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Problem Statement

The national defense strategy of flexible response relies upon th-
demonstrated ability to rapidly deploy forces in support of our national
interests. For this strategy to be credible, the Department of Defensc
(D)D) must rely upon U.S. commercial air carriers for a significant
contribution to our strategic airlift capability.

Finding/Conclusions:

1. Three long~-term factors--fuel price, noise abatement and airline
deregulation--combined with a prolonged business downturn have set into
motion forzes which will significantly transform the airline industry.

2. No new long-rang: cargo aircraft are on order by domestic airlines,
and none are expected.

3. Without governme it intervention, the long-range air cargo fleet will
continue to shrink. Ove:- the past 7 years, nearly one-third of freighter
sales and leases hav> be:n to foreign operators and thus lost to the CRAF,

4. Up to forty- serc:nt of the existing CRAF cargo fleet could be lost
by 1935, primarily r 1e t> noise abatement regulation.

5. The CRAF Enhancenent Proaram--the inclusion or retrofitting of cargn
capability into passenger aircraft--is a cost-effective method of obtaining
standby cargo capability.

6. The only wide-body aircraft presently on order by domestic airlines
is the Boeing B-767. The B-757 offers potential as a cargo aircraft, but
cargo capability will not be built into the airframes unless DOD pays the
costs.

Recommendations

1. 1In order to retain the existing CRAF capability, DOD should assist
Federal Aviation Administration (FAA) in seeking relief from the noise
provisions of the Aviation Safety and Noise Abatement Act of 1979 for cargo
cargo capable DC-8s commited to CRAF. The requested relief should be
effective through 1990,

2. DOD should proceed with the retrofit of 25 B-747 aircraft as
contained in the Air Force FY 84 budget submission.

3. Maximum effort should be expended to include cargo capability in all
new commercial wide-body passenger aircraft produced for domestic airlines.

4. DOD should negotiate standby waivers with the FAA to certain
Requlatory provisior s, such as the two engine 60 minute rule, which would
unnecessarily negat:- the utility of new aircraft to the national strategic
airlift needs durinr a national emergency.
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\ EXBCUTIVE SUMMARY

i

Our national defense strategy of deterrence relies upon our ability to
rapidly deploy forces. For this strategy to be credible, the Department of
Defense (DOD) must rely upon comm2rcial air carriers for significant airlift
capability;

.'This study reviews the impact of events acting upon the domestic airline
industry and the reaction of commercial air cargo carriers to those events.
It reviews generic forces such as fuel prices, environmental requlation, and
airline derequlation as well as trends specific to the air cargo sector such
as the shift in the types of air cargo shipped and the growth in aircraft
lower deck capacity. The impact of these events are interpreted relative to
the possible and probable impact they will have on the ability of the
comnercial air cargo carriers to support the Civil Reserve Air Fleet (CRAF)
vrogram through 1990, The study reviews ictions taken to date py DOD to
increase the domestic air cargo fleet thr »agh the Civil Reserve Air Fleet
(CRAF) Enhancement Program, and new appr: iches available in the tuture.
Finally it reviews the capability of the »ly wide-body aircraft presently on
order by domestic airlines, the Boeing B- 767, to provide strategic airlift
augmentation.

The more significant sonclusions of t e study are summarized as follows:

1. Three long term factors--fuel price, noise abatement and airline
deregulation--combined with a prolonged business downturn have set into motion
forces which will significantly transform the airline industry.

2. No new long-rang~ —argo aircraft are on order by domestic airlines,
and none are axpected.

3. Without government intervention, the long-range air carjo fleet will
continue to shrink. Over the past 7 years nearly one-third of freighter sales
and leases have been to foreign operators and, thus, lost to the CRAF.

4. Up to forty percent of the existing CRAF cargo fleet could be lost by
1985, primarily due to noise abatement legislation.

3. The CRAF Enhancei2at Program--the inclusion or retrofittting of cargn
capability into passenger aircraft--is a cost-effective inethod of obtaining
standby cargo capability. For the CRAF Enhancement Program to be effective,
continuity in funding and political support as well as flexibility in the
manner of program axecution are required.

