15
(C/I)dn (DB) : 7 29. 29.0 7 26.
(C/I)tot (1 carrier) (DB): 0 23 21.4 0 14.
(C/I)tot (multiple ) (DB) : 0 o 21.4 0 14.
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TABLE A-6 (Cont'd)

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

CARRIER ID NUMBER $ a1
CARRIER TYPE - DIGITAL
BANDWIDTH (MHzZ) : 1.030
DATA RATE (MBPs) : 1.544
NO. CHANNELS PER CARRIER 4 1
(C/I)up (DB) : 29.5
(C/I)dn (DB) : 336
(C/I)tot (1 carrier) (DB): 28.0
(C/I)tot [multiple ) (DB) : 28.0
CARRIER ID NUMBER - 26
CARRIER TYPE $ DIGITAL
BANDWIDTH (MHZz) : 1.229
DATA RATE (MBPs) : D12
NO. CHANNELS PER CARRIER : 1
(C/I)up (DB) : 25.9
(C/I)dn (DB) : 28.6
(C/I)tot [1 carrier) (DB): 24.1
(C/I)tot [multiple ] (DB): 241
CARRIER ID NUMBER - 31
CARRIER TYPE s SCPC/FM
BANDWIDTH (MHZ) : .180
DATA RATE (MBPs) : N/A
NO. CHANNELS PER CARRIER : i
(C/I)up (DB) : 28.1
(C/I)dn (DB) : 26.2
(C/I)tot [1 carrier] (DB): 24.1

(C/I)tot [multiple ] (DB): 23.4

22
DIGITAL
43.0

50

1

21.7
28.1
20.8
20.8

a7
SCPC/PSK
.039
.056

1

28.4
39.7
28.1
20.8

32
SCPC/FM
.018
N/A

&

36.1
33.3
31.5
20.9

23
DIGITAL
43

50

1

21.7
28.1
20.8
20.8

28
SCPC/PSK
.039
.056

1

31.1
3917
30.6
23.3

33
SCPC/FM
.037
N/A

1

39.9

ki 4%
35.4
27.8

24
DIGITAL
43

50
1
21.7
25.1
20.0
20.0
29
SCPC/PSK
.064
.056

1

23.0
33.2
22.6

1y 2

25
DIGITAL
1.229
«512

1

21.7
40.3

21 .7
kb

30
SCPC/PSK
.064

w
T
(SN S e




C= d 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 Union
Westar 4 satellite (98.5° W.L.).

Table A-11 presents the results of an analysis of the
potential interference interactions between the SpotNet C-Band
subsystem using the ”RCA” polarization/channelization scheme and
all other 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. 1In 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.




(L AR

Lo

LA B

P AKARE 1L KS

Peail
SasE
=Sg=
2=
i'%
* a3
R
2283
Ewlinv
i
Dy
T.58]
HEN
25,3
a1
s *
P ?
x -
cE3
Ji8s
HL
e B
iijss
L
mummm
£5¥cs

U,.ua«.t.‘.....l‘.....D‘O.Qll.'.... cevorrivrOnNOOOTOOYTOAnD
DUUlOI.ﬂ'..‘...OU....O.Il

L
e

L)

L2 I
ALl K il ue

T

(LS (ko )

i
L L
fhiv. Ikfu. IV =)

)
« oo
.00 0.0018

L L
4 0
H'e o

it
A -

Mﬂl..l....v Iv.l

L

1.9 10.9 "0

4.1 W

A4t sE331 34 1]
: ansese nqnan 2e9a
X <PES 3339 §3ass 3da3
e eetstscleciensz=y eenoe esee
2 SEiESsa NS geadd dds
< 1jst2eusecessenes ences
3 difaginssSgdnasse $qsRas
! fdddadiaaaaaaaaey
neaeve °e
giissd 58

F2.0 B0,

.0 W0e,

5.0 19.0

V’.'O.I

M. ... -

rn.\-hSNSH

a2

1.5%44 1.390¢ 4.145 4.

1.544 l 908 4,145

Ooo.nnﬂnlll

--m-m~m-m~mmn

d.....l.-J
- -

I.“.

FRETCRRRRRR S UsSaU LR RRRRIBLRRRARIIILNIGIYS

...OOOOII

*nm.u*mmma,~m-~m;uum*mmmmwmmwmmmumnmmnmm“m».m_ 111318

IA-20

1.4 36.2

1.5% 12,90 W50
“1.0 10.0 54.5
25.2 15.0 5/7.8 _

15.1 10.0 >
19,4

5.5

iv.a

T LT 0000000000000 v mmcumeEw e wewnose=

xnnnxnawnnumncnownnonenun

*>220>0>

v ww

«mmmu~w“mmmm“mmmmmﬂmw*wwwummmm~.w~ mm-m-m--m-~m

00%0630 == Looou‘o0..4auoto.oosoonuasnomouooommmm«ooooo

pptttiseeRsitititttititititittttitattttttitititittiil

0...‘.00..”0! ..‘..QO...O.... e%9ceoocnvse LR R ]

o--

.-u...o.l‘ .O...OQC.I}“IOOQ.O..

;$13%18

T ......0. °e ...........C. .......

C.....I..-

NN -NN-

..1[.5’..5.'1.’.I21 .23.!3.5

“wm““llluﬂs w”mlllll/)l|P“N~mullﬂlmaloulﬂmnullnzvlulln

LA »
-

3

$tttittibbaiitiitiitiisbittittttitisidtitdtitiiiitiih

‘. oa . [ IR EEE . % 0% 0w EEEEE

Jn ......uuuu---uuuauu.un--u.- A A FALLL LA PFELF PP PRP IR AL

f?!JJ&&OI/???!%00.llllllll??l.‘..ll.dlll..l?l..ll.ll!.l)‘

SR T

<
uunxnnuunu:nnnsau;nn:nnu.uu«uuuunasusuuusuuuunuu

TABLE A-7

INPUT PARAMETERS




L)

LB LI O ) LSRR AMT
L A 1

Wl kA

WM

(1] S

Lanin

Nl
(L AV

LT )

Sl

LRI )

LA L L)

LR

AN mia

(k)

/N

(s

(R t/n

W LA

I SEAML ey

IA=21

--sw 2900 ~=ns3 82230230080 =n"3 €9 wwsne 33° 29 988 3
ciew Mg T ew DR EREE T R L : s g
-t AR AT R4 TN N i A i § ¥ o 7
- R ] -
g | NN V-
£ €< <.
29 = . Py
m se i3 z 39 H H
e < < << H <
-
& - < ec 12 . >
.~ 3 . . . . . . .
- a - - ve ~ < - <
- - ., - - - - -
um >0 “ So4 =3 o= e
N >~ ~ - v - - ce
> .. >R h 4 3 3z T
1<es . e PR . - . P
§3§3 g 8 S$§ éif ¢ § @
-e9= - = - -~ | 5 -
%3 v - B

1i5: ;
1iidd : ;
sos s “20a "N
Syusns ? 22 i,
g=="%e - san cavsans
333 3 g2 2225138
X nae SRS T,
B3d g5 3 PR T
>0 sn= on e,
B s 333Ese
se sen neNsne
me Yy 44 L1 %
l.l s -.J
£2 g2
- 94 "oy
i i
um f%-0eescenenneseencessesesssescoode
4 M A A LR P I R L R I PR L LR R LR T
00‘......0....0.... 290000
=ln oadooocqmmmxmmmtsss ceeveee
i
- eswas 1o e rees r3esee .
T T T T I T
m“”“““llllll.l!l-ll!lll “l““““““lllll.!.llll.lllll)
fleccccccssisiceciisces 660666666666560666666666666
”m ..."..JJ‘.J’.JJ.. .’..........33.5.
-3 SePSlR3IsISssasRsar
e . o0 233>
i P P T F ..:::nmmm T
mm nuuauunawnuuunuuunnuuu«uuuu«auu b4 PPt i T

TABLE A-8

THERMAL NOISE SUMMARY




INTFT BT FAKARE I EKS

FINARIZALION 1S A1 100
STUNAL FOLARIZAVLION 1YIE IHIE X
1YPE INTE K EKITHG SENS
1N X o 1 o K}
0 = FIM/FH 0 = HOKIZONIA 0 0.0 10.0 0.0 6.5 3.
1 = IV/FN 1 = VERIILAL
2 = pIBITAL b1 10.0 0.0 6.9 0.0 3.
3 = SBCPC/PSK 2 = 70 MO CANIED HOKIZONTAI E
4 = BCPC/FN 3 = 20 M0 CANIED VERTIEM 8 2 0.0 4.9 0.0 10.0 3.
3 = CESH/AN I
4 - S8/PSK 4 = LEFT-HAND CIKCIN AR K 4 6.9 0.0 19.0 0.0 3
S = RIGH!I-HAND CIRCINAK 3
4 1.5 1:5 1.5 1.5 0
ES 15 35 560.9 1.5 &

SFECTRA ASSUMMED FOKR INIERFERFNCE INID SCHC B ISK
TV/Fni 1.2 WHZI SFREAPING (W Y

FUM/FHI GAUSSIAN: EXCEFT TUOR 1ISE HAKKED
WilH "1" UNBER SIUONA 1YHE

8 INDICATES SCFC AND SHALL FIHA CAKKIERS WIMISE TRANSHINIM R
FREQUENCY PLANS AVUIDP 4- 1.5 MHZ Al 1HE TRANSIFONBER UCLNIER.

"FLAN® UNBER CHANNEL SFACING INMMICAIES A FIXER FREMMN HCY FLAN.

FTHERAMAAI HOLSE SUNRNNAAK DY

+ FOINIING LOSS INCILUIEDR IN I KBAL NULSE (M Y, NOT TN INTERFERENCE @ AL CITHE AT DRSS,

$ TREE SPFACE 10SS (10 U FLEV, ANG.) & ATROSTIERTC LSS S
= 199.86 0} 0.2 PR (IN1 1NN
= 196,10 & 0.1 b (RN 1NN

FOR IV/ZEM: INBICAIES I OB R CHIV S EIIVAL ENT TEVEL UK INIERIEREME Fron ITSELF,
FOl COMAKISIN (N8 v, NOT USER AS IR STNGHE ENIRY ORIV,

TABLE A-9

FOOTNOTES

HALL I X
]

4 .
v f.0
0 1.0
0o 1.0
0 3.0
0 4.0
0 0.9

eZ=X1




IA-23

[ [
| '3 - :
< O - [ w
— s o < G =
< - < -3 v
< -r
.- -
<" " o -ew ~a e « -
e = - -- - - - S Ny
T v . - [ i - v -
— o -- - -
» [b = - . .
2 Ul B S - - .,
“ ol o * - - ~ e Ju; « * m
“ “wa o - - - “e e . - v
= e N-
¢ = - - - - = - - R |
W -
¢ o .-w
- - . - - - ~a L - .
< e - we | % - - s oas B
3 [%
o - - - R - e ~ -~
- - . 1 L4 ae - »
.. - . - . = » u
- -tife g - ridr - ~ oo« - - . ”m
- .- - - A - as) = s =B
v @ - |-- -
- A - N ~ o ~N- ol -
:le F B
u - - - L LR £ . LA, * aa
- M e T L Y N LT I * mwiva LR L R
lM - L -« ] ¥} - ~ -
“M - - Faereapme --- < ‘- S
n“ - .., ﬁ - - - -
..m - “"Besafrin = Ndes cnnaae 2 “aria -
- - . BT T ~ - - - e - - - - - -
u- = - Sesspes b B ooou v o
w' e - ‘ee"Bes R Y .v e o v
- - Tmees e *Hese Bue - -t - - - <
T ~ femesas e *Hese 33w ® =583 - - - “
3 » NE» e "Mees . Nae ", - -4 .
- " * «rses ze *sHe st “me - i~ - o -
i ® ﬁ. --see ae s sme e - . - -
m .. . -t - - - -
- B g . S=IesIpN = dHe e Y wne . N LN -
Mc ...uu Bipme w3 sevaeq = TS S cmemte ) LR -
-2 L -a~ lawg - e 8 - T - . -] -
- 18 - - -- - - - - nK " [ -
FE e - - - . o4 - ) .
r -l = -~ - - -~ - - o
3 =N - =y el N - ] - " - n - - -
22 |=¢ ecepe PR PR - - - “we e - - - @
« e e ceswee - IQJIO - g- = TR e- ~ |= x.lﬁ W Me
8. 1*Y - -, I~ L e e - - - "
4 |27 % N
-- - * - - »
<t [TITI. . . - = -
hat | - - - X
- L . L
M - - > -
m N evpes ar = L 4 “
q * s - - - <
H o sapes = - - -
- - * v el
- - - - -
- - - ~ =
- -
seaTITS : LR E R I FFEFEF I ET EF

TABLE A-10

ITUATIONS

POLARIZATION)

("HUGHES /WESTAR"

POTENTIAL INTERFERENCE S




IA-24

—_
7 = x | ¥ ]
< =] "y - &N O N W
- 7] W e w| 2
< < — g ZTT V| = “ =
ewl o I < e - - ~ -
o= = - *a = A - - - - - -
| edee ‘“"meee - - evelaNne ~3e - o~ - ° el od
= >Yte frireeeSNim, - cenle rmrne . -t \N=e® = bt SO ;)
- - < fiew - P .- -~ - u - . - -
D -e - - -
et ae -e - - -
- N A e- - | - ¢ == ‘.
“ S e - o - - - ~ e e < -le . - Se 5 “
- KRT a --- - sle < ole 9 ~|e K w
- aAw -~ o - - o - e A
a= - - riP, .- - e - i LR R 2 R L
o . - ..J - -
- s o= -
. - " - ~ e afe < oo @ ~Ne et w
. . | - - - - - e L L A M.l“ﬁ N - -
v -
= - = 4 - e - ~
- poe *4 ] v - ‘e >
b ﬁ. - » - j x
o - ela e - T g, - ~ - e . - - nu
. ¢ e - - -y S - A .- asl - x X
e - L Iy - - -
- . . - M bl N o e » b f
- i B
m b - - L‘ - % * . . e s o
- - - BRI LR DR = =z elea D )
-2 . - ™ N - o o -
&=
F - o - - - R R o2 va
|H -t - o -
‘. - 5soﬁlllllc : nerin e . L
- - ll...ﬁ..._ll..v - - - o - -l -
nA - NN -t wrim lldu " . - ~
& - E Y » LR 0 - - ~
Y v veln: - ¢ =3 - - < —e <
M N> eevale - ¢ =2 P < -t “
- N3 - - ele - L] - - - ~ -,
- NS Odlr - - LR Y - o -l
N Tvel - - N - . -
N . Sif- - e
- ~Ne > e ankPis - Neesle - ~ L IR - re ae
M. N=| 2 =e CAp= = LALE Y - ~ LA M - - o L
B |- . s . - e - -
- - N5 - - R - <
uh S - - - -, e % ~
L - - p - - - [
-] = la " - o
2 |- = f. . ™ - - -, o - ~ - b
Cr =9 eame «vens e © A e o - = - e - b~
| | o0l eww= ee % I EEE R . - = &
2. |=" - - e e . - ﬁ
o -
|m - = ) E
<2 o - . v o - -y
2 - - -
- * - - -
3 - " “Admnl N -n ” M-
m eam=e =ANbesecaie YR wwr e ~ |vlsu -
o« e = "pe a = e -8 - .,
u a@v e N"ese ® = Tvemtiv sas ¢ «n8 u
- * e 3 - -
- P e =RpeenaA - Nnew -t - -
L O=N Sl qewtjme=n, BT R EE TS - -

A e N S T T O PR T D T TN

etc.

TABLE A-11l
("RCA"™ POLARIZATION)

POTENTIAL INTERFERENCE SITUATIONS




EXHIBIT A

Financial Qualifications Materials




BURLINGTON NORTHERN INC.

777 Main Street
GERALD GRINSTEIN Ft. Worth, Texas 76102
Vice Chairman (817) 878-2272

August 20, 1987

Mr. Clay T. Whitehead
National Exchange, Inc.

1505 Planning Research Drive
Suite 220

McLean, Virginia 22102

Dear Mr. Whitehead:

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
C/_/W

Gerald Grinstein

Attachment
Annual Report/10K
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BURLINCTON NORTHERN INC.
FINANCIAL HICHLICHTS

e
(I Milliens, Escopt Por Share Amouats)
1|81 (0
For the Year:
L (R it ST s S % Y el $ 6041 $ K881
Special Charge(3) ... ... ... ... 7 -
Opersting Income (Loss) ... ... ... i (129) 1.248
Cumulative Effect of Change in Railroad Depreciation Method of
ACCOURHRE IR D ¢ 0 st Tl e 5T ST 5 B 5SmSR 0 : (398) =
NetIncome (Lows) . ... ........ ... .. .o i, (h80) Er Y
Earnings (Lows) per Common Share:
Earnings (Losws) Before Cumulative Effect of Change in Railroed
Depreciation Method of Accounting .......... ... ... . .. (1.83) 7.19
Cumuletive Effect of Change in Railroad Depreciation Method of
Accounting(4) ............ . b B ks : P uie (4%4) -
Eamnings (Loas) per Common Share ... ........ ... . (12.07) 7.19
Mo Forma Net Income and Earnings per Comman Share. Awsumin
Retroective Effect of Change in Railroad Depreciation Methad o
Accounting:
Net Income(d) ... .. .. K o . L - 587
Eamnings per Common Share(4) .. . ..... Y% Y T .. - 668
At Year End.
Total Assets .............. .. b I g > o4 : i 810,651 $12.258
Longterm Debt . . ...... . .. . .. . 3,304 31N
Preferred Stock — Redeemable .. .. ... b iy et v s o . 17 W
Redeemable Preferred Stock of Scbsidiary . ..... ... ... .. ... .. 43 "
Common Stockholders’ Equity . ... . ... ... R P 15u 4512
Book Value per Common Share ... . ......... . ................... 4190 61.22

(1) Previously reported amounts have been restated for successful efforts method of sccounting for
ol and gas properties. See Note 2 of Notes to Consolidated Financial Statements.

(2) Amounts for 1983 include Southland on the equity method of secounting. See Note 9 of Notes to
Consolidated Financial Statements.

(3) The non-cash, pretas Special Charge includes a writedown of the Company's ol and gas
properties and a writeoff of surplus railroed assets. See Note J of Notes to Consolidated Financial
Statements.

(4) The retroactive application of the new method of depreciation is recognized effective as of
January |, 1988. See Note 2 of Notes to Consolidated Financial Statements.




Rurhington Nevthern lne

To Our Stockholden

P

The Company’'s 1988 operating results include 81.1 hillion of non-cash charges tn net income
which principally reflect changes in accnunting methods and reductions in he ~<rrying velue of
railroad and oil and gas assets Eacluding these effects, pro forma net income was 3249 million or §3 48
per share in 1988 compared to 8337 million or 34 AS per share in 1ORS Free cash Row (funds provided
by operstions lews capital evpenditures) increased 1o 8844 million from 3433 million in 19RS In
recognition of the Company's stre § Anancial position, the Board of Directors increased the annual
common dividend by 2% 10 §2.00 per sthare

The railroad’s position ss the low-cost carrier has enabled 1t to price transportation services
sggreusively while continuing 1o provide the reliahle and Resible seivice required by shippers in
today's competitive environment. Over the past five years. the railroad has made substantial capital
investments in programs designed 1o reduce costs and Increase productivity These evpenditures did
much 1o protect operating margine in » period of Ast trafc volumes and declining revenues.

B Paso Natural Gas Company contributed significantly in 1988 prosiding oser one-third of
consolidated pro forma operating income In spite of changing and sometimes conflicting reguistory
policies alfecting the natural Las transmission industry. EPNCG continues 1o be an efcient transporter
of competitively priced nu ural gas to major markets in Califormia und the Southwest

The consolidation of Southland Royalty Compary. sequired in late 1988 with Meridian v was
completed during 1988, The Company's energy reserve position now ranks it av one of the largest
independent oil snd gas nperations in the United States Most of ity energy reserves are loi.g hived and
strategically located

Owr forest products business was quite successful in 1988 as 4 result of strong domestic demand
and an sctive esport market Burlington Northern Motor Carniers completed the integration of ur
independent trucking companies scquired during 1983 and achiesed positive operating results. The
minerals operation resched active operating status during 198 and 1 exploring additional deselop.
ment opportunities. The real estate company continued to increase properts values throngh emphaus
on pre-development marketing

While 1988 was disappointing from an earnings siewpont cash flow and the consoidated
Anancial position of the Company continue to be strong The Compamy continues to hald for the
future and in 1988 invested approumately 3600 nullion in capital improvements. all of which was
provided through internal cath generation

I b (Berds

Ricviann M. Busssirn
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Burlington Northern Inc.

SECURITIES AND EXCHANGE COMMISSION

Washington, 1).C.. 30540

Annual Report Purtuant te Section 13 or 15(d) of
the Securities Fachange Act of 1934
For the R al yoar ended December 11, (1008 Commisnion Ale number 18159

BURLINGTON NORTHERN INC.

(Keart name of regivirsat m wovibed la e chartor)
909 Third Avenue, Seattle, Washington 90104.4097
Telephane: (208) 467-3804

Incomparated in the State of Delaware Employer Identifeation No 411400540

Securitier regivtered puruant to Section 12(h) of the Act:
Common Siock, without par value;
010 Par Value Preferred Stock

The above swecurities are regivtered on the New York, Midwest and Pacific Stock Exchanges.

11%NS Debentures due 20135, 9% Notes due 199€; and 9% Deheniures due 2016. These securities
are registered on the New York Stock Fachange.

Securities regiviered purtuant to Section 12(g) of the Act: None

Indicate by check mark whether the registeant (1) has fled all reports requared to be fled by
Section 13 or 15(d) of the Securities Frchange Act of 1934 during the preceding 12 months (or for
such shocter period that the registrant was require * to fle such reports). wind (2) has been subect to
such Rling requirements for the past 90 days Yes _X_ No _

Stute the aggregate market value of the voting stock held by non affilistes of the registrant:
Common stock aggregate market value as of December 11, 1986, $3.929.014 241

Indicate the number of sheres outstanding of each of the registrant’s classes of commmon stock. as
of the latest practicable date Class Common Stock. without par value. on December 11, 1986, Shares
Outstanding: 73,784,308,

DOCUMENTS INCORPORATED BY REFERENCE

List hereunder the following documents of wmeorporated by reference and the Part of the
Form 10K (eg. Part |, Part 11, ete ) into which the document 1« incorporated

Burlington Narthern Ine defimitine proxy statement, to be Rled not later than 120 days after the
end of the fiscal senr covered by this report, s ancorporated by reference into Part 11

The Secunties and Exchange Commission has not approved or disapproi ed this Form 10K, which
is included 10 the Registrant's Annual Report to Stockholders. or passet] on the aceuracy or cdequacy
of this report

AEETT——— - . - A . - = . R e o ]
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Burkagton Nerthers |nr

PART |

ltems One and Twe

BUSINFSS AND PROPFATIES

Burlington Northern Inc (the "Company '), through opersting subsidiaries, is primarily ~ngaged
In transportation and natursl resource businesses The Company's principal husiness setivities are o
rall carrier system, a natursl gas pipeline. the exploration. development. and production of oil, gas.
coal, iron ore, taconite and other minerals, the sale of timber and logs primarily from leand owned by
the Compeny, the manufacture and sale of farest praducts, telecommunications snd molor carrier
operations. The Compeny was incorporsied in the State of Delaware in 1981 a0 pert of & holding
company reorganization.

In the second quarter 1988, the Company recorded o non-cash. pre-tas Special Charge of 9987
million and changed the method of sccounting for its oil and gas properties from the full cost method
to the tuceesslul efforts method Additionally. the Company adopted & new methad of depereciation for
the majority of its railrosd transportation properties See Notes 2 and 1 of Notes to Consolidated
Financial Statements

SECMFENT INFORMATION
The segment information is set forth in the Financial Statements on pages 23, 24 and .

RAILROAD TRANSPORTATION

Burlington Northern Railroad Company (“Railroed”) operates th + largest railroad system in the
United States in terms of total miles of road. The p-tacipal cities served inelude ( ‘hicago. Minneapolis
St. Puui, Fargo-Moorhead. Billings. Spokane, Sesttle, Portland. St louwts, Kanwas City,
Des Moines. Omaha, Lincoln, Cheyenne. Denver, Fort Worth, Dellas. Houston, Calveston, Tulsa.
Wichita, Springfeld (Missouri), Memphis. Birmingham, Mobile and Pensacola A« of Decemher .
1988, the system consisted of 27.708 miles of track, which included 18,490 miles of main lines, 9,049
miles of branch lines and 2,187 miles of secondary main amd branch lines

The contributions of major commodity groups 1o gross rail freight resences of Railrosd were as

follows:
Yoar Faded Decvmber 31,

Agricultural Products

CGrain . Ty A 10 A% 107% 1429
Food and kindredd products . . . e .3 6.
Other. .. . . 19 18 1.7
204 198 212
Forest Products:
Lumber and wood products . N4 Ty 70
Pulp. paper and allied products _JA 1.6 %
182 1 10.2
Mine Products
Coal b M we 405
Stone, clay and glass products 24 25 5
Metallic ores o 21 22 23
Non:-metallic minerals _19e 1.9 19
. RIK; 4.0 Y]
Manufsctures and Miscellaneous
Intermodal iy 99 90 79
Chemicals and allied products 51 46 4l
Primary metal products . 29 19 20
her A2 23 6.7
287 ELY 207
Total 100 0% 100 0% 100.0%




e il

Agrireitersl Product
Railread is strategically locsted 1o serve the Midwest and Grest Plains grain prodicing regions,
snd i o prominent rall traneporter of grain. Railroad serves all the major terminal, storage, feeding and ,

fead precessing locstions s well s major e1port markets in the Pacific Northwest, Grest Lake |, and
Culf repions. Rallroed grain tonnage strengthened in 1988 with a 18 percent Increase over 1983,

Forwed Products

Railroad serves the timber producing regions of the Paciic Northwest, Midwest and the South,
hauling significant vulumes of lumber plywood and structural panels. wood chips, wood pulp. paper
snd paper products. Fluctuations in the level of forest products trafle result from general economic
cou ditions as reflected in new housing and industrisl production levels, competition with other modes
of transporiation, and erport demand

(o

Th ‘runsportation of coal is Rallroed's largest wource uf rail freight revenues. The decrease in coal
volume « rom 1983 was caused by reduced demand and ir vres/sd competition lrum other railroads.
Codl tanepnnstion revenues for 1988 were reduced by §101 million for coal rate litigation reserves.
The foliowing table sets forth relevant information about the transportatinn of coal:

VYour Vaded Dervamber 31,

.. I 1984
Coal Transportation Revenues (in millions) $1.2826 816402  BINE12
Tons of Coal Orviginated (in millions) : 1218 1295 140.7
Coal Revenue Ton Miles (in billions) .4 101 A 1.3

During 1988, approtimately 98 pereent of the cosl tonnage onginated by Railroad was carried in
wnit traing. Unit trains haul s single commodity exclusively from origin to destination and return empty
to the point of origin on a continuous basis Coal unit trains typically consist of 107 or more hopper or
gondola cars capable of holding 101 tons of cosl each and, depending on the dificulty of the grades
encountered, from three to siv locomotive units.

Approtimately 95 percent of the coal unit train trafic originated by Railroad in 1988 originated in
the Powder River Basin of Montana and Wyoming and was destined for coal-fred electric generating
stations in the Midwest, the Grest Plains, Oklshoma and Tewas. The bhalance of the cosl trafe
originated by Railroad in 1988 came from mines in the Midwest and the South

Railroad has approzimately 93 percent of its coal unit train trafic under contract and 13 sctively
purtuing negotiations with several utilities for additionsl contracts.

In the second hall of 1984, Chicago & North Western Transportstion Company ("CENW")
commenced coal unit train overations over the Orin-Cillette line in the Powder River Basin and the
CENW's newly built connector line with Union Pacific Railroad Company (“Union Pacific”). On May
1S, 1985, the CENW flled an spplication with the Interstate Commerce Commission (“"ICC™) for
approval 1o 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, 1988, the ICC approved
the CENW line estension spplication. Alter the ICC decision, Railrosd entered Into an agreement to
sell & one-half interest in its 10.7 mile line in Wyoming. hetween Coal Creek Junction and Caballo
Junction, to CENW providing CENW asccess to serve those additional nunes north of © | Creek
Junction. The sale transaction closed on December 15, 1986,

Intermoda/

Reilroad continucd the use of doubl«-stack cars in 1988 tog ‘ther with Giher ew types of
intermadal (trailer an ' container or. Aatear) equipment te reduce costs and improve service. Labor
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agreements. which were negotiated with operating craflts to permit use of twu-person crews on special
shorter haul intermodal trains, were expanded to Include sdditional trafic in 1988

O rudting ¥achers

| follows:
Certain significant freight statistics of Railrosd were as follows Yo .

&

L 1as 1984
Revenue Ton Miles (In millions) ....... .. ... ... .. .. 187,229 184,002 200,580
Revenue Tons Per Carload .. ... ... ... ... . . . T0.A8 7108 T2.0!
Revenve Tons Per Traln .. ............ ... . ... ... . 29% 301 374
Preight Train Miles (in millions) ................. ... . .. 81.7 810 812

During 1988, Railroad originated approximately 89 percent of all the rail tonnage it handled.

Rowd Progecty

In 1988, approzimately ¥8 petcent of the 1otal net ton miles carried by Railroad was handled on its
main lines. At December 31, 1088, spprozimately 18,471 miles of Railroad's tracks consisted of 114-1h.
or heavier rall, Including approsimately 9,847 track miles of 132-1h. or heavier rail. At the same date.
8.35) miles of track were equipped with centralized trafe control. Additions and replacements 1o roed

propert follows:
gt e Your Faded December 31,

198 ) -4

Treck Miles of Rail Additions and Replacements.

New .................. ... Ly St . L S 66N 629

Secondhand ..... .. . , s 408 (L7 ]
Miles of New Track and Siding Included Above 15 47 L¥]
Track Miles of Continuous Welded Rail Laid in Rail Additions

and Replacements Included Above .. .. .. e . 722 1.02% )
Track Miles of New Centralized Trafic Control Signaling

Systems . ... : 19 202 138
Track Miles Surfaced or Reballasted . ... ... ... .. .. . 9.631 14,187 13,567
Ties lnserted (in thousands) ............ . .. . .. 2213 JASA 4.5%
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Lquipment
Rallroad owned or leased the following units of railroad rolling stock st December 31, 1986
| e of Usie
ireraed Lsaned )

Locomotives:
UGN & ORIt « v.é vn Tiree 3 ¢ mw ol ¢ 2 3 e d g Kol 718 1.288 £.000
Passenger .............. o A e e e - -] 15
T T gy 1l P S N SRR . - 0 18 - 23
D T R e L BL IR S o B e PYRR 119 - 119
Tolal LatOmMOtINS . .o vy vo o oonosvn oo s asds dan ool o 1.217 1,310 1527
Aumillary Units. .. ..o it e 3 - 3
Total Locomotives and Ausiliery Units .......... .. . 1% 1310 130

Preight Cars:
Bor-general purpose . ... .. ... ... 1984 2348 6 350
Bor-specially equipped . ... ... . ... ... 4970 k] 534
I . s, Tt « O i L L % hoie i miswr Bl = = 4 6,224 by ] 6,600
Hopper-open 10P. . ... .. oot AST® 1858 10438
Hopper-covered ...... ... ... ........ ...cciii il o 18,634 T08 1938
Refrigerator .. ................ Wk e Sl B o e g 2 s 333 1.168 449
ORI e oo o g ek T s o iy mtense: s Joum pemirmms b 20 SRS, 4.204 L) 4222
G -2 ST \ 5ok b« gk e 57" o v Pyt wile wrdh » 2% % VRl o o AS7 - AS7
o e M R N — N CFE N e 1,504 (] _1.540
Total Freight Cans i e O 24 o RS W SIIJIO 7ll“ Sﬂlla
Commuter Passenger Cars ... ... ....... .. ............. - 141 141

The average age (In years) of Incomotives and freight cars was 139 and 158, respectively, at
December 1, 1988, compared to 13.2 and 158, respectively, st December 31, 1948,

The sverage percentage of Railrosd's locomotives and freight cars awaiting repairt during 1986
was 5.2 and 1.5, respectively, compared to 3.9 ard 2.8, respectively, in 1963,

OIL AND CAS I

The Company’s oil and gas segmen: includes oil and gas exploration and production activities,

intrastate natural gas pipeline systems and the production and marketing of natural gas liquids
("NCL").

Meridian Oil Inc. (“Meridian”) pruvides explorstion, development, production snd management
services 1o all of the Company's oil and gas production properties. Meridian has oil and gas sctivity in
substantially all of the major producing sreas of the continental United States. Virtually all oil and gas
production is from property Incated in the United States. Data presented for Meridian herein reflects
all of the Company's oil and gas production activities, intrastate natural gas pipeline systems and the
production and marketing of NCL's, excluding Southland Royalty Company (“Southland ') in 1988 and
1.2
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Meridian's capital erpenditures were as follows
Voar Kaded Derombeor 31, ©

el S8 .. L

(1o Thowwads )
Ol and Cas Activities ! e80N 8307 AgN L IERAT]
Intrastate Pipeline 12,94 90,007 10,600
Administrative . _TAm 11,321 6 608
Total ... slia 08 L1 A48 12111

Conntal expenditures for Ol and Gus setivities include eiplorstion eusts cipensed under the
successful efforts method of accounting and capitalized interest. The decrease in 1988 capenditures is o
result of lower oil and gas sales prices. Drilling activity was grentest in the Sen Juan Basin, the Williston
Basin, the Permian Basin, the Gulf Coast and the shallower portion of the Anadarko Basin. The 1980
program resulted in net reserve additions of 8.2 million barrels { “MMBbls™) of il and 81 billion cuble
feet ("BCF') of gas andd also converted net reserves of HR MMBbis arel 190 BOF from proved
undeveloped 1o proved des eloped.

Meridiza's net ol and gav production for 1988 was 111 MMBbls and 143 RCF. respectively, as
compared 1o 50 MMBUIs andd 107 BCF. respectively, in 1983 The increase in 198 oll and gas
prodluction is peincipally due to the sequasition of Southland in December 1985

Preducing Well, Developed and Undeveloped Acreage

At December 31 188 intereste in productive wells and des cloped and winles cloped acreage were
as follows:

- — _——— — . ——

— Preductive Welh
— o o Derelepged vere A ndevelaped Aeren
(iroma Net Crmes .S" (crme Net Grem

10648  4N12 1170 1.9% 4,200,000 2168 000 151000 271,000
Driljug Act: vity

The follo . ing table sets forth Meridian's net productive and dey wells conpleted:

Yeor .l“‘llwvu_ab' 3,
% = e

Productive Wells.

Esplcratary . . 133 194 e
Development ; i MR 2251 &7
1001 243 763

Dry Wells.
Evploratory . 191 AYR | 4“8
Deselopment A3 1L 18
313 ®s 9
Total net wells 1314 51 1372
—— e wE——

As of December 11, 1988 42 gross wells, representing approumately 18R net wells, were heing
drilled

Ol and Cas Production and Sales

Refer to Part 11 Item Cight - Financial Statements amd Supplementary Data for ol and gas
preduction. Approtimately S4 percent of the 1986 gas production was sold 1o Fl Peso Natursl Cas
Company ("EPNG) and 11 percent was transported 1o direct sale customers through FPNC's pipeline
facilities Meridian expects to continue (o wll or transport a substantial portion of its gas production to
or through EPNC's pineline but 18 also seeking new customers in order to brosden its marketing base.