5. '™e only wide-body aircraft presently on order by domestic airlines is
the Boeing B-767. The B-747 may offer potential as a cargo aircraf:, but
cargo capability will not be built into the airframes unless the Department of
Defense (DOD) pays for the costs.
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Introduction

The capability to rapidly deploy military forces magnifies the
effectiveness of those forces as a deterrent. Strategic mobility capability
has evolved over the years to become a cornerstone of our forward defense
strateqgy. Air transport nas evolved as the orimary method of deployment for
early-moving ground and air forces. The importance of this concept stems from
a conscious reappraisal of how the United States would support its NATO and
other commitments throughout the world. Since the bulk of military forces are
stationed in the United States, rapid transport of early arriving forces to
Europe or >ther world contingency areas is a critical mission which must be
undertakzan by the Military Airlift Command (MAC) and the other transportation
operating agencies.

Since 1975, the Department of Defense (DOD) has documented in seventeen
major studies a shortfall in cargo movement capability. The Congressionally
Mandated Mobility Study (CMMS) identified a significant cargo airlift
snortfall applicable to four separate representative major contingency
scenarios, The CMMS recommended immediate action to add 29 million ton miles
per day of intertheater cargo airlift above a baseline force capability which
included the C-5A wing modification, additional C-141/C-5A spares and crews,
the Civil Reserve Air Fleet (CRAF) Enhancement Program, the C-141 stretch

program, the SL-7 fast sealift program, six Prepositioned Material Configured

to Unit Sets (POMCUS) in Central Burope, additional USAF and USMC




prepositioning in NATO and the Maritime Prepositioning Ship program for a two
brigade -sized Marine Air Ground Task Force (MAGTF). Since the baseline force
assumed approximately 5 million ton miles per day of additional CRAF
capability, the actual deficit in airlift capability is approximately 25
million ton miles pe: day.l ‘The study clearly documents that currently
iviilable military and commercial, air and sealift assots are insufficient to

react as quitkly as necessary to early movement requir~arr|ents.2

This paper
will concentrate on the capabilities of the commercial airline industry to

contribute to strategic mobility.

tivil Reserve Air Fleet (CRAF)

Military resources, alone, are insufficient to meet total cargo airlift
requirements. Moreover, it has been determined ton costly to maintain a level
of organic military capability in peacetime sufficient to satisfy all
requiremeats. Por over three decades, tnerefore, DOD has planned for the
commercial airline industry to augment military airlift in emergencies.
Recognition that an effective strategic mobility system must be based on
agreements between the military and the commercial sector is embodied in the
CRAF program. This program establishes a procedure whereby selected
commercial airlift capabilities are identified for commitment to DOD during
emgencies.

The CRAF vrogram is a partnership between the Goverment and the airline
induscery that has existed for three decades. The Secretary of Transportation
is currently responsible under Executive Order 11490, as amended, for

developing plans to utilize civil air transportation resources to meet civil

and military needs during national Aafense-oriented emergencies. The program




currently operates under the auspices of a revised 7 May 1981 Memorandum of
Understanding between DOD and the Department of Transportation.

Under this program, certificated United States civil air carriers enter
into annual contracts with DOD and voluntarily commit their United States
registered aircraft. DOD determines the number and types of civil air carrier
aircraft needed to augment military airlift resources. The Department of
Transportation (DUT) establishes priorities and allocates civil air carrier
aircraft to DOD. The Secretary of the Air Force, through his designee, the
Commander-in-Chie€, Military Airlift Command, (CINCMAC), administers the CRAY
program for the Air Force. CINCMAC is the operational point of contact for
all CRAF program activities, including mission control and policy
implementation.

The program is divided into three stages and may be incrementally
activated to augment DOD organic airlift capability to meet airlift
requirements up to and incliuding the most demanding emergency. The three
stage activation procedure provides for etficient utilization of civil airlift
resources with mininum disruption to civil commercial services.