5
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Meridian's averngr ol and g walev prices. preduction costs (iing costs) snd arpreciation,
depletion and amort' wation ("DDEA”) ra‘es were s folleown: -

- VYow Raded Devember 3(, '
- = o __N
Avernge Salev Prices.
Oll per barrel .. ... . . . 408 03811 ma
Cas per thousand cubic foet ("MCY) 174 15 18

A Production Costs per walent MCP* 087 087 oM
_DDXA Raies por Equivalent = oy on 0.7% 0.08

* “Equivalent MCF" refers to combined ol snd gas produection with ol converted 10 gas on the basts of
€ MCY per barrel of oil.

Proved Moserves

Refer 1o Part 11, ltem Eight — Financial Statoments and Supplementary Nuts for volumetric dets
periaining 10 proved ol snd gas reverves. For reserves reported 10 other agencies. refe’ 1o ltem One —

Netural Cas Operations.
lntrastate Pipelines snd NCI1. Marketing

Mer'dian operates twn Intrastate natural gas pipeline systeme In wont Teras totalling approd-
mately 700 miles and (s eng.ged In the production and marketing of NCL

Meridian sells naturs! ges from its Intrastate systems in Teras 10 industrial customens, ek ctrie
wtilities, and other intrastate pipeline compenies NGL's are sold 10 & variety of wholesale and
industrial custor... ra. Approsime’ 5 38 percent of Meridian's 198 NGL sales were 10 1 Paso Prodects
Company, & noralllivted entity, pursuant tu 4 contract expiring in 1083,

Meridian's natursl gas throughput and NGL sales and production were s follows

T ST
Natural Cas Throughput (BCF)
Sales ... .. . 37 (] ng
Transportation . It _ i
Total . - 87 »
e s ——
NGL (MME'Jds):
Budes ... L ome s
Production:
Meridian owned Mants 4N 58 14
EPNG awned Plants 190 138 143
Tow YT RNTT T,

NCL wles volumes have been great v than production volumes dee to trading activities com-
ducted by Meridian.

Meridian purchases the majority of its natural zas supplies from nonallisted independent
reoducers. Meridian's weighted svernge cost of purchased gas was §..98 per MUT in 19498, As of

December 11, 1988, contract reserves dedicatrd 1o Meridian's intrastate pipeline systewms were 34|
BCY.

Meridian’'s intrastate pipeline activities are regulated by the Tesas Railroad < ommission.
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NATURAL CAS OPFERATIONS -

EPNG owns and operates a 22,000 inile long interstate natural gas pipeline sl gathering system in
the southwestern and western United States.

Netursl Cas Throughput

EPNG Throughput
(Volumes in BCF)

___!_da K r Tramepes tatinn Ve

i 18 o 0 1988 1.

Southern California CGas Company 27 4“2 294 145 ) a7
Pacific Gat und Electric Company e 1Y 124 2 pP-1) 300
Total California . m ol Wl 100 T N7
East-of-Calhifornia . , 70 157 " 21 168 L
Total ... .. : 40! NN a7 19 Ky 1,084

- ~ e - - -, —

EPNG's total throughput of natural gas in 1988 was I8 percent less than throughput in 1988 Sales
volumes declined 10 less than half of the 1983 total, but the loss was partinlly offset by transportation
volumes, which more than doubled

The principal reasons for the decline in throughput were lower g usage for electric genereion
becsuse more nuclear and hydroelectric power was available, warme - winter weather in EFols
market ares. anid some switching from gas o lower-priced fuet ol by industry and electnie utilities

Sales volumes dropped to 401 BCF in 1986, compared to KT8 BCF i 1983, primanly because
EPNG's customers bought more spot gas. Transportation volumes increased 1o 478 BCF in 1986,
compared to 190 BCF in 1983 as & result of greater activity in the spot market fostered by the gas
surplus and severe competition with fuel oil, and l(ederal and state regulatory changes which
encourig. pipeline and distribution companies ‘o ofter transportation service

Through its deliveries ta Southern California CGas Company  and Pacifie Gas amnd Fleetnie
Company. EPNG supplied approsimately 50 percent of all natursl gas consumed in Califorma i 1986
Approzimately 80 pcreent of EPNG's total delisenies wer= to Califormma,

Natural Gas Supplies

EPNG purchases the majonity of its natural gas supphes from nonaflated independent producers
and other pipelines pursuant to gas purchase contracts with producers in the Permian Basn of west
Texas and] southeastern New Mexico, the Anadarko Basin of western Oklahoma and the San Juan Basin
of northwestern New Merico. In 1986 EPNCG obtained 154 peicent of ite natural gas supphies from
Meridian. EPNG's total weighted average cost of purchased gas was $2.15 per MCF in 1986

Gas supplies committed to EPNG continne to eveeed market demands for gas By EPNC sales
customers who are no longer obligated to purchase gas from EPNCG as a result of federal and state
regulatory orders.

-4
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During the past several years. EPNG has succensfully renegotiated many of its gas purchase
agreements 10 obtain market sensitive pricing provisions and waiver of producer take-or-pay claims.
More recently, EPNG has offered producers the opportunity to participate in its spot market7elease
program which affords the producers increased marketing Aexibility while relieving EPNG of a portion
of its take-or-pay obligation. EPNC has received unresolved tuke or-pay claims for perioeds through
1988 of spproximately 8300 million a.nd. based on current sules levels. will be exposed 1o large
sdditional take-or-pay claims for 1988 and lat ¢ years. EPNG has inittated discussions with its
producers seeking to settle 1988 and prior years take-or-pay claims. If EPNCG s ultimately required 1o
make substantial take-or-pay payments to producer suppliers, it would be necessary (o fund the cash
requirements pending make-up of the gas, repayment by suppliers collection from customers or such
other provisions for recoupment of such costs as the Federal Energy Regulatory Commission
("FERC”) might order. Tu the extent that EPNG s required 1o pay amounts in connection with take-
or-pay claims, EPNG believes that it would be permitted to reflect such costs in its rates. However,
market conditions could affect EPNG's ability to recover such costs. In this regard. EPNG Rled o
petition with the FERC on October 31, 1988, for authority to dieectly il its interstate mipeline system
customers for costs which it prudently incurs to setile past and future take-or pay claims of its
producer suppliers On November 28, 1988, the FERC set EPNG's proposal for hearing,

During 1988, EPNC purchased gas for resale 1o ity enstomers from its suppliees on « “least cost”
basis to fulfill its duties under the Natural Gas Act of 1938 ("NGA”) to offer gas 10 the market ut the
lowest reasonable costs consistent with market conditions and with maintaining an wdequate supply.
Various producer suopliers have brought actions against EPNCG i federnl and state «ourts in New
Metico. Tevas and Oklahoma alleging contract broweh and sweking monetary damages and orders
enjoining EPNCG 1o purchase gas from them, regardless of price or murket demand. EPNG believes that
it has complied with its contract obligations us sHected by gosernmental orders and w vigorously
defending its actions Under exsting FERC rules. EPNG has the night 1o recover, in eates. additional
gas costs which it might e towced o mear from any adverse decisions in these cases

System Cas Reserves and Availahility

The following table sets forth us of December 51 1986, the total reerves dedieated to EPNCG
interstate pipeline system

Summary of Gas Resennes
(Volumes in RCF)

Permian systewn 19449
Anadarko system 226
San Juan system N6GW
Other reserves INT

Total 15.012¢

* EPNCG reserves include 3080 BCF attributabie 1o Mendan and 272 BCF of
working intercst reserves

Miller and Lents. Ltd. independent ol and gas consultants has made 4 stidy. as of December 31,
1986, of availability of gas for such systems. The summarn report of such study . dated Junuary 7, 1947,
states, in part, the following

“The veserve hife index. based on prosed des eloped and undeveloped gas reserves of
15.046 bilhon cubic feet (“BCF) as of December 31 19% s equinalent to approtimately
216 years supply based on estimated sales and pipeline use of 896 BCF during the twelse
months’ penod ending December 11, 1986
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“The following table sets forth, for the year 1UAR the average daily volume of gas
received by EPNG's interstate pipeline system and, for the period 19471991, the estimared
avarage Aaily availability of gas from proved developed gas resenes dedicated 1o wch
tystem on December 11, 1988. With respect ta the 1947-1991 period. ‘s ailability’ refers to
that quantity of gas (before giving effect to EPNG's fuel. shrinkage, and losses) which can
be produced from current proved developed reserves under euisting contracts and agree.
ments, using presently installed equipment under euisting economic and opersting

conditions.
Avellability of Can
ot the Poriad 1347 Ih 1™
EPNG INTERSTATE PIPELINE AYATENW

(Velumes In MMUY)

Anavel Average ey
Actwal

Preduction - Fotimated _ et

L] L1 | s 1o o 1991
1,908 3.201 2.909 .70 2,498 2.208

“The foregoing estimate of availability of gas for 1947.199] does not give efiect 1o the
development of the presently proved undeveloped reserves dedicated 10 EPNG's interstate
pipeline system nor to the discovery or scquisition of additional reserves aflter December
31, 1988,

“The deliveries of gas by EPNC's Interstete system are subject to various lactors
beyond its cont* w~luding market onditions, regulations and competition for supplies.
which may ¥ s lelivery requirements

Regulatinn

EPNCG's interstate gus pipeline activities are regulated by the FERC pursuant to the provisions of
the NCA and the Natural Gas Pulicy Act of 1978 ("NGPA' ).

Since Octuber 1, 1983, LI'NC has priced gas produced trom certain of its cost-of service oil and
gas propertie: '"Mid-Louisiana Properties”’) under the NGPA in accordance with the United States
Supreme Court's Mid.loulsiana decision and certain FERC orders which are final and no longer
subject (0 judicial review.

The FERC has not yet taken action in response to the June 1, 1988 reversal and remand by the
United States Court of Appeals [ - '~ <.t af Columbia Circuit in Phillips Petroleum Company. ¢t
ol , v Federal Enevgy Regulatory (& .. .wn of certrn general orders which it issued after the Mid.
Lrvisiena decision regarding the pricing of certain pipeline production. It remains unclear what action
the FERC will take and whether it will have any impact upon the pricing of gas from certain Mid.
Louisiana Properties.

Rate Matters

EPNC's current base tariff rates for interstate sales and transportation senvice were established
pursuant to & general rate fling settlement agreement approved by the FERC which became effective
July 1, 198S. The settlement permits EPNCG to recover its revenue requirements through either natursl
gas sales or transportation service.

EPNG's FERC Cas Tariff includes a purchase gas adjustment clause which permits EPNG to wdjust
its sales rates at least twice each year in arder to reflect increases or decreases in the cost of natural gas
purchesed by EPNC. Until these cocts are recovered in rates. such amounts are included in

9
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Recoversble Facew Cas Costs in the sccompany ing Consolidated Finuncial  tatements As e resylt of
EPNG's continuing ot 1o be competitive in it markets, the vet eflect o EPNGS vales rates for the
twor regulae Apetl 1 108 wid October 1186 adjustments and the Juby 1 1986 ont ol period
mljustment was & decrease of 3040 per debatherm (the energy heat cqun alent of one million Biu's).

Transporistion

On October 9 1988 the FERC waned Ocder Noo 4% Lundamentally alierimg s regulations
gos erning the pipeline transportation of gas in ntentate conmerce Ay papeline wlineh iitiates the
transportation of gas alter O sber 9 T9RS st uve ity wvatlable capaeity 1o proside. without
diserimination. the same transportation sersiee for all shippers on a Brst come frst sersed hasis When
the pipeline Rrst commences 0F Continues IFansportation arrnngements winder the new segulations its
cuinting Aem sales customers hase the option 1o reduce ther Rem sades entitlements with the pipeline
sl the option 1o comert from Rrm sales to Rrm transportation seeviee on the pipeline sy stem
Opening & pipeline system 1o nondiseniminatorny, well implementing transportation seeviee afords the
pipeline the opportunity 1o widertakie transportation services without specific prioe authonzation by
the FERC. Otherwise, w pipeline must ek approposte FERC approvals Defore i may prosude
trunsportation for any party. cluvive of sell mmlmm-uhug transactions

On January 17, 1986, EPNC imtiated nesw 1ransportalion serviee on s system under FERC s Order
No. 438 By so doing. EPNC has entered into new sellamplementing transportution arrangements on
behall of any local disteibution company or inteastate pipeline on a first come, fleat senved havs. As
measured againat the present purchase nghts of s evisting castomers, EPNG dowers ot have at th
time. uny ercess capacity on s system available for new Rrme transportation senvace dunng peuk
demand periods. On Januars 12, 1987 the FERC issued ats Rnal order approsing the terms and
conditions applicable to EPNCG s Gpen weeess tramsportation service under FERC Order Noo 1006 EPNG
has until February 11, 1987 to aceept this fnal order

Filings of Reserve Fitimates with Other Agencies

On March 31 1986 EPNG Rled with the FERC s aonmal Form Noo 15 Report wlieh imceluded an
estimate of total remaning recoserable gas reserses dedicated 1o ity mterstate system s ol December
A 19%S. EPNG also Rled with the FERC, on Apnl W0, 1986, iy Form No 2 Report rellecting an
estimate of the total remanming recos erable interstate, wotrastate and ol svstem gas resenves of EPNG
as of December 30, 198 In addition, estimates are from time to-time fuenished 1o governmental
sgeneres, including the FERC. i connection with matters pending before sech agenecies In some
cases. the baus for reporting reserves 1o these ageners i not comparable 1o at furmshed herem
becanse of the nature of the reports required. The magor differences are attnbucal e 1o the e the
estimates are made the companies for which the estimates are made and the requirements to repaort en
A gross. net or total operator bass, EPNG does not Ale reports of the total prosed intenstate intrastate
or off system ol or gas reserses with any other federal agenes

FOREST PRODUCTS

Plum Creek Timber Company Tne ¢ Plan Creek 0 manages approsimatels 15 mllion acres ol
tiheerband 1 Washington Oregon Thabwr and Montana Tomber solid fronm these Linds o 1986 1985
aned 1984 was 66889 6073 and 353 million board feet, respectively The merease i haevest dunng the past
theee years reflects Plum Creek's plan to haes est osermature timber and reforest s Lavd with supernior
wrom g stock

Plum Creek has softwood manubacturg faethties i Montana and Washimgton  Annnal rated
capacity for 1986 was ) unlhion board leet of Tumber, 285 anlhon sgquare leet of phywond (w7 hass)
anedd 79 malhion square feet of fberboard (97 basis) Sales solume lor 1986 was AW erllion board feet ol

n
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lumber. 248 million wquare feet of plywuord and 78 million square feet of Aberboard. In 1984,
spprotimately 8% percent of Plum Creek's mill log requirements were obtsined from Company lands.

&

OTHFR ACTIVITIES

Meridian Minersls Company manages coal reserves estimated at 145, 14.552 and 14,568 million
tont for the years 1988, 10AS and 1984, respectively. The average 1oyalties derived from the
development of such reserves lor such years were 80 24, 80.22 andd $0.22 per ton, respectively.

Rurlington Northern Motor Carriers Ine (“BNMC™) completed it inttial acquisition program hy
early 1988 with the purchase of sir companies ANMC has maintained the local identity and market
presence of Ave of these carriers. The sinth has been merged into an evisting currier. These companies
provide primarily diy van truckload services in the continental United States

ANMC controls approvimately 1| R0 power units (74 percent company -owned) and 1,100 trailers
as of December 11, 1988 BNMC generated approsimately $180 million in revenues during 1988, the
fArst full year of operation.

Clacier Park Company ("GPCY) develons and manages commercial real estate properties,
primarily theough land deveiopment and joint ventures GPC also manages approamately 1.3 million
scres of agricultural land in the western United States

National Exchange, Inc. ("NFX") iv u 90 percent owned subsidiary of the Company sequired on
December A1, 1948 for the purpose of developing the Company s telecommumcations assets and
capabilities. On October 1. 1988, NEX and MCL Communications Corparation ("MCI") reached
sgreement in prnciple for the parchase of approumately 2700 miles ol rights of way from the
Company, upon which MCL will construct Aber optic capacity between Chicago, Dallas, asd Laos
Angeles In addition, NEX will install 2850 miles of digital microwas e capacity in the northwest uung
the Company's etisting microwave fucilities, some of which capscity will e atilized hy MCI

FNCUMRRANCES

As of Devember A1, 1986, approumately 298 miles of the former Northern Paciie Railway
Company's ("NP”) mamn lines and 1360 miles of NP's branch lines. together with substantially all of
Railroad’s natural resource properties (“Resource Properties”) were subject to two mortgages under
which there were approcimately $117.7 million of bonds outstanding at December 11 1986, including
approtimately $69.9 million of 4% bonds which mature in 1997 (“Prior Laen Bonds™) mml $47 K million
of 1% bhonds which mature in 2047 ("Ceneral Lien Bonde”) Under the terma of these mortgages.
Railrund is permitted to sell timber, land and mirerals and to lease mineral interests. However the
proceeds from such sales and leases, net of expenses and tages, must be deposited with the trustees
under such mortgages. Except for $300.000 of such proceeds annually, which must be applied to the
purchase on the open market of bonds outstanding under such mortgages, such proceeds are avlable
for withdrawal by Railroad upon certification to the mortgage trustees of additions and betterments to
Railroad properties subject to those mortgages There are no other provisions in these mortgages that
would allow withdrawal of such proceeds by Railroad except by modification to the mortgages with
the consent of the holders of all the outstanding bonds. Railroad has continued to expend mones for
additions and betterments to such properties, but it cannot give any assurance that future expenditures
will be suficient 1o permit the withdrawal of all natural resource proceeds. As of December 11, 1986,
Railroad had identified approsimately 8700 million of such additions amd betterments that were
available for certification to the mortgage trustees, calculated on the basis of propeity additions
through December 31, 1986 using current 10°C accounting procedures for ratable depreciation
Railrosd will continue to wdentify and certify ndditions and betterments as they become avarllable
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On April 11, 1983, Railroad snnounced that it entered into agreements (* ments”) with the
trustees of these mortgages, pursuant 1o which (1) Railrosd would commence a t offer ("Offer”)
for any snd all outstanding Prior Lien Bonds and General Lien Bonds, (2) Rallroad would deposit
United Hates Covernment debt obligstions (“Government Bond Portlolio”) and cash In irrevocable
trusts with the trustees, In amounts suflicient to pay the principal st scheduled maturity of and Interest
when dee on all Prine Lien Bonds and Ceneral Lien Bonds that remained outstanding after the
expirstion of the Offer (“Deposit Plan”), and (1) the trustees would erecute necessary documentation
to sccomplish the release of Resource Properties from the liens of the morigages. In accordance with
the Agreements, Railrosd commenced the Offer on April 13, 1983, and later purchased the Covern.
ment Bond Portfolio.

Subsequent 1o the commencement of the Offer, sctions were hrought In New York and Delaware
state courts and in the United States District Court for the Southern District of New York (“District
Court”) against Railroad and the trustees seeking 1o enjoin the consummation of the Agreements
between Railrosd and each of the trustees. The state court actions are inactive.

On June 21, 1983, the District Court issued an opinion and arder granting the plaintiffy’ motion for
s preliminary injunction. Specifically, the District Court enjoined Railroad and the trustees from: (s)
implementing the Agreements; (b) releasing any or all of Resource Properties. and (¢) proceeding
with the Offer. Following this arder, Railrosd announced on June 24, 19AS, that it was cancelling the
Offer. In connection with the cancellation, Railroad sold the Covernment Bond Portlolio. On July 24,
198S, the District Court modifled the preliminary injunction to make clear that the preliminary
injunction allowed releases of any or all of Resource Properties in compliance with the mortgages as
interpreted In prior practice In customary release transactions.

On February 28, 1988, Railroad Rled a motion for summary judgment asking the District Court to
dismiss the action hecause (1) the proposed transactions were lawlul, (1) plaintifis were not entitled to
Injunctive reliel, and (111) the issues raised in the plaintiffs’ complaint were moot beeause Railroad had
no present intention of engaging in the Depasit Plan. Plaintiffs cross moved for sumniary judgment to
make the preliminary injunction permanent.

On September 3, 1984, the District Court denied both sides’ motions lor summary judgment. The
District Court found that the case was not moot, hbut it declined to issue u permanent injunction
becasuse Railroad had abandoned the proposed transactions. The District Court also said that It “was
not fully certain as to the plaintiffs’ right to this reliel when it issued the preliminary injunction:
nothing adduced in relstion 10 this motion diminished our uncertainty.” The District Court refused,
however, to grant Railroad’'s motion for summary judgment dismissing the action. On October 6, 1988,
Railroad sppesied the District Court's decision to the United States Court of Appeals for the 2nd
Circuit. The preliminary injunction, which enjoins any releases other than (nuse in compliance with
the mortgages as interpreted in prior practice, remains in effect. Railrosd intends to continue to
develop Resource Properties at a pace and in & manner consistent with restrictions imposed by the
mortigages.

A substantial portion of the Company’s pipeline systems are constructed and maintained pursuant
to rights-of-way, easements, permits, licenses or consents on and across properties owned by others.
The compressor stations and related facilit.es and gasoline extraction plants are located in whole or in
part upon land owned by the Company or upon sites held under leases or under permits issued or
approved by public authorities

COMPETITION

The Company faces ettensive competition in it railrosd operations from deregulated motor
cammery, excess capacity in the barge industry and other Class | and short line railroads stimulated by
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the Staggers Rail Act of 1980, The oil and gas. forest products and mator carrier operations also
erperience Intense competition. EPNG encounters competition in the sale of natural gas from other
natursl gas suppliers and alternative enenty sources. The competition is substantially sffected by the
availability and costs of the competing wipply sources. EPNC also encounters competition lrom other
natural gas ripeline companies in the transportation of natural gas. As & major source of natural gas
supply in its California market, EPNG is alsr subject 1o competitive pressure from Canadian suppliers.

On December 21, 198, Santa Fe Industries, Ine and Southern Pacific Ca.. two railroed holding
companies, merged. An application to merge the Atchison, Topehs & Santa Fe Raillway Company
("Santa Fe') and Southern Pacific Transportation Company (“Southern Pacific”) was denied hy the
ICC. on October 10, 1988 Santa Fe and Southern Pacific Aled a petition to reopen the decision on
December 9. 1988, asserting the merger should be reconsidered in light of agreements resched with
certain previously apposing railrosds. Ratlroad s evaluating the potential impact of this new merger
plan. On November 14, 1988, the Union Pacifc Corporation. Union Pacific and Missourt Pecific
Rallrosd Company ("MP") Rled an application to control the Missouri-Kansas-Texas Railrosd Com-
pany. Raillrond is currently ssesung the competitive impact of this merger. The Union Pecific
Corporation has aiso Rled an application to acquire Overnight Transportation, a trucking company.
These merger applications are subject to 1CC appros al

FMPLOYFES

The Company had approvimately 44200 and 47500 employees for 1986 and 1983, respectively
The Company's employment has heen steadhly decrrasing due 1o implementation of Job reduction
eforts, eMciency improsements and regulatory changes Approvmate dishursements for payroll and
employee benefte were 32,1 nlhon and §2.2 ballion i 1986 and 1985, respectinely

Labor organizations represent approvimately 71 percent of the Company '« employees. Approxi-
mately N9 percent of Raillroad rail employees are cov ered by collective bargaiming agreements with
national railroad labor organizations. On October 31 196, Rulroad reached an agreement with the
United Transportation Union, which represents about 23 pereent of Ralroad unionized work force
The agreement cannot be changed before June 30, 1984 Tt pros wles for & 10.9 percent wage increase
aver its teem (or for cost-of lnving adjustments if increases in the Consumer Price Indes exceed the
programmed wage incresses). The agreement also pros ides for & vanety of holddowns and productis-
ity improvements which will partially offset the wage mcreases. An arbiteated agreement with the
Brotherhood of Locomotive Engineers, extending to June W), 1988 was iwsucd May 19, 1988, covenng
approzimately 10 percent of Ralroad umomzed employees. Agreements extending to June 0, 19KN,
were also reached with sin of Railroad non-operating unions. including the Brotherhomd of Railway
and Airline Clerks and the Brotherhood of Mamtenance of Way Employees. representing about S0
percent of Rmlroad unionized employees These agreements pros wle for approuimately 105 percent
wage increases over thew term (with a sigmificant portion of the inerease bheing pad in lamp sume),
productivity impros ements and holddowns on increases for certain clag ifications such as intermodal
workers. Tentative settlements have alswo been reached with three other non-operating unions, leaving
only two wiaons in active negotintion,

Item Three .= LEGAL PROCELDINGS

The Company. Railroad and several nther railroads are defendants in a private antitrust action
fled by Energy Transportation Systems, Ine. ("ETSET) the Federal District Court for the Eastern
District of Tevas at Beaumont (“Court”). The st secks unspecified damages in excess of $940 million
from the defendants and mjunctine rehel. The complant alleges that the ralroad defendants violated
antitrust laws by conspiring to restran trade. monopolizing and attempting to monopolize the
transportation of Powder River Basin coal to destimations in Kansas, Tewas, Louisiana, Arkansas and
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Oklshoms. Alter the suit was Aled, Arkansas Power & Light Company (“AP&L™] flled & motion to
intervene as plaintif, and ETSI Aled a motion to amend its complaint to include Santa Fe as defendant.
The Court granted both motions. The Company believes it has been in full compliance with the
antitrust laws and will vigorously defend this lawsuit. Trial of this case is tentatively scheduled to begin
in September 1947,

The Company. Railrosd and several other railrosds have been named as defendants in o lawsuit
flled by Houston Lighting and Power Company and Utility Fuels. Inc. in the Federal District Court for
the Southern District of Teras. The complaint alleges that the railroad defendants conspired to restrain
trade. monopolized and attempted to monopolize the transportation of Powder River Basin coal to
destinations in Kansas, Texas. Louisiana. Arkansas and Oklahoma by eliminating the ETSI coal slurry
pipeline. or substantially reducing its effectiveness as a competitor, in violation of antitrust laws. The
complaint also alleges that defendants violated the Racketeer Influenced and Corrupt Organizations
Act. and tortiously interfered with a prospective contractual relationship between plaintiffs and ETSI,
The suit seeks money damages, punitive damages and injunctive reliel. These matters are pending
before the court at the present time. The Company believes it has been in full compliance with all
spplicable laws, anid will vigorously defend this lawsuit,

On November 20, 1988, the ICC served a decision requiring Rallroad to make approzimately $17.9
miliion plus interest in reparation payments to Omaha Public Power District (“OPPD”) in connection
with coal rates charged by Rallrosd for movements of coal from Wyoming to the OPPD power plant
nesr Arhor, Nebraska, hetween July 1942 and Jan. vy 1088 Railroad has appealed the ICC's decision
to the United States Court of Appeals for the Jed Cirenit on the basus that the 1CC lacks jurisdiction
over the rates which were found to be unreasonably high and that the reparations decision Is not
legally sound. In addition. on December 19, 1986, Railroad Rled a petition with the ICC requesting that
the decision be reconsidered or the record reopened to permit additional cost evidence to be

submitted.

Railrosd is currently involved in sdministrative 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 RedReld and Newark, Arkansas. AF&L has alleged that the rates charged by Railrosd
and MP for the transportation of approuimately 254 million tons of coal betweun 1979 and 1984 were
unreasonably high and seeks substantial reparations from the railroads together with interest. The 1CC
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. On September 18, 1986, Railroad Rled a Petition for Leave to File
Supplemental Stand-alone Cost Evidence (“Petition”) with the 1CC in this proceeding. If the 1CC
grants the Petition, Railroad will submit evidence further demonstrating the reasonableness of tie
rates al 1ssue,

Curing 1986, Railroad had two additional coal rate proceedings in litigation before the ICC. The
first involved s complaint of City Public Service Board of San Antomo, Texas (“"San Antomio’)
challenging the reasonsbleness of rates charged for the transportatior of coal by Railroad and
Southern Pacific between December 1978 and August 1985, The second concerned the reasonableness
of Railrosd's and CENW's joint coal rates 1o the lowa Public Service Company (“IPS”) generating
plant near Sergeant Bluff, lows between 1979 and 1988, In December 1948, Railrosd reached
settlement agreements with both utilities which will result in the dismissal of these ICC rate complaint
proceedings and related litigation in early 1987

Rarlrond does not expect that any additional coal rate cases challenging rutes in effect prior to the
Staggers Rail Act of 1980 will be brought.

14




Burtimgron MNor hern | me

Various sctions have been commenced againit the Company, The Kl Paso Company (i1 Paso’™)
ond, in certain Instances, £l Paso's directors, the Company's directors and investment” banker. by
slleged stockholders of F Paso on their behalfl and on behalfl of El Paso stockholders who tendered
tharet in the Company's December 19082 tender offer for the common stock of E Paso ainl on behalf of
El Paso derivatively, arising out of the Company's termination of that offer. Following the snnounce-
ment of the merger between the Company and Fl Paso, one of the complaints in these sctions was
amended 1o add claims with respect to the merger and the proty statement used in connection with
the merger. These actions variously allege that the defendants violated the federsl securities laws and
principles of common law and breached their Aduciary duties to the plaintiffs. and seek, among other
relief, unspeciied amounts of damages. On January 20, 198, & court order was entered in one sction
centifying the action as a class sction on behalfl of all persons, other than the defendants and their
alllistes, who are beneficial holders of any of the first 251 million shares validly tendered in the
December 1082 tender offer prior 1o termination of that affer. Motions have been Rled to dismisw or
stay and to consolidate certain of the actions. Four of these sctions have been dismissed as to all
defendants. In a Bh action the court has dismis:ed the breach of contract claims asserted against the
Company: other claims involving alleged breaches of Rduciary duty by Bl Pasn remain pending. The
Company believes that all of these actions are without merit and intends to vigurously defend asgainst
them.

In late April 1083, Southland Royalty Company (“Southland”) was notified by HT Cathering
Company ("HT), the purchaser of certain of the gas produced from Southland's Wadde!l Ranc).
properties in Crane County, Tesas, that HT would immediately cease purchasing such gas. The 1 eason
cited by HT for such action was its purported concern whether such gas had been dedicsted to the
Interstate market by the previous lease holder, Gulf Ol Corpoaration. prior to reversion to Southland
and others of the Waddell Ranch properties in 1975. Southland has sold such gas to HT under an
Intrastate contract since reversion. Southland, joined by other producing interest owners, proested
HT s action and fled » lawsuit in Crane County, Teras, seeking to enforce their gas contracts with HT.
That case was subsequently removed to the United States District Court for the Western Distret of
Tesas. The federal judge subsequently referred the matter to the FERC for & determination of the
dedication issue. The FERC has issued an order referring the matter 1o an administrative law Judge for
hearing: such hearing is presently scheduled to commence in May 1987. The Company will vigorously
assert its position in this matter and pursue all availuble remedies to enforce the contract with | IT.

ltem Four

SUBMISSION OF MATTERS TO A VOTF. OF SECURITY HOLDERS
During the fourth quarter of 1988, no matters were submitted to a vote of secunty holders

A resolution seeking a report on safety conuderations in Ralroad transportation of nuclesr
materials was submitted for inclusion in the Company's Proxy Statement for the 19%* Annual Meeting
and was subsequently withdrawn. The Company has prepared a repont addressing the subject. To
secure » copy of the report, write to Leslie S. Gibbs, Corporate Secretary. Burlington Northern Inc..
999 Third Avenue, Seattle, Washington 98104.4097.
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EXECUTIVE OFFICERS OF THE RECISTRANT

Richard M Browler. M
Chairman of the Board,
President and Culefl Caecutive
Oficer and Director
Since Jenuary, 1982 10 Present

Mr. Beosler is a Director of General Mills Inc . Beher International, and Rockwell International
Corporstion.

Walter A. Drevel, 4
Viee Chairman of the Suerd and Director
Since December, 1983 (o Present

Senior Vice President, Strategic Planning. May, 1981 1n Ap-il, 1982, Oirector, July, 1942 1o present,
Burlington Northern Inc.. President and Chiel Operating Ofcer, April. 1982 (n February, 1983,
Chairman of the 3oard. Presiden: and Chiel Fiecutive Oficer. Febriary, 193 1o December, 1988,
Butlington Northern Rallroad Company. Mr. Dretel is a Directar of the M Bank, Fart Worth,

Cerald Crinstein, 34
Director
Since October, 1988 to Present

Electzd, Viee Chaisman of the Board. January 22, 1987, Burlington Northern liic, eflective Apeil 1,
19A7. Law pattner, December 1974 to April. 18R], Presto~ Thorgrimson, Ellis & Holman. Chairman of
the Board, April. 198 10 January. 1984, President and Chiel Operacing Ocer, January, 1084 to
January, 1948, Chiefl Faecutive Ofcer, January, 1983 'o Februsry, 1988, Chairman and Chief Frecutive
Oficer, February, 1948 1o present, Western Air Lines. Inc. Mr. Grinstein 1s a Director of General
Telephone Company of Californis and Delta Airlines, Ire

Themas I. Ol gury, 52
Viee Chairnian of the Board and Director
Since August, 1982 1o Present

Pre<ilent, May. 1974 1o August, 1982, Missowi Paciie Corporation. Mr. O'Leary is 4 Director of
INTERCO. INC.. The Kroger Company and Rainier Bancorpnration

Travis H. Petty, 54
Viee Chairmar of the Bosrd and Director
Since December, 1983 to Present

Far over Bve years. Chairman of the Board and President, of The Fl Paso Company. Mr. Petty 15 »
Director of Tezas Commerce Bancshares. Inc.. and Terss Co nmerce Bank —Fl Paso.

Christopher T. Bavley, 48
Jenior Vice Presi-lent, Corporate Affairs
Since December, 1988 to Present

Partner. July, 1980 to January, 1983, Perkins Coie. Senior Vice President. Law, January. 983 to
December, 1933, Senior Vice President, Law and Corporate Affairs, December, 1983 1) December,
1988, Burlington Northern Inc.. President and Chief Etecutive Oficer. Clacier Park Company.
December, 1983 to date.
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Allaa R Beyes, O
Senior Vice President, Human Resourres
Since October, 1984 to Present o

Vice President, Public Affa.rs, November, 1981 to O=ivber, 1934, Burlington Northern Ine.

Luins Dell'Owme, Jr., 47
Senior Vice President. Finance and Planning
Since April, 1984 to Present

Director of Corporate Planning and Econamics, October. 1479 to November, 1981, Vice President,
November, 1982 1o August. 1983, Senior Vice President. August, 1983 to April, 1984, The 1O Prso

Company.

Jomes W. Becker, &4
Vice President and Ceneral Counsel
Since December, 1988 to Present

Assistant Cenersl Counsel, May, 1981 1o August, 1983, Assistant Viee President, Law, September,
1983 to December, 1984, Vice President, Law, January, 1983 to December, 1988, Burlington Northern
Ine.

Ceorpe L. Hewlson, 42
Yice President and Treasurer
Since June, 1983 (o Present

Assistant Controller, June, 1979 to October 1082, Controller, October. 1982 to July, 1983,
Southwest Forest Industries, Inc.. Vice President, Finance. July. 1983 to December, 1984, Viee
President. Fnance snd Manning. December, 1984 to June, 1983, Plum Creek Timber Company, Inc.

Laeslle S. Cibbe, 38
Corporate Secretary
Since April, 1988 to Present

Esecutive Secretary to President and Chiel Esecutive Officer, May, 1981 to May. 1983, Ezecutive
Assistant to President and Chiel Esecutive Officer, May, 1983 to April, 1988, Plum Creek Timber
Company, Inc.. Assistant Corporate Secretary, May. 1985 1o April, 1988, Burlington Northern Inc.

EXECUTIVE OFFICERS OF PRINCIPAL SUBSIDIARIES

Dariwe W, Casking, Jr., 47
President and Chiefl Esecutive Offic. v
Burlington Northern Ralirosd Company
Since December, 1985 to Present

Senior Vice President prior to August, 1982, Natomas North Americin Corporstion; Senior Vice
President, Marketing and Sales, August, 1982 to July. 1985, President and Chiel Operating Oficer, July,
198S to December. 1985, Burlington Northern Railroad Company.