The stage:; of activation are as follows:

Stage I: Long-range aircraft are furnished to DOD to support
expanded military airlift requirements. Commander-in-Chief, Military Airlift
Zommand has the authority to activate this stage. Stage I is designed to have
minimum disruption on commercial service. This airlift capability is
available within 24 hours.

Stage II: The Secretary of Defense, or his designated

representative, has the authority to activate this stage in order to provide
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additional civil airlift augmentation during an emergency not reguiring
national mobilization. This stage provides a significant increase in
augmentation without resorting to the declaration of national emergency or
full mobilization. 'This capability is also available within 24 hours.

Stage III: These airlift resources are activated by an order from
the Secretary of Defense, but only after the President or Conjress has
declared a national emergency. This aiclift is to be available within 4%
hours.

The following table shows the composition of the CRAF as of January 1983,

The totals will vary slightly from month to month.

TABLE I-1

CRAF COMPOSITION--JANUARY 1983

S

Stage 1 S e Il Stage II1I
Domestic - 3% 3%

Alaskan - - 11

Short Range Intl - - 16

Long Range Intl (PAX) 3 27 215

Long Range Intl (CGO) 47 (25)* 47 (25)* **115 (73)*
TOTAL 50 104 387

. *Number in parenthesis are convertible airframes.
**Represents cumulative totals from Stage I and II.

Source: Hg MAC Monthly CRAF Capability Summary.

This long standing CRAF relationship between DOD and the airline industcy
has been mutually beneficial. The program provides DOD with a large potential

airlift capability for emergency use. For example, the CRAF fleet, when fully

’ activated, accounts for 90% of troop deployment capability and 35% of the air




cargo movament cability availeble to MAC for NATO conti.ngency.3

In
return, the air crriers, throuch peacetime participation in DOD contracts,

nay earn compens: Ory revenues.

Statement Of The ’roblem

Despite the ¢ ose cooperatinn hetween DOD and DOT, and the active
participation of .he air carriers in the CRAF program, the combined
capabilities of NP)D and the commercial sector fall <hort of national defense
needs. There are several problems in the commercia’ sector which could
aggravate the cargo airlift shortfall and significa .tly reduce the strateqgic
aiclift capanility contributed by the air carriers.

The purpose of this paper is to review current airline industry issues
wnaich may impact upon the contribution made by the airlines to the CRAF
program. 1In the course of the paper the following will be examined:

1. Curcent dynamics in the industry to include the impacts of
Jerequlatinn and Hther economiz factors.,

2. The impacts of aircraft sales and leases by CRAF participating
airlines which could degrade TRAF availability and capability.

3. Jovernment orograms to incentivize airlines to acquire cargo
Sonvertinla aircraft.,

4. ‘The production of new aircraft presently being introduced into the

airlines and their potential for inclusion in the CRAF.

Iportance Of The study

As our national defense strategy shifted from massive retaliation to

flexihle response, with emphasis on rapid deployment of conventional forces,




significant cargo shnrt-falls in our organic military airlift capability were

hijhlighted. With limited defense budgets, military planners were forced to

increase their depeilence on commercial airlift. Today a significant portion
of our total airlift capability, some 400 aircraft, resides in CRAF.
CRAF is currently an integral part of military contingency plans involving

ma sive airlift; however, because of prohibitive cost it has never been fully

exercised or implemented. Accordingly, some decisionmakers have questioned
whether CRAF assets can be relied upon during a national emergency. Much of
this concern has been centered on the availability of aircraft--aspecially
large wide-body long-range cargo freighters.

Glven the current turbulence and depressed econciic conditions in the
airline industry, questions that now arise are: Can the industry continue to
maintain its level of participation to the CRAF program? wWill the long
standing partnership between Defense and the airline industry begin to show
signs of strain Aue to forces within or beyond the control of airlines? This

paper will attempt to address these vital questions.

Scope Of Study

Foremost consideration will be given to long-range international carjo

type aircraft due to their contribution to strategic deployment.

No consideration will be given to short-range international, the domesctic,
or the Alaskan segments of CRAF. Aircraft associated with these segments are
not capable of worldwide deployment of U.S. forces.