Richard S. Morris, 34
President and Chiefl Executive Officer
El Paso Natursl Gas Company
Since December, 1983 to Present

Esecutive Vice President, April, 1981 to August. 1983, The ElI Paso Company: President, August,
1983 to December, 1983, El Paso Natural Gas Company.

17

| ¢




Bt on N choin lar

Billy B. Rom, ¥
President and Chiel Fascutive Ofcer
Meridian Ol Ine.
Since March, 1988 10 Present

Vies Prusident and Controller prior 1o November, 1982, Senior Vice Presidint ond Controller,
November, 1988 10 April, 1883, The El Paso Company Senior Viee President and Treasursr, Apeil, 198
to Jannary, 1983, El Paso Natursl Cas Company. President and Chiel Faecutive Off..er, Jonuary, 1983
tv pr ent, Ei Paso Hydiuearhons Ce <nany

Devid D. Lo'and, 81
President and Chiel Executive Oficer
Plum Crevk Timber Company, lac.
Since Apail, 1983 1o Present

Esecutive Vice President. Building Products Croup prior to Apnl. 198, Southwest Forest
Indwstries. Inc.

Michae! L. Lawrence, 48
Presilent and Chief Executive OMcer
Burlington Northeri. Motor Carriers Inc.
Since May, 1984 10 Present

President, Independent Contractor Grovp, November. 1981 to May, 1984, Schucider National Ine.

Christogher T. Yayl~
President and Chiefl Ezecutive Officer
Clacier Pai» Company

Litled as Executive Oficer of Registrant.

Cordon W. Thompson, 43
President and Cliefl Executive Offcer
Meridian Minerals Cumpany
Since December, 1983 to Present

Vice President. Operations, Septeinber, 1981 to Augnst. 1942, Senior Vice President, New Projects,
August, 1982 to October, 1983, Anaconda Mirirals Company, Semor Vice Presid-nt, Operstions.
October, 1983 12 December, 1983, Meridian Mincrals Compony.

Clay T. Whitehead, 48
President and Chiefl Executive Ofcer
National Exchange, Inc.
Sine April, 1983 to Present

President. January, 1979 to March, 1983, Hughes Communications, Inc.. a subsidiary of Hughes
Aireralt Company.
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PART 1l
ltem Five

MARKET FOR REGISTRANT'S COMMON EQUITY AND RELATED STOCKHOLDFR
MATTERS

The Company’s common stock is traded on the 've v York, Midwest and Pacillc Stock Eschanges.

At December 31, 1988, the number of common st chhelders wae 40 11K,

Inforination on quarterly dividends and common stock prices s sthown on page 43 and incorpo-

rated herein by reference.

ltem Sia

SELECTED FINANCIAL DATA

_._Year Vuded ecomber 11,

— — — —— ————————————————

1B (D 1m4(1) 13 (1) (3 1%t
(A0 (Revtied)  (Reviated)  (Restsied)  (Rows'ed)
(1a Millleas, Facopt por Yhare Amauais)

For the Year:

Revenues $ 4941 8 NASI $9.15% § 450N 84192
Special Charge (4) 987 - - -
Operating lncome (Low) (129) 1.246 1374 72 a
Income (Loss) from Continuing

Operations . (824) o8 v 00 279
Discontinued Operations .- - - 108
Cumulative Fffect of Accounting

Change($) (198) e o - -
Net Income (los) (A8)) b g b 400 JAS
Csrnings (Lost) for Common Stock (~93) hN ]| 492 w9 376
Farrings (Loss) per Common Share

Continning Operations (770 7.19 6 A 522 Js)

Discontinued Operations - - - -- ' 42

Cumulative Efect of Accounting

Change(%) . (4°4) - - -

Farnings (Lost) per Common Share (1zov) .19 LY 522 S oS

Dividends Dnlu«rpn Common Share 130 1.4% 1.10 L11S 076
At Year-End.

Total Assets y $10.A%1 $12.256 $11.287 $10.R% $7.028
Long-term Debt : : 3094 2N 245 2.9 1.330
Freferred Stock — Redeemabile v HUN 4“4l 443 108
Redeemuble i'referred Stock of Subadiary 45 111 2% 206 ~
Common Stockliolders’ Equity _ A5 LCIp] 4100 179 J.423

(1
(2)
()]

(4)

()

Previously reported amounts have been restated for successful efforts method of accounting for

oil and gas properties. See Note 2 of Motes to Consolidated Financial Statements.

Amounts for 1985 incluc - Southland on the eq ity method of sccounting. See Note 9 of Notes to

Conslidated Financisl Statements,

Amounts for 1983 include The FI Pasa Compamy s (“Fl Pasa”) results of operations on the equity

method of accounting. The Deco mber 31, 1987 consobdated balance sheet includes El Paso assets

wequired and obligations assumed.

The non.cath. pretar Special Charge includes a weitedown of the Company’'s oil and gas
roperties and a writeofl of wurplus rilroud assete. See Note ) of Notes to Consolidated Financial

Matements.

The retroactive application of the 1.ow method of tlfrﬂ'rinlmn 1 recognized effective as of

{muurv 1. 1986 The change ir method had the fect of decreasing Net Income on & pro formas
~anis fo - he years 1988 through 1982 Ly $40 million, $0.54 per share, 344 million. $0.59 per share:

$30 m'ho . 30 40 per share. and $12 million $0.16 per share, respectively. See Note 2 of Notes to

Consolidated Financial Statements.
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Operating Lo for 1880 was 8129 million which inclides » pre-tas Specinl Charge of $057 million
compared to pro forma Operating Income (wcljusted for the impact of the change in Nailremd
depreciation method of $77 million aned 93 million 1o 1908 and 184 respectively) of $1100 hillion
and 81,200 Lillion in 19RS and 1984, respectively

Railroad 1evennes decrensed T pereent from 1983, which decreased 9 percent from 19864, The
changes in resenues were alfected by volume changes, freght e poce adjustiments 1o meet
competition und coal rate litigation resernes totalhing $101 milion Radroad solume as measured in
revenue ton miles, increased 2 pereent from 183 which decrensed & pereent from 1984 Gewn trafRe
volume and resennes inereased 9 pereent and | pereent. respectively. from 1985, which decreased 2%
percent and 21 pereent, respectively. from 1984 Coul aned taeonite, Wadeoad's major commadity group.
hadd o decrease in volume and revenues of 7 pereent andd 13 pereent, respectively, Trom TO8, which
decreased 9 percent and 12 pereent. respectively, from 1984, Natural Gas Operations resenues were
$2.1 hillion, 83.7 billion and 840 billion i 1986, 1088 andd 1984, respectively. Natural Gas Operations
revenues decreased due to lower wale volumes and lower average cale prces This devrease vas
partially offset by an increase i transportation res enues O el Gas revenues were 3700 million, 3986
million and 81,064 million in 1986, 19K andd 1984, respectively. The dechne results from lower sle
prices. partially offset by imeremed production solumes due in part o the acqusition of Southland.

Ratlrond costs and expenses inerersed | pereent from 1988, w e decreased 7 percent from 1984
The changes in costs and epenses were alfected by tenffe volumes depreciation diesed el and Libor
costs. Depreciation, diesel fuel und Inbor costs were $212 wlhion. 8261 snllion and $1X Inllion,
respectively, in 1986 compared 1o $2W avillione, $400 sllion and 318 billic o respectinely o TOR5, and
$229% million, $46% million and $1.9 Inlhon respeetively i 1984 The 1986 Ralroad operating ratio was
97.9 pereent, compared to BT pereent in 1an% and TR T percent i 1984 The Special Charge anel
change in Railroad depreciation method of acconnting resulted moan merease of 115 to the 19%6
operating ratio, Natural Gas Operations costs and expenves were $19 allion i 19%6 compared with
8.4 billion in 1983 and $3.7 billion in 1994 The decrease i costs and eapenses resalted from reduced

purchased gas volumes and costs, and lower operation and mamtenance eypenses including procduction
related costs. Ol and Gas costs and expenes totaled $722 wallion i 1986, compared with $889 nulhon
aned $912 million in 1985 and 1984, respectively.

Interest Fapense mereased to $389 million. compared 1o $312 illion 1985 and $310 mllion i
1981, The increase v substantially due 1o deln menrred in connection with the acguisiion of
Southland and the redemption of preferred stock.

Other Income (Expense) —Net wa, $67 million, $106 milhion and $(1K) mallion 1 TOK6G, 1985 and
1984, respectively. The decrease in 19%6 primanhy due 1o a reserve Tor asale of properties. lower
aterest and dividend imcome, and interest charges on the San Antomo aud OPPD rate cases, partially
offset by higher equity imeame amnd the w'e of one half of Railroad's iterest i the 107 mile hine
cxtension in Wyoming, between Coal Creek Junction and Caballo Junction Both 1986 and 1K
include collection of previously resersed notes. The mercase in 195 i pramandy due to ligher interest
incotve, purtial collection of @ note (pres woushy resersed). and gam on sale of Burlington Northern
Atrmotive Ine. Additionally, cortain 1984 nonrecurnng items, weluding reserses for lingation and the
Timber Indhustey Nelief Bill and reversal of interest on estimated tax labilines, affected the erease 'n
1955, Tnterest and disidend imeome was $37 million, $40 million and $T8 mullion in 1986, 1985 and 1984,
respectinely

As a result of the Tas Reform Act of 1986 the provision for meome taves for the fourth quarter
1986 was adjusted 1o reflect the loss of approvmately $32 mdlion i investment tan credits whieh had

been reflected i the tav provison for the first three quarters of 198 (See Note 5 of Notes to

)




.’ML

Burbagies Nort hers |ne

Consolidated Financial Statements.) The Tas Reform Act of 1948 will not have a significant eflect on
the Company's future Anancial condition or results of operations,

Preferred dividend requirements decressed to 831 million, compared 10 368 mitlion and 877
million in 19A3 and 1984, respectively. The reduction is due 1o preferred stock redemptions and the
decline in the Adjustable Rate Series preferred stock dividend requirement.

OTHER MATTERS

See “Legal Proceedings”, pages 13 14 and 18, aned “Natural Cas Operations”, pages 7. 4. 9 and 10
for information concerning litigation and other matte rs.

FFFECT OF INFLATION

The Company generally has eaperienced increased coste i recent vears due to the effect of
inflation on the cost of labor, material arnd supplies. and plant wnd equipment. A portion of the
inereated labor and material and supplies coste direetly affects income through increased maintenance
and operating costs. The cumulative impact of inflation over a number of years has resulted in higher
depreciation and depletion expenses and inereased costs for enerent rephicement of productive
facilities. However operuting eMReiencies have partially offset this impact, s have priee incresses,
slthough the latter have generally not been adequate 1o cover mereased costs due te inflation.
Competition and other market factors limit the Company’s ability to price services or products based
upon inflation’s eflect on costy,

22




B taghos Mow arn Las

lowme Kight
FINANCIAL STATEMENTS AND SUPPLEMENTARY DATA

CONSOLIDATED SECMFENT INFORMATION
Your Ended Deromber 31,

1083 (1) 1084 (1)
L QL —— Bt
(he Thowads |
Revenues:
Rallroed ... ... ... ... .......... .. o < il IR R ML $1.A00, 5680 $4.008 484 4,490 221
Natural Cas Operations(2)(3) ...... ... ..... LA 214024 J.678.491 1,998,991
Olland Cas(3) .................. P e 740 568 RS 921 1,084,084
Porest Products ........... ........... i RS, 7RO 154 428 173.085
Other and Fliminations(4) .. Tt - (34,738) _ (388.377) (688.014)
Total ... .. .. : 3 . . §A 850 97

5’“'0!3 8%, »w l“llﬂ
Costs and Expenses:

Rallroad . ..... .. . . $1.294.27¢ 3276218 $3.510.504
Natural Cas Operations(3) . 1A%, 142 1,360 .92 3,743,074
Oil end Cas(3) ... .. . 21m LR ) P11 ASO
Forest Producis ... .. 292.4% 212,401 21,478
Other and Eliminstions(4) . 9374 (31,123) (615,078)
Total ..... .. gy “i' |.1|024 §7.404 905 87781 \87
Special Charge (3):
“Rallroed . ... ... .. $ 152498 - ¥ -
Olland Cas ... .. _ 804 - -
Total . .. .. § 987002 8 - i —
Operating Income (Lows)
Railroad . ... ... . . § 152,784 § A22.148 § 97
Natural Cas Operations(3) IS cas e g sl ¥ 1) 295%.101 316,184 233917
OllardCas(d) ..... ...... ... .. .. .. B (ShS.A%1) 94,919 152,198
Forev: Products ........... ... ... .. o Pe ¢ i .41 48,027 42410
Other - d F'iminations ... . .. PR . o (44010) (35.2%4) _ (53.7W)
T | e R, R SR W - T ‘ ] ‘luﬂﬂ) u.uclou ll|374.470

(1) Previously reporied amounts have been restated for successful efforts method of sccounting for
oll and gas properties. See Note 2 of Notes to Consolidated Financial Statements.

(2) Approzimately 88 percent. 7 percent and 75 nt of Natural Cas rations revenues for the
years 1988, 1983 and 1984, respectively, were fri.m sales to Southern California Cas Company and
Pacific Cas and Electric Company.

(3) Amounts for El Paso Hydrocarbons Company have been reclussifed from Natural Cas Operations
to Oll and Cas.

(4} Intersegment sales from Oil and Cas to Natursl Cas Operations were $125 million, 8218 million
and 3219 million for the years 1988, 1945 and 1984, respectively. Intersegment sales from Natursl
Cas Operatiors to Oil and Cas were $107 million, $242 million. and $258 million for the years 1988,
1983, and 1984. respectively.

(S5) The non-cash, pretax Special Charge includes a writedown of the Company's oil and gas
properties and a writeoff of surplus railroad assets. See Note 3 of Notes to Consolidsted Financial
Statements.
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CUNSOLIDATED SECMENT INFORMATION

Yoar Kaded Deromber 31, _
S 108 (1) 1)
(e Thpaaasabs | .
Identiflable Assets at End of Year:
Rallroad(8) .............. ... : NI i [ T § 7,043,364 § 0,680,154
Natural Cas Operstions(1) ... S S LI 1,722,984 1 .AAS, KNO 2,108 922
Ouend Cas(d) ....... ...... - ; 2.271.082 2,13 .54 1.AA2.200
Forest Products ... ... 5 5 argy sk ¢ m v e G 170,%9 13%.%0 138,083
Corporate and Other Operations(4) __A71.600 __ 1,05 n84 490 657
17 et g T A . v oxh ey $10.4% .95 ll!.l'ﬂ.m'l‘ w
Depreciation, Depletion and Amortization
Rallroed(2) ......... .. ..... .. : R 2 8 M40 § 229n8
Natural Gas Operations(1) ... ..., .. v 67.202 9.622 9R.087
Ol and Cas(3) ...... . ... .. . 179.724 120,524 106,82
Forest Products .. . s ; . 16,542 17,164 15.0%
Corporate and Other Operations . 20 W7 11,108 inle
Total ........ .. TN , 8 508044 $ 475831 (] 430901
Capital Expenditures
Railroad . . . 'S : $ 151104 $ A0 § A10A%S
Natural Cas Operstions (1) . . 72.010 94977 57,008
Otl and Cas(d) .. .. : . 1168.0687 U s 22111
Forest Products . . . PR 12.2% 15,208 12,22%
Corporate and O her Operations L JOT P W 19,743
Total .... . ... A . $ I 47 $ 1,131,962 $ 932,03
TEEL T AT TR SR T ecs—"

(1) Previously reported amounts have been restated for successful «fforts method of accounting for
oil and gas properties. See Note 2 of Notes to Consolidsted Financial Statements.

(2) The retroactive application of the new method of depreciation is recognized effective as of
January |, 1988, See Note 2 of Notes to Consolidated Financial Statements.

(3) Amounts for FI Paso Hydrocarbans Conpany have been reclassified from Natural Cas Operations
to O¥l and Cas.

(4) The 1983 amount includer approsimately 8730 million for the acquisition of Southland
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CONSOLIDATED STATEMENT OF INCOME
Yo Raded Docomber 31,

1} _(!.. R |
(1a Thowsands. Ficopt Por bhare ‘.-J_.:)_.L
Revenues .. ... ... X IR 4. 650 917 90.158.337
Costs and Expenses . .....................ooiviinn. 6,113,024 7.404.905 7.781 087
Special Charge (Note ) ........................... 957,001 - -
Operating Income (Lom) ... ... ket vy &+ ol (128.703) 1,240,028 1374470
Inerost Eaponse ........................ L wamr 2248 200572
Other Income (Eapense) — Net . .............. ... . 04,908 108,419 {17,7%0)
Income (Lows) Before Income Tazes ................ (454,.544) 1,040,198 1047178
Provision for Income Tazes (Note S) ................ 70 100 443,708 477 974
Income (Lows) Before Cumulative Eect of Change in
Rallroad Depreciation Method of Accounting. ...  (324.844) 508, 488 580,204
Cumulative Effect of Change In Railrosd Deprecistion
Method of Accounting (Net of Deferred Income Tar
of 8314,130) (Note ) ... .. ..., ~ (339.841) — -
NG TRROME {hB80) . i il Foontads s sim s mia e bl ol (R8O 4AS) 506 480 580 04
Dividend Requirements on Preferred Stock ... .. ... 313,028 43,637 76,996
Earnings (Loss) for Common Stock .. ..... ......... § ’m:ﬂJ) § 530,851 !_m

Earnings (Loss) per Common Share:
Earnings (Loss) Before Cumulative Efect of Change
in Railroad Depreciation Method of Accounting .. 8 (7.53) 8 719 (] 6.8
Cumulative Efect of Change in Ruilrosd Deprecia-
tion Method of Accounting (Note 2) .......... .. __(48¢0) -

Earnings (Lose) per Common Share . ......... .. ... § ‘l!.ﬂ'l) § 7.19 ] LLS)
Pro Forma Net Income and Earnings per Common
Share. Assuming Retroactive Effect of Change in
Railroed Depreciation Method of Accounting:
Netlncome ............ . ... ....... .......... § 3%8.701 § Si5.100
Earnings per Common Share . . . . .. e e s 4 6.8% i 604
e ——— e

See accompanying Accounting Policies and Notes to Consolidated Financial Statements.
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CONSOLIDATED STATEMENT OF RETAINED EARNINCS

Year Kaded Desomber 31,
| 1984
- Rostated) ARestated)
(ln Thouseds)™
Balance, Beginning of Year, as previously reported . . .. N1
Retroactive Restatement (Note 2):
Change to Succensful Efforts Accounting for Oll and

CasProperties ............ooovvviniiiinniinnnn. (32.68)
Balance, Beginning of Year, as restated . ............. $.714.484 83,317,928 1,904,803
NetIncome (Loss) ....... ..oovviviiiininiininnnns (880,488) 508 488 580,204
Cash Dividends Declared:

Preferred Stock —Redeemable (Note 8):

LB PR VEIIE. cuic. i oo cnnivrriinins e wisivsersed (683) (1,302) (1,107)

WSeries, noparvalue ........................ (689) (4.820) (4,500)

$L18S Series. noparvalue. ..................... (639) (3,408) (2.89)

Adjustable Rate Series, no par value . ............ (20.847) (42.140) (38.088)

Redeemable Preferred Stock of Suosidiary
R T e i e axsa T N RIS e, & @b £ are Pe, (4.249) (25.320) (20.141)
Common Stock — Per Share:

1906, $1.00; 1985, §1.45; 1984, 81110 .............. (98.944) (108,552) (h0.958)
Acquisition of preferred stock (Notes8and 7) ....... (4.984) (16,538) 883
o TR el LA T NG LT L Sl R (298) 149 (230)
Balance, Endof Year ..............covviiiiiiiinns o&m,m l-‘ll‘lldlm 53!7.9!3

See sccompanying Accounting Policies and Notes to Consolidated Financial Statements.
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CONSOLIDAYTD BALANCE SHEET

Desember 31,
L]
ey [ —
ASSETS o Restuted)
Current Assets: (16 Fhoussnd )
Cash and Short-term Investments ........................ . . ... . ¢ 78381 ' MM
Accounts Receivable . .............................. .. .. 937878 1,118,021
Recoverable Excess Cas Costs ............. ... .. 0 P« o SR 154,388 54,483
Material, Supplies and Inventortes . ............... ... . W 260 54% 386,458
Other Curvent Assets ......................... e 43,242 42,724
1478465 (605,801
Properties (Notes 2, A and 4):
o T Ly S S P S 71.977.408 8582279
Natural Cas Operstions ... ............ % o CoPEt Y o e A 1,410,650 | 556 829
Olland Cas . ........... Ly - TP T = ot ot i ot e G 2.588.1% 1150.128
e TR B R D R . il _m& M
12.312.947 12,619,323
Accumulated Depreciation, Depletion and Amortization . . ... .. ... .. 81237 2991 925
Properties — Net ................ AN TR er SRRy o o 4.5 51 2 it P 8,700,571 9,68C 204
Other Assets (Note D)7 -Peroie o a0 ks e (T DL, = v Ll R 471,920 1,023 842
Total Assets................................ . ; llOIUOIR” $! 041
LIABILITIES
Current Liabilities:
Accounts and Wages Payable .......................... ... ... . $LIITAIG 8 1L1T1841
BRI £ s s v ol o vms w65 S e o £ o oadne e hnn pl 118,437 B4 942
Tazes Payable ... ... .. . . oo 125,167 144,937
Other Current Liabilitles .. ... ... . 00 it 101,548 100 460
Current Portion of Deferred Income Taxes.......... ... . .. 50.047 1.2%0
Current Portion of Long-term Debt ................... . Wy 300,349 146 458
1,822,399 1 828,685
Long-term Debt (Note 4) ................................... ... .. 1.:%3812 3117981
Other Lisbilities and Deferred Credits ... .......... ... ... . WM™ 340,648
Deferred Income Taxes (Note S) .......... ... ... ... .. .. . 1,441,047 2,037 890
PREFERRED STOCK — REDEEMABLE (Note 8)
$l0parvalue. ... 17.201 18,464
80 Sertes. noparvalue ................. .t - 40,800
$L.128 Series, no . R TR L L T - 31187
Adjustable Rate Series, no par value . .. T - 317474
17.201 «©7.925
Redeemable Preferred Stock of Subsidiary (Note 7) .. ... ... . ... .. 44,548 110,928
COMMON STOCKHOLDERS' EQUITY
Common Stock, without par vaiue (Authorized 300,000,000 shares;
issued 1988, 75,622,872 shares; 1088, 75.557.2668 shares) (Notes ¢
i ST T IR e b S e 881.214 875.783
Retained Earnings (Note d) ... ... [ [ [ 2,725,678 3,714,484
3,608,892 4.590.287
Cost of treasury stock (1988, 1.8 567 shares: 1983, 1.9/7.276 shares) 72,578 78,280
Common Stockholders’ Equity ... ... .. . . 5 BN S 351,314 4,512,007
Total Lisbilities, Preferredd Stock and Common Stockholders’
e S e G $10,650.958 $12.256.041

See accompanving Accounting Policies and Notes to Consolidated Financial Statements.
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CONSOLIDATED STATEMENT OF CHANCES IN FINANCIAL POSITION

Year Raded Devomber 31,
1988 1984
1088 (Revated) 7 (Restated)
(T hmsda |
Punds Provided by Operations:
Net Income ‘Lou) ...................................... $(M80483) § 506,438 § 300904
Items Not Affecting Cash:
mnemlon. Depletion and Amortization .. ... ... .. 506 148 475,831 430,901
erved Income Tases . ... ................ .. ; S1.408 04600 »4.74
Unsuccessful Exploration Costs ................... vl 51,900 118,850 74,408
T e R RN e e U RS o R ; 103,541 (M.A18) 13,904
mnn ‘(l)'i ................. hod ............. 947,002 - —
in Rallroad Depreciation Met
of ST e o TR T Y 'y 238,841 - -
Funds Provided by Operations ..................... 1.2357% 1548888 1513814
amwﬂ“.gl (U“u)f 140,498 47473 58 48!
' y Dispositions .. .......................... " p r
Working tal Changes:

Accounts ivable ........ ... i i M 180,140 44,371 7,000
Recoverable Eacess Cas Costs .. ............... ..... .. (103.022) HuLm 170,441
Masterial, Supplies and Inventories ... ........ ......... 65874 45611 (L.981
Other Current Assets . ... .............cciiurire  conn (518 2¢m.081 (13,108
Accounts and Wages Payable ... . ....................... (33,827 (248.076) 118,784
Acerued INterest .. ...t 20,408 24 800 (4,009)

p 1 g e TR PR RS o  GSR 19.770 (13,989) 17,429
Other Curvent Liabilitles .............. ............... 67,924 713 41,588

Additions to Properties ... ........................ e S01.487) (1.131,382 (832,630

e T R T e, L O im,m) il,on,m; (81,645

Funds Provided (Used) Befure Financing Activities . 622 457 (547.588) 900,997
Pinancing Activities:

s from Long-term Flnancing ...................... 475,000 854,173 218,738
Reductions in Long-term Debt and Preferred Stuck ... ... (1,342,180 350,301 723,237)
Dividends Pald .. ... .........0coiv i (152,148 162,049 130,288 )
Common and Preferred Stock lssued . ... .................. 5.431 7.1 7,000
Treasury Stock Transections — Net ....................... 568t 7812 _ /50.0%0)

Total Financing Activitles . ......................... (608.213) _ 357438 _(697,479)
Incrense (Decrease) in Cash and Short-terin Investments .. . .. 14244 (190,159) 203518
Cash and Short-term Investments:

Beginning of Year .. ..............oiiuiviriiiiriiiiinias 64,137 254,298 50,778
_lnd T, - e T e T 1 4 o't ¢ e.5x = 5 [ ] 7l|3ll ) M|l37 b ”‘g

(') The 1988 amount includes $122 million for coal rate litigation reserves, including Interest.

(2) The non-cash, -tax ol e includes a writedown of the Company's oil and
: ies and n’:ﬂlnlmrﬂ%m.d assets. See Note I of Notes to Con':m:lned lend.”ll
g atements.

(3) The retroactive application of the new method ~f depreciation is recognized effective as of
January 1, 1988. See Note 2 of Notes to Consolidated Financial Statements.
(4) The 1988 amount Includes approzimately $730 millien for the scquisitinn of Southland.

See sccompanying Accounting Policies and Nntes to Consolidated Financial Statements.
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ACCOUNTING POLICIFS

Principles of (snselidation

The consolidated Anancial vatements inclide the sccounts of Burlington Norghern Inc. (the
“Cormpany ) and its majority owned subsidiaries. ercept for & wholly owned commiercial real estate
development subsidiary, which is accounted fur by the rqputy method. Southland Royslty Company
(“Southland"') Is accounted for by the equity methad 1n 1983 All ugrnificant intercompany transac
tions are accounted for st market prices ad have been eliminated

Recevershle Ficou (Cas Caste

The differences between actual purchased gas coats and the sverages ol these costy included In
currently effective gas sales rates of El Paso Natural Cas Company ("FEPNCGT) are deferred and
amortized 1o Income In the period in which they are recovered through vircharges in gas sales rates
permitted by the Feders! Energy Regulatory Cammission ("FERC”). The surcharges sre adjustesd at
siz-month intervals by Rlings with the FERC.

Preperty

In 1988, the Conmipany sdopted s methad of depreciation for the majority of its railrosd
transportation properties that closely appro.unates a unit method versus the composite method of
depreciation previously used. All other railrosd transportation properties and railrosd equipment are
depreciated on o straight-line b wis over estimated uselul lives. A periodic review of rates and
sccumulated deprecistion is performed and appropriate sdjustments are recorded. Significant prema.
ture rallroad retirements are recorded as gains or losses at the time of their occurrence. Thew include
major casualty losses. abandonments, sules and identification of obsolete assets. Natural gas transmis
slon properties are depreciated on & composite straight:line basts over estimated useflul lives. The costs
of properties retired or sokd is eliminated from the asset andl related accumulated deprecistion.
depletion and amortization accounts. No gain or loss 18 recognized upon retirement of properties
depreciated under the composite method except in extraordinary circumstances Caing or losses from
disposal of ull other properties are recognized currently Eapenditures for mantenance. repairs and
minor renewals necessary to maintain propertics in aperating condition ate evpensed sy incurred
Major replacements and renewals are capitalized. All properties are stated at cost

Oil and Caa

In 19A8, the Company changed the method of accounting for its ol amnd gas properties fLom the
full cost method to the successful efforts method. Under this new method. all deselopment costs are
capitalized and amortized on & unit-of-production hasis aver the life of remaining, proved developed
reserves. Costs of drilling exploratory wells are initially capitalized. but charged to exporse if and
when a well is determined to be unsuccessful. In addition, the Company limite the 1ot imount of
unamortized capitalired costs to the present value of future net revenues. baseid on current prices and
costs, discounted at 4 percent.

Material, Supplies and Inventories

Materia! and supplies. which account for approumately 72 percent of matenal. supphies. and
inventones, are valued ot the lower of average cost ar market. Inventones held for sale, other than gas
in storage. are valued at the lower of “Rrst-in, first-out” cost or market. Casin storage inventories are
valued on the “last-in, Rrst-out” besis.
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Forest Producn

Property tazes and costs of maintaining forests are charged to npense as incurred. Reforestation
costs are cepitalized and included as & cost nf timber when harvested.

fnsame Toeni

\"hm " '\Mi.rn g T “q‘ bea- ﬂ'n" " tuludy 10 I,wl.‘ bive Howov le ald. um iy
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Mdo:‘ I:;om ;:nt ;nélcnufn c‘;‘rnn' tun vmullln. ‘lmu Ill'lllll r-‘#nh d I JHN.'"'I f’LI..ﬂﬂ
for taz and Anancial staten.ent purposes. Investment tas credit was repesied pursuant to the (988 Tax

Reform Act with the excention of transitional property. Investment tas eredits are uccounted for under
the “Sow-through™ method.

Earning per Common Share

EBarnings per common share are based on the weighted average number of common shares
outstanding during ssch year. The dilutive effect of stock options outstanding and convertible
sebordinated notes is not ugnilicant.
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NOTFS 10 CONSULIDATED FINANCIAL STATEMENTS

1. Segment Inflormation . 2

The Company conducts business in several industry wegments. Information for esch segment is
located on pages 23 and 24 of this report. Amounts fur 1 Paso Hydrocarbons Company have been
reclassific ' from Natural Cas Operations to Ofl and G

L. Changes In Accounting Methods

Ffiective June 20, 1988, the Company changed the method of acconnting for its ol smd Kas
properties from the full cost method to the wwecewful eforts method

Although the full cost methad continues to be o generally accepted accounting principle. the
Financial Accounting Standards Board has cxpressed a preference for the suceessful efforts method,
and management believes the suceessful cforte method is a more appropeiate mearare of the results of
the Company’s oil and gas operatini s under the present crcumstances  Aceordingly, Rnaneial
statemenis o prior years have been restated to comply with the new method as follows

Year vnded December )1,
T T T

(In 1 housands, fnt;’l
Per Share Ameunts)

Net income, as previously reported SHSN 205 $60% 106
Adjustment for change 1o successful efforts method of aecounting 161.807) _(W90)
Net income, as restated L0640 8369 204
Earnings per Common Share
As previously reported $ A 8 TIn
Adjustment for change to sueceaslul efforts method of aceonnting (V84) (052
Farnings per Common Share, as restated $ § _6m3

b addition, retained earnimgs as of December 11, 198 has e been reduced by $32 sullion to reflect
the method's efect on 1983 and prior years

Also in the second quarter of 1986, the Company adopted a method of depreciation for the
majority of its railrond tess Jortation properties that closely approcmates @ wnit method rather than
the composite methe 4 Ly deprecistion previously used. This method was adopted to more a-curatels
reflect physical us 0" assets in the current deregulated transportation environment. The nev methed
has been applied to prior years property acquisitions tesulting (i a $3% million after tax charge 1o the
fArst quarter 1986. The new method is also effective for the full vear 1986 which had the effect of
increasing net loss for 1988 by 841 million, 30 5% per share

3. Special Charge

The non-cash, pretax Special Charge of 3957 million mcludes a wotedown of the Company '« il
and gas properties and a writeolf of surplus railroad assets. The after tav impact of this Special Charge
increased 1986 Net [oss by $802 million, $10.83 per share.

At June 30, 1986 the Comp uny's unumortized ol 1od gas capitalized costs exceeded the present
value of future net revenues based on the newly adopte | successful efforts methed of accounting for
oil and gas properties. As a result, the Company recorded a 8605 milhon pretas charge to reflect the
substantial decline in ol and gas prices.
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Also In the second quarter of 1988, the Company conducted a review of its railroad physicsl
properties. The Special Charge Includes a $352 million provision for surplus, chsolete or otherwise
unproductive sssets including locomotives, rolling stock and shandoned track.

-
-

4. Laag-Term D-bt and Lease Obligations
Long-tern debt outstanding is as follows:

Decomber 31,
T | o
(la Thousands)
Burlington Northern Ine
Notes Payable, 148%, due 1908 ... ... ... ... ... .. ... ... ; § 100,000 $ 100,000
Debentures, | 14%, due 1998 10 2015 . . 0 o o nad : wo Bl 250,000 250,000
Notes Payable, PM%, due 1998 . .. . . 300,000 -
Debantures, %, due I1WT 1020186 . . .. ... .. S S 200,000 =
Revolving Credit and Term Loan 8A% ... ... . . : - 80,000
Commercial Pager .. ........ ......... e B T ivr B 429,680 005,288
Burlington Northern Rallrosd Company:
Ceneral Morigage Bonds, I%% 10 JW%, (lue 1990 to 2010 110,000 110,000
®rior Lien Mortgage Bonds, 4%, due 1997 .. .. . . . o 60,921 9,911
(General Lien Mortgage Bonds, 1%, due 2047 . . . ey § 47117 .77
First and Refunding Mortigage Bonds, 3%, due 1990 .. . 14,437 14.737
Consoliduted Mortgage Bonds, 84% 1o 124%, due 1998 10 2008 . S22 200,208
First Mortgage Bonds, Jeries A, 4%, due 1997 . iy 17.489 L%
Income Debentures, Series A, 3%, due 2008 ape Lt 24,079 24,44
Mortgage Notes, 4%, due serially tn 1992 oy , 3,900 4,050
Equipment and Other OL'igations. 8% (0 144%. due serially to 2018 KB 944 350,53
El Paso Natural Gas Company
Dehentures. 6.73% to 16.7%. due 1987 1o 2011 ‘ v e, 552,654 610572
Senior Notes Paysble 10 Insursnce Companies, 174%, due 1947 . .. 79.000 150,000
Notes Payable, 15%%, due 1992 . ; : Loy s e 100,000 100,000
Other:
Convertible Subordinated Notes, 13%, due 1962 ETIT. 50,000 50.000
Senior Notes Paysble to Insurance Companies. |1 %%, due 1987 1o 1992 37.90 43,750
Notes Payable to Insurance Companies, A.95% to 12.25%, due 197 to
. Tk 5 e s v 55 e ey ; . Wy KPR _ o0k 1 179.038 —
Other, 54% 10 18%, due 1987 10 1908 .. ... ... oy oy S TR 7.189 5197
Capital Lease Obligations . ... . _ o 117.501 125.259
Unamortized Discount ......... . . . .. . . : ot s (22.178) (22.417)
e R e . 3,701,181 4,384, 409
Less Current Portion. ... . .. . . . £5e ek Coeees 300,049 _ 248,458
Lony-term Debt . ... ... . . .. e L L .3.31|ll2 ”‘ll'lm

A group of banks has committed to a 9900 million Revolving Credit Agreement which expires
March 31. 1798 The commitment by lenders to make advances reduces by 840 million each quarte:,
commer.cing June J0. 1991. Annual fees are % of | percent of the unused portion of the commitment.
Another group of banks has committed to a $450 million Facility Agreement which expires on May 8.
1991. Annual fees are 1710 of | percent of the unused portion of the commitment. The aggrenate »f
borruwings under these agreements and commercial paper outstanding cannot exceed $1.38 billion. At
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the Company's option, Interest on borrowings is based on either prime rates, domestic money market
retes, or Eurodollar rates. Under the most restrictive covenants of these agreements, retained earnings
of 8308 million are avallable for puyment of dividends. Unused long-term commitments under these
agreements are available to cover certain debt due within one year. Commercial peaper, all of which is
due within nine months, Is therefore classifed as long-term debt. At Deeeriber J1, 1988, the Interest
rate on commercial paper was approsimately 8 percent

The Company has Interest Rate Fachange Agreements for the purpose of conver ting the effective
Interest rate on Roating rate facilities 1o fised interest rates. Under the terms of these agreements, th;
Company has an eflective Interest rate of approsimately 12.29 pereent on $25 willlion of Aosting rare
obligations through 1991,

In February 1988, the Corpany issued 3300 million of 9% Notes, due 1998, Addiilonallv, in
March 1988, the Company Alcd o 8400 million shell registration staten.. . or issuance of debt
securities, under which $200 million of 9% Debentuies, due 2018, were issued in April 1988,

In October 1988, Railroad issued $273 million of Consolidated Mortgage 9U% Bonds, Series H. due
2008. The Series H Bonds are not revleemable prior 1o maturity and are not entitled 10 sny sinking
fund. .

In October 1988, EPNC 1ssued 8100 imillion of 9% Debentures, due 2011 Annual sinking find
requirements for the Debentures begin in 1997

The Convertible Subordinated Notes are convertible into common stock of the Company n Wil 5
per share. Acvordingly, 989,271 shares of common stock have been reseoved i treasary

Aggregate 'ong.term debt maturities for 1087 through 1991 are 8309 149.000. 3201 AG! /00
$205.109.000, $192 547,000, and $112.68%,000. respectively. These amounts do not inclinie repay ment
requirements that arise when mortgaged prope.ty i sold At December 31 |86, 8707 00N principal
amount of treasury hands is available to reduce the annusl repaviment requirements rpecifed shove

Substantially all of Burlington Northern Railroad Company's properties and certain other assets
are pledged as collateral 19 or are e herwise restricted under long term debit agreements

lrase Obligations

The Company has substantial lease commitments for railrosd track struture and equipment,
highway and datr processing equipment, office buldings and & taconite dock meility Substantially all
of these leases provide the option to purchase the cquipment at fair mark+t value at the ond of the
lease.

Certain noncancellable leases are classified as capital leases and are included in property. The
consolidated halance sheet at December 31, 1946 and 198S. includes §150.805.000 and $147.141.000,
respectively of properties and $52.974,000 and $41.011.000, respectively, of accumulated amortization
relating to capital leases.

Lease rental expense for operating leases 1« $144.528.000, $176.924.000. and $154.216,000 for the
years ended December 21, 1986, 1983 and 1944, respectively.
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Minimum annual rental commitments st December 31, 1986, are as lollows: ..
('.
Your Dwwrwsnbor 31 I.‘J-:' |a—~

(18 T it )

e R e o - iR NP AT M _ (SIS 2640 0 132884
st S EE T e IR IR 1 el T 22.240 122,958
D T o TRl A R U Tt o s adns 4.t 2 s b L A e 17.027 115,251
R gt RE o E RN AR RN 1 . STYLIN S 16,601 108,588
SRR ORI /& o T re ey g, ook 15,451 94,508
ThereaRer. ... .................... e el o e e e i 88 138 600,054
f e T T L R PR L I 183,788 1,268 501

Lass amount representing Interest . . .. , . .. _68288

Presant value of minimum lease payments I 55 . 8117501

T

5. Income Tazes

The provision for Income tases, excluding the effect of the change in Railroad depreciation

method of accounting, is as follows:
Yoar Vaded Decomber J1,

10as 1984
e (Posimiod ) (Restated)
(In Thewwads)
Current

Pederal ... ... ... e, 818,018 $ 20602 $ 16,494
DRRIR LS o i s, vl SRR U ward # « v N T ) __619 LI _4.72
18,634 .013 83,231

Deferred
T e e e et el | O S P 54,600 AT2.808 189,636
B . R LY s rene s ne s ety AR RREERD W2 JESST . mXSADY
51,468 404,695 394.743
g, s R SRRy Ot SR | | % [ o«alm 8477974

Reconciliation of statutory income tax rate to the effective income tax expense (benefit) rate is as
follows:

Year Faded December 11,

1988 lemd
| (Reoviated) (Restated)
Statutory expense (benefit) rate . . it ¥ < nm (46.0)%  46.0% 46.0%
Investment tax credit ..... ... .. .. o R Sy (0.6) (5.9) (4.4
Capital gain tax rates. .............. ............ o (0.7) (1.9) (1.7
State income tazes net of federal tas benefit. ... ... .. (0.3) 26 2.7
Acquisition sdjustments . ......... .. ... ... .. .. . 40 K 2.6
Writedown of oil and gas properties .. ... .. . 61.2 - -
Dividend exclusion .......... ......... .. L (2.3) - -
T T S K n T T 0.1 (0.8) 04
Effective Rate .. ... ... ... ... .. .. .. .. .. ...... 15.4% 42.7% 45.6%
T e
u
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Deferred taz expense consists of the lollowing: Yoor Vaded Decomber 31
il .

1] 1984
.o (Rovtated) | Rowtated)
(1n Thousands)
Excens of tax over book depreciation . ........... ... ... ... $181.974 9207151 9253088
Writeoff of rallroad asvets . ... ........... ............ . ... (182,149) - -
Accruals for casualties, clain's and expenses not deductible in
RO CUMrTent YORE ....... ... . (27.328) 52,318 (82.080)
Intangible drillingcosts .. .............. ....... .......... (29.510) (14.831) (2£2.090)
Use of taz operating loss carryovers ... ................. .. 1.80% 11,682 148,081
Investment credit carryovers ....................... ...... . STAM 45.7% 138.850
Recoversble excess gas costs ........................... C(17.284) (14.403) (84.228)
RN TR o, MR s T R 62072  S7.0W 14.842
O L RS TCITILLE, AP (O PICOREE § s

$51466 3404009 820474

Investment tax credits generated for the years 1988 to 1984 are $5.0 million, $78.9 inillion and $48.4
million, respectively. As of December 31, 1988, approzimately $43.7 million of investment tax credit
carryovers are available to offset future tax liabilities and spproximately $34.5 million of net operating
loss carryovers are available to offset future taxable income for up to 1S years. Anprozimately $10.0
million of the investment tax credit canyavers and sll of the net operating loss carryovers are
restricted under the sepurate return limitation yea. rules of the Internal Revenue Service Regulations.
The benefits of the investment tas credit and net operating loss carryovers have heen recognized for
sccounting purposes.

As a result of the Taz Reform Act of 1988, the pravision for income taxes for the fourth quarter
1988 was adjusted to reflect the loss of spprozimately $32 million it investraent tax credit which had
been reflected in the tax provision in the Arst three quarters of 1988 Additionally, future utilization of
the investment credit carryovers available as of December 31, 1988, will be reduced by 17.5 percent in
1987 as a result of the Act. The Tax Reform Act of 19868 will not have a significant effect on the
Company's future Anancial condition or results of operations.
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& Proferred Steck — Redeemable
. Preferred stock consists of the following: f

N e A meunt et py——— hares A g
Ovistending (Thowwads) Uvistanding (Thouwad) Ovistanding (Thoussnds)

$10 par value, suthorized 2,114,600

shares:
Balance, begiuning of year. ... 1 848448 § IR 484 1986501 § 190685 2038820 § 920548
Acquired during year ........ _l8.127 1,263 12008 1,201 92,319 7
Balance, end of year . ... ... - ll7ﬂ|lll ¥ I7lﬂl Ilﬂﬂld_‘_l ] mlm llmlam s ulm

No par value, suthorized

25,000,000 shares:

§9 Series:
Balance, beginning of year.... 40A000 § 40A00 $10000 § 51000 510000 § 31,000
Acquired during yesr . . ... _ 408,000 40 800 102,000 10,200 — -
Balance, end of vear .. ... ... - 8 = 08000 § 40800 310000 § S1,000

$2.128 Series:

Balance, beginning of yesr ... 1247468 § 11187 1206168 § 1142° 1315805 § 13416
Issued on exercise of stock

options ... ........... b | /680 S - — 27 7
Acquired during year .. .. ... 1,248,126 31,192 A8 700 228 @ - -
Balance. end of year ... .. i - 8 - 1.247|“G ] JIIIAT 1,336,166 § 11423

Adjustable Rate Series:
Balance, beginning of year. .. 661405 3117474 7015A78 $318.762 7.011.2A8 $117.504

Acnuired during year .. ... .. 6617000 117424 401,100 19.2%) — —
Adjusted for fractional shares 1,050 50 728 ¥ 17410 R3S
. Balance, end of year ... ...... — ~ 6614050 $317.474 7015478 $116,762

810 Por Value Preferved Stock, Cumulative

The Company is required to retire 123,458 shares annually, through redemption at par or
cancellation of shares acquired through open-market purchases.

89 Sevies No Par Value Preferved Stock, Cumulative

The Company redeemed all of the outstanding stock in 1988, including 06,000 shar~s redeemed
early at $102 per share and 102,000 shares st par.

$2.125 Series No Per Value Preferred Stock, 828 Redemption Value, Cumulative
The Company redeemed all of the outstanding stock at $26.40 per share in 1946,

Adjustable Rate Series No Par Value Preferved Stock, $4% Redemption Value, Cumulative
The Company redeemed all of the outstanding stock at $48 per share in 1986,

No Par Value Preferred Stock and Class A Preferved Stock Without Par Value -~ Unissued

At December 31, 1986, the Company has svailable for iscuance £5.000.000 shares of No Par Value
Preferred Stock and 50.000.000 shares of Cl=us A Preferred Stock Without Par Value. The Board of

6
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Directors has the authority 10 issue such stock in one or more series, to Re the number of shares and 1o
s the designations amd the powers. On July 10, 1988, the Board of Iirecton designatidd a series of
800,000 shares of Class A Preferred Stock Without Par Value as Series A Junior Particigating (lass A
Preferred Stock. Fach ane one-hundredih of o share will have dividend and voting rights approsi

mately equal to those of one share of Commaon Stock of the Company . In sddition, on July 10, 1U88, the
Board of Directors declared a dividend distribution of one Right for each outstanding share of
Common Stock of the Company. The Rights hecome evercivabile i, without the Company's prior
consent, & persan or group acguires securities having 20 percent or more of the voting power of all of
the Company’s voting securities or announces u tender offer which would result in such ownership
Each Right, when exercisable, entitles the registered holder to purchase from the Company one one.
hundredth of a share of Series A Junior Participating Class A Preferred Stock at a price of $190 per one
one-hundredth of a share, subiject to adjustment. I aflter the Rights becose esercivable, the Company
were to be acquired theough a merger, cach Right wouldl permit the holder to purchase, for the
evercise price, stock of the acquining company having u value of twice the ewerone prce. In sddition, of
any person acquires 23 pereent or more of the Company (other than as a resalt ol o cash offer for all
thares), each Right not owned by the holder of such 25 pereent would permit the purchase, for the
evercise price, of stock of the Company huving a vulue of twiee the evercive price. The Rights may be
redeemed by the Company under certain circcamstunces until thew cxpiration date for 3008 per Right.

The prefeercd stock redemption reqrurements for 1987 theough 1991 are $1.23.000 per year.

Redecmuble Preferred Stoch of Subsidiary

The redeemable preferred stock of EPNG convists ol the following at December 11

Vherer  Amount Shorn  Amewnt Shares A\t
Ouistanding (Thaouwnds) Ouivianding (1 heuwads) Outstanding (T hnuendy)

Preferred Stock, cumulative, no
par value, 12500000 shares

authorized
SWER, Sernes of 1968 267,200 $26.720 297,200 $ 29520 R0 $ 27
ION%, Series of 1970 -y 1 86766 IN6TN IN7 N2 1N, 76N
AUR Senes of 1972 I 7%, 25%) 17825 IR4.000 1IN 400 184 750 IN97S
9 %, Senes of 1978 441.270 44,127 (1 %t 1] GONTN
15%, Senes of 1981 2 (04D (00 50 Vo0

Preference Stock, cumulative, no
par value, 10000000 shares

withorized
14%. Senes of 1982 . OO0 (00 Thom
Total G 144,545 $1i0.928 4% 341

In February 1986, EPNG redeemed all of the ontstanding stock of the 10%% Comulatin e Preferred
Stock, Series of 1970 at $102.50 per share and its 4% Cumunlative Preferred Stock, Series of 1974 at
$105.44 per share

In September 1983, EPNCG redeemed all of the outstanding stoek of the 15% Camulative Preferred
Stock, Series of 1981 at $27 98 share and its 14% Comunlatine Preference Stock, Series of 1982 at $28 50
per share.

The aggregate redemption svalue of EPNCG'S redeemsble peeferred stock s $45 million ot
December 31 1986 The redemption requirements are 81575000 for 1987 and $4.150.000 per year for
1984 through 1991




Borimghen Mot hen |mi

8 Commen Stock and Steck Options
Common and treasury stock activity is as follows: e

Yhares L monnt Yhares A s w0 Share Ameual
Outstanding (In Thewwnds) Ouivtanding {18 Thowe. o) Outstanding ‘luwl

Common sock:
Balance. begianing of
Eaoreiee of Siock

wtions = 45 008 5,431 170.422 7.791 136.018 0.9

Balance. ond of year nlmlln A1 214 79,557,268 ATS 7MY 75 I8, L44 1887 901

73.357.908 M7 TR 75988 844 SART 992 73.2% A28 1880 909

Treasury sock.
Balance. beginning of
your . % 197727 § 280 .10 918 ) #8072 %124 § 27.042
Acquired (lssued),
net (134, 709) (S842) _ (200.8W) (TA12) 1218 9,030

Balance, end of yeor 1AM 587 8§ 725N I.977.27_0 § 7h.260 2,18891% 8 A8OT2

Under the Company’s stock option plans, options may be granted to ofeers and key salaried
employees at fair market value at the date of grant, exercisable in whole or part by the optionee after
completion of one year of continuous emplovment fi ym the grant date. For incentive stock options,
the difference between the uption price and the market value on the date exercised i3 not tazable to
the employee until the stock is sold. The Company also grants stock appreciation rights (“SARs") to
certain holders of stock options. SARs are exercisable during the same period as the options. The
option holder can elect to exercise either the option or the SAR. SARs entitle an option holder to
receive a payment equal to the difference hetween the option price and the fair market value of the
common stock at the date of exercise of the SAR. To the extent the SAR is exercised. the related option
Is cancelled and to the extent the option is exercised the related SAR is cancelled.

Activity in stock option plans for 1944, 1985 and 1986 is as follows:
Faereie

Balance, January |, 1984.. . . 1.101.288 198.132 $ 6.17 to $49.31
Cranted . ............. ... .. .. Fihe o5 0 bk L 288 .7%00 75.800 42.56 1o 45A8
Exercised . ... ........ ..... ... e ; 220,829 37.200 6.17t0 35.16
Cancelled. ............ . .. TR W % . __60636 32,042 32.60 to 4322

Balance, December 31, 1984 .. 1,108,121 201 690 6.17to 491
Cranted .... .. . ... .. .. 281.25%0 77.750 - 52.00
Esercised . . . . PR A 67.221 98,750 61710 45MA
A L ey PR S _LI43% 1740 22.09 to 52.00

Balance. December 31, 1988 ... = = 907,600 163,290 959 to 52.00
Granted ................ ... . .. Bt} 92 = Furd yisot s 196,200 57.700 68.19t0o 70.19
Exercised . .. R « ol v = o et e BT . . 227 KR 6,876 9.5 10 52.00
Cancelled . ... ... ... . .. v 30 o 90788 16,854 1022 to 68.34

Balance, December 31, 1986 . . R a— N/ 140,200 959 to 70.19

At December 31, 1986, 588 974 options and K2.600 SARs are exercisable at prices of $9.59 to $52.00
per share. At Dev. mber 31, 1986 and 1985, 1,160,010 and 1.311.810 shares, iespectively, are a-ailable
for additional grant under the plans

- ']
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Shares issued upon exeicise of options under one of the plans may be issued from treasury shares
or from suthorired but unissued thares. The Company has a formal program to systematically
repurchase treasury shares for the plan. o

9. Acquisition of Southland Royalty Company

On December 13, 1968, Southland became s wholly owned subsidiary of the Company pursuant to
an Agreement of Merger between the Company and Southland dated as of November 21, 1985 and
following s tender offer for all the outstanding shares of common stock of Southland commenced by
the Cor. . *ny on October 22, 198S. The aggregate consideration ‘or the common stock of Southland
scquired b the Company was approximately $730 million. Southland is accounted for by the equity
method in 1wdS, including sppropriate purchase accounting adjustments.

10. Peusion Plans

The Company's pension plans are non-contributory defined benefit plans covering substantially all
non-union employees. The benefits are hasea on years of credited service and highest five yesr average
compensation levels. Contributions to the plans are based upon the Attained Age Norma! Frozen
Initial Liability actuarial funding method and are limited to amounts that are currently deductible for
tax purposes. Contributions are intended to provids nor only for benefits attributed to service to date
but also for those expected to be earned in the future.

Effective January 1, 1986, the Company adopted Statement of Financial Accounting Standards No.
87, "Employers’ Accounting for Pensions”. Adoption of this Statemnent, along with a change in the
discount rate from 9 percent to 10 percent, had the effect of reducing 1986 pension cost by $15.410,000.
Pension cost was $34,0868,000, $42,495,000 and 356,780,000 in 1988, 1985 and 1984, respectively.

The lollowing table sets forth the plans' funded status and amounts recoxnized in the Company's

consolidated balance sheet and income statement (In Thousands):
December 11, 1988

Actuarial present value of benefit obligations:

Accumulated benefit obligation, including vested benefits of 8771065 ... ... ... $ 793.120
Projected benefit obligation for service rendered to date .. ................. $ 970.429
Plan assets at fair value, primarily marketable equitv securities .. .. ... ... . (818.416)
Projected benefit obligation in excess of plan assets .. . ................. ... .. 152,013
UArECORIEed Bt JOBE "o v .\ o o5 SR 0 T Fa s v hanes 84 4 otdiisbe s w G000 5 6% 000 wom o gv g o (30,089)
Unamortized net transition obhigation .. .. ... .. ... ... ... ... oo , (118.058)
Net accrued pension cost . ......................... e A rim e ety $ 1866
Net pension cost for 19868 included the following compoacnts:

Service cost—benefits earned during the period R Tt A : 14124

Interest cost un projected benefit obligation .. .. T, 81,127

Actual return on plan assets . ... ... ... . ety . (130,365)

Net amortization and deferral . .. ... ... . .. . ..., e , 67.200

NSt DEnBlOn COM a1 oo s s Bnk e itne 4 pailiea e < 1) o el am o $ 34086
. b o - 21

The veeighted average discount rate and rate of increase in future compensarien levels used in
determining the actuarial present value of the projected benefit obligation s of L -cember 31, 1986
were 9.25 percent and 6.0 percent, respectively. The expected long-term rate of return on plan asse's
was 10.0 percent.

m
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The corresponding assumptions used In the determination of the net transition obligation st
January 1. 1986, and the 1988 net pension cost were a 10.0 percent discount rate, » 6.0 percent rate of
Increase in future compensation levels, and & 10.0 percent cxpected long:-term rat# of return on plan
assets.

As determined under prior year sccounting policies. the sctuarial present value of sccumulated
plan beneRts as of January 1. 1943 was $603.574.000, including 3857.544,000 of vested benefits. The
amounts reflected an assumed rate of return of 9.0 pereent. Net assets available for plan benefits as of
January |, 1083 were $509.51 1,000

1. Commitments and Contingent Lisbilities

In October 1988, Railroad entered into an electrical power purchase agreement under which
payment is based on the number of megawatt hours of energy consumed, subject 10 o specifled take.
or-pay minimum. The sgreement 1equires s number of locomotives sucient (n provide the necessary
megawatt hours to Rallroad. Railroad’s absolute, snnualized minimum payment obligation s
$12.520.000 over the 13 year term of the sgreement. This payment will vary upward depending on
mechanical practices, performance and utilization. Based on current availability sl usage, Railroed's
payment in 1987 will equal or exceed $29.000,000. A« of December 31, 196/, Puilrosd had purchased
$1.900.000 of electrical power under this agreement.

There are no other commitments or contingent lishilities which would have o matenally adverse
effect on the Bnancial position or the results of operstions. See “Legal Proceedings”, pages 13, 14 and
15, and “Natural Cas Operations”, pages 7. K, 9 and 10 “or information concerning litigation and other
matiers,
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REPORT OF INDEPENDENT CERTIFIED PUSLIC ACCOUNTANTS

To the Stockholders and Directons of
Burlington Northemn Inc.

We have esamined the consolideted balance sheets of Burlington Northern Inc. st December 31,
1988 and 1488, and the related consolidated statements of Income, retained earnings and changes in
financial posiiion 3. each of the three years in the period ended December 31, 1988. Our examinations
were made In scrontinee with generally accepted auditing standards and, sccordingly, included such
tests of the accn . ating records and such other suditing procedures as we considered necessary in the
clreumstances.

In our opinion, the nancial statements referred to above prosent fairly the consolidated Bnancial
position of Burlington Northem Inc. at December 31, 1988 and 1988, and the consolidated results of its
operstions s3d changes In Its Bnancial position for esch of the three years in the period ended
December J1, 1988, in conformity with generslly sccepted sccounting piinciples applisd on o
coasistent basls eRer restatement for the change, with which we concur, in the method of sccounting
for cil and gas properties, and escept for the change, with which we concur, in the method of
sccounting for railroad transportation properties; such changes are described in Note 1 to the 8nancisl
statements.

&W fW

Seattle, Washington
January 28, 1987
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SUPPLEMENTAL. OIl. AND CAS DIS(IID!UIB—UMN

The wupplementsl data presented herein reflects all of the Company's oil md'}u properties
ercluding those of Southland Royalty Company ("Southland”) in Prior yesrs unless otherwise
Iindicsted.

Capitalized costs for ol o™i gas producing sctivities consist of the following;

S D comber 31,
sy l!l'“l!

- (18 Thowssnds)
Poved properties . T 8224701 $2.656, 490
Unproved properties .. oL Y] 300,13
2,284,000 3,025 623
Accumulated depreciation, depletion and smortizetion (""D&A") 443,041 273,974
Net capitalized costs. =~ R 81,921 168 82,749 83

Conts incurred for oil and Kas property acquisitior, explorstion and developrent sctis ities are ag
follow;.
: — toer Vnded Dervmber 31,

L T -l

(In Thowsands)
Properiy Actuisition ;i o MNT 8 Asome $ 68.7%%
Eaploration TR - 20414 LN 90,584
Development s 40,500 145528 S1.%s
Total conts incurred v 2t INMI 8302828 9214714

Results of operations o ol and gas producing setivities are as flollows

e Your Foded Decomber 31,

LT YY) 198401)
(In Theusands)

Net revenues §_405.7% $412,32¢ $406,660
Praluction coste . . . 120.158% ™28 86,413
Ol and gas Property writedown (1) B ™ 604 594 - -
Exploration snd impairment ' M0es ianse 74.462
Operating ciprnses 67,084 56 604 44718
D&A 16 103235 97 aps

1,008,570 199,213 299,208
Ope.ating income (loss) . - (BO2M19) 83109 107,961
Income taz provision . _ Wm0 Al _ 68238
Rescits of operations for oil and gas prinducing actis itres a_g__mn.gsw 8 114in 3 30.!2_-‘!
Equity u: Southland oil and ¢a- procducing activities Lo

(1) ‘reviously reported amounts have been restated for comparability with the newly asdopted)

seeesshul cfoms method of serounting for ol and gas properties. See Note 2 of Notes 10
Conwlidated Financial Statementy

(2) Includes Southland.
(3) See Note 1 of Notes to Consolidated Financial Statements.
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The following table reflects estimated quantities of proved oil and gas reserves. Thees reserves
have been reduced for royalty interests owned by others. These reserves, virtually all locaied in the
United States, have been estimated by the Company's engineers and peologints.

(srdbad) =)
Preved Developed and Undeveloped Reserves
Jomeary |, 19084 ... i AN vl ) 0.7 2554
Revision of previous estimates . ... ... .. .. .. . e g 4V R 1.0 (M)
Extensions, discoveries and other additions . .. .. ............. ... .. 90 102
PYOORERION . o o os odiiains o554 % s.onbimh 4o a'v 5358 el ik v s e sl Ch)) {108)
December 31, 1984 . ............ ........ ... ... ... Lte 450 517
Revision of previous estimates ........... .. ......... ... . . .. .. (0.4) o
Estensions, discoveries and other additions . . .. 10.5 0
Preduction . ...................... - AT (3.0) (107)
Purchases of reserves inplace ............... ... . ... . ... (X | )
Southland acquisition ... ......... . ... .. . s e
Secomber 31, 10A8 . ... ... .. ... . 1089 3007
Revision of previous estimates . . o) e ) s iy .7 (38)
Estensions, discoveries and other additions .. . . e - (X} 81
Production . ... .. ... ... ... .. . . ity coevanes (ULD) (148)
Proved Developed Reserves
January |, 1084 .. .. ... ... i A Ay b 293 1.681
December 31, 1084 ... . , . : iy 8.1 1,501
December 31, 1088 .. . _ . ; iy X 2.042
December 31, 19088 . . .. ot 75.0 2.141

A summary of the standardized measure of discounted future net cash Bows relating to proved oil
and gas reserves is shown below. Future net cash fows are computed using year-end costs, wales prices
ond statvtory tas rates (sdjusted for permanent differences) that relate to the Company's existing
proved oll and gas reserves.

- Derember 31,
= l-!l!
T (In 1hoveaads) ’
Future cash inflows ... ... = = e $5.451.000 $10.618.000
Less related future:

Productioncosts ... ... .. . . . 1,627,000 2,284,000
Developraent costs . ........ . . : 318,000 440,000
Income taxes ... . ... . ... . L o _1,083,000 3,548 000
Future net cash Bows . .. s TR : 2,411,000 4,288,000
10% annual discount for estimated timing of cash lows ... . _1,408,000 __2,504,000
Standardized measure of discounted future net cash flows . uloo'llooo ] llg.ono

(1) Includes Southland.
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A wmmary of the changes In the standardized messure of discounted future .ot cash fows

spplicable to proved oil and gas reserves is as follows:

POUREY by s it Fanuresniasvinvanensnensaann

Revisions of previous estimates:
Changes in prices and costs ... .. . ‘

Changes in rate of production ....... . ... ... . . :

Additions 10 proved reserves resulting from extensions,
eries and improved recovery, less related costs .
Purchases of reserves inplace . ......... ...

Sovthland scquisition ........... .. .. :

Accretion of discount .. ... .. ... ... .

Sales of oil and gas, net of production costs . . ..

Net change In income tases ... .. .
S o R e i s SR

44

| o 1088 . [
(In Thowtands)

41,862,000 !l,m,uoo ugn,ooo
(1,681,000) (314,000) (888,000)
(51,000 73,000 (30,000)
(103,000) (55,000) 527.000
48,000 114,000 177,000
- 41,000 —
- 345,000 —
327.000 252,000 282,000
(2A8.000) (317,000) (35+.000)
942,000 75.000 144,000
__(87,000) . (3000)  (20000)
(833.000) 451,000 _(162,000)
‘I.N‘l!@ ulmlooo Nllll!m
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QUARTERLY FINANCIAL DATA—Unsudited
o e

- - e la () ““”l (1) u-“) la(l)
o o (1o Milllons, Farept por Thare Ameuet)

s emers 11610 Siam 1AM (IR ) 11.000 nim 12.004 "m0
Sgpecisl Charge(d) "
Opereting Income (Low) 143 me (™) o e b ] e 0
Income (Lost) Before Cumulative

EBect of Acvounting Change n 100 (TRY) LT (RN LT} e 18
Cemvletive Efect of Accounting

lesage (1)
Net Income (low)(4) n 100 (TRY) (88 m (L1} 160 1%
Earnings (Lows) per Commen Share

Ive Efiect of Acrowniing
(454)

Rarnings (Low) Common Share on 12% (omn (1% a1 n 178 156
EMv i onche Dﬂ‘hnlr:" Common

Share 0% 0w (X ] 07N on (Y

= on Stack Price Range

LY. ] (1) [ 1] Tiv LY TN Nl L7sY ™.

Low b1 L LY Aty a7 L ] an “we b
Revenwes —As Presiously Reported 0oy
Restatement for Southiend (1) (1]
Revenuves m
Operating Income - Ay Previously

Reported ) 18a LI ¥y LI P A I Im
Restatement for Southland(t) 1]
Restatement for Chenge in Deprecia

o “HH(S) on
Rostatement for Successful Fllort(1) (P34 (4%) () FAl) (m
Spectal Charge (1) 7 —Ca e ok = sk
Operating Income (Low) T T T W B W TR T
Net Income — A3 Previously Reporied ) 107 I I Im IR | BN LY
Restatement for Change in Depeecia

Hoa Method () (W)
Restatement for Sucerssful Fllorta(1) A (24) {7 (d Uw
Net Incame (Lan) LBP LY L e e
Earnings (1ovs) per Common

Shore — As Previously Reported 1w 1w 2 fi1m ’IAs
Restatement for Change in Deprecia

tion Methad (%) (408)
Restatement for Suceessful Ffants( 1) Jo1in 103 Aoow 1018 A9
Larmiogs (Low) per Commen Share WY LY L Uy e

(1) Previously reported amounts have been restated for comparsbility with the newl sdopted
successful efforts method of sccounting for oil and gas properties See Note 2 J Notes to
Consolidated Financial Statements.

(2) Results of operations for the fourth quarter of 1985 include Southland on the equity method of
sccounting. See Note 9 of Notes to Consolidated Financial Statements.

(3) The non-cash, pretas Spevial Che e of 3957 million includes a writedown of the ¢ ompany's oil
and gas propeit.es and & writeoff o surplus railrosd assets. See Note 3 of Notes 1o Consolidated
Financiul Statements.

(4) Fourth quarter 1988 includes 332 million, $0.41 per share. reduction to Net Income for investment
tax credit which had been reflected in the tas provision in the frst three quarters of 1986

(3) The retroactive spplication of the new method of deprecistion is recognized effective as of

anuary |, 1988. See Note 2 of Notes to Consolidated Financial Statements. The change in method
od the effect of decreasing Net Income for 1985 on a gro forma basis for the Rest quarter hy §9
nillion, 80.11 per share: second quarter by 89 million, #0.13 per share; third quarter hy 99 mlﬁon.
$0.13 per share; and fourth quarter by 813 million, 80 17 per share.
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Item Nine

DISAGREEMFENTS ON ACCOUNTING AND FINANCIAL DISCLOSURE

None

PART 111

ltems Ten and Fleven

DIRECTORS AND EXECUTIVE OFFICFRS OF THE RECISTRANT AND EXECUTIVE
COMPENSATION

A definitive prosy statement of Burlington Northorn Ine. will be Rled not later than 120 days after
the end of the Rscal year with the Secunties and Exchange Commission. The information set forth
therein under “Election al Directors” and "Faccutive Compensation” is incorporated herein by
reference. Executive Officers of Burlington Northern ne. and principal subsidiaries are listed on pages
16. 17 and 18 of this Form 10K,

ltem Twelve

SECURITY OWNERSHIP OF CERTAIN BENEFICIAL OWNERS AND MANAGEMENT

Information required is set forth under the caption “Election of Directors” in the Prory Statement
for the 1987 Annual Meeting of Stockholders and is incorporated herern by reference.

Item Thirteen

CERTAIN RELATIONSHIPS AND RELATED TRANSACTIONS

Information required is wt forth under the caption “Executive Compensation” in the Proay
Statement for the 1987 Annual Meeting of Stockholders and 14 incorporated herein by reference.

PART 1V

ltem Fourteen

EXHIBITS, FINANCIAL STATEMENT SCHEDULES AND AEFORTS ON FORM A.K

Pogr

Financial Statements
Consolidated Statement of lncome . ‘ g o PRSI . . |
Consolidated Statement of Retained Farnings SIS, ¢ PR e .. 28
Consolidated Balance Sheet .. TP TR LT PRI 27
Consolidated Statement of ( ‘hanges in Financial Fosition .. 0 . 28
Noles to Consnlidated Financial Statements . . - IR
Report of Independent Certified Public Accountants | . .4l
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Supplemental Financial Statement Schedules
All required schedules will be Rled by amendment to this Form 10-K on Form 8.

Ezhibit Index
Fahibit
Owignatten Neture of Eahibit ?":&
1 Computation of Earnings per Share 13
22 Subsidiaries of Burlington Northern Inc. 7 4

Reports on Form 8-K
During the fourth quarter of 1986, there were no Reports Rled on Form 8-X.
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SICNATURES REQUIRED FOR FORM 10-K

Pursuant to the requirements of Section 13 or 15(d)  .ne Securities Exchange Act of 1934,
Burlington Northern Inc. has duly caused this report 1o be signed o1 its behalf by the undersigned,
thereunto duly suthorized.

BURLINGTON NORTHFERN INC.

By RICHARD M. BRESSLER

Richard M. Bressler
Chairman of the Board, President
and Chief Executive Oficer

Pursuant to the requirements of the Securities Exchange Act of 1934, this report has been signed
below by the following persons on behalf of Burlington Northern Ine. and in the capacities and on the
dates indicated.

By RICHARD *4. BRESSLER Chairman of the Board, Presi-  January 22, 1987
Richard M. Bressler dent and Chief Executive
Offcer

Senior Viee President, Finsnce  January 22,
Luino Dell'Osso. Jr. & Planning

FRANK |. WINNERMARK . Viee President & Controller,  January 22,
Frank J. Winnermark Chiefl Accounting Ofcer

ROYAL D. ALWORTH. JR.  Director January 22,
Royal D Alwaurth, jr.

ZANE E. BARNFES y Director January 22,
Zane E. Barnes

DANIEL P. DAVISON iredtor January 22,
Danmiel P. Bavison

Director Junuary 22,

Walter A, Drexel
r

__MARY GARST Director January 22,
Marv Carst

RICHARD C. GRAYSON Dirsctor January 22,
Richard €. Grayson

GERALD GRINSTEIN _ Buector Junnry 22,

Gerald Grinstewn




SECURITIES AND EXCHANGE COMMISSION
Washington, D. 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
RLIN NQRTHERN RA PAN
(Exact name of registrant as specified in its charter)
Delaware 41-6034000
(State or other jurisdiction (I.R.S. Employer
of incorporation or organization) Identification No.)

3800 Continental Plaza
777 Main Street

Fort Worth, Texas 76102
(Address of principal (Zip Code)

executive offices)

Registrant's telephone number, (612) 298-2795
including area code

riti reqi r ion ) f th

Name of each exchange

Title of each class on which registered
Great Northern Railway Company

General Mortgage Bonds:
3 1/8%, Series N, due 1990
3 1/8%, Series O, due 2000
2 5/8%, Series Q, due 2010
Northern Pacific Railway Company:
Prior Lien Railway and Land
Grant 4% Bonds, due 1997
General Lien Railway and Land
Grant 3% Bonds, due 2047
Chicago, Burlington'¥% Quincy
Railroad Company First & Refunding
Mortgage Bonds, 3%, due 1990 ) New York Stock Exchange

New York Stock Exchange

N N N

New York Stock Exchange
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