The study is restricted to cargo carrying aircraft and will not address
passenger carrying aircraft since there are ample numbers of these aircraft to

accomplish planned passenger movements.

N,
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Initially the storage of airline aircraft was considered a factor which
could affect support to CRAF. A closer examination, however, revealed this
was not an issue since few long range aircraft and virtually no cargo aircraft

are being stored.

Sources Of Data And Methodology

The informnation contained in this study is from both primary and other
sources. Reports of Air Transport Association of America, Civil Aeronautics
Board, Department of Transportation, Headquarters United States Air PForce,
Military Airlifr Command, Military Traffic Management Command, independent
financial analysts, and Boeing Aircraft Company are the main sources of
information.

The basic methodology employed involves an analysis of the literature,
reports, economic st: lies, symposiums and panel discussions. Interviews with
government and industry representatives were also conducted. Information was
received from airline officials, manufacturers, and trade associations.
Discussions of methodologies employed for specific portions of this study will

pe contained in the appropriate chapter.
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CHAPIER II

MAJOR FACTORS IMPACTING AIRLINE OPERATIONS

United States domestic air carriers must conduct business in an economic,
social, and political environment. In many respects, this environment shapes
and molds the industry and dictates its final form. Recognizing the .

signifi ant contribution maje by the domestic air carriers to the nation’'s

strategic mobility capability, Department of Defense (DOD) needs periodically
to carefully review significant trends and be cognizant of their impact on the
airline industry. Without such a review and understanding of these impacts,
an assuned Civil Reserve Air Fleet (CRAF) capability could quickly diminish.

This chapter addresses three long term factors--fuel price, noise abatement

lejislation, and derequlation--which are having a profound effect on the
airlines operating environment, and will have a significant impact on the

shape of the airline industry for the foreseeable future.

Fuel

Almost no business sector has been exempt from the impacts of rapidly
rising petrdoleum prices. The airline industry has been affected more severely
than most because fuel makes up such a large portion of the industry's
operating costs. According to figures released by the Air Transport
Association in 1981, fuel accounted for 30% of total operating expenses.

The jet fuel situation and the related cost squeeze has been viewed by many as H

the most critical problem faced by the U.S. airline industry.l The
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astronomical rise in fuel costs since 1973 will be the key to the industry's
future strength and growt  in the decade of the 1980°'s.

Since the fuel crisis of 1973-1974, the airlines have experienced
significant fuel cost inc:eases. The cost of airline fuel was approximately
12 cents per gallon before the increase in price of crude oil decreed in 1973
by the Organization of Petroleum Exporting Countries (OPEC). Since that time,
jet fuel prices have risen about 800 percem:.2

The industry average orice per gallon of fuel in 1974 amounted to 24.2
cents, nearly double the price in 1973 (See Table II-1). More increases
continued in subsequent years, and in 1979, the price of fuel was again
significantly increased.’3

At the end of 1979, the average cost per gallon had grown to 74 cents for
domestic operations and 82 cents for the international operations. The price

of jet fuel in December 1979 averaged 75 cents for the overall industry.4

TABLE 1I-1

AVERAGE PRICE PER GALLON OF AIRLINE FUEL

Year* Domestic Int'l Total Per Cent Increase
73 12,6 “13.6 12.8 11.3
1974 21.8 33.6 24.2 89.1
1975 27.5 35.8 29.1 20.2
1976 30.5 36.7 31.6 8.6
1977 35.3 40.1 36.2 14.6
1978 38.6 42.5 39,2 8.3
1979 56.4 63.4 57.5 47.2

*Beginning of the year.

Source: Air Transport Association of America
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In 1980, the industry used 10,643,000 gallons for an average cost of 89.5

cents per gallon and in 1981 consumption dropped to 9,750,000 gallons at a

cost of 104.2 cents per gallon. Perhaps the most positive development during
1981 w: 5 the slowing of the long, rapid climb in the price of fuel. Although
b the decointrol of domestic crude prices sparked a sudden surge in fuel prices

in the spring of 1981, the oil glut and subsequent price weaken ng resulted in
6

a stan still and finally a modest reduction in jet fuel prices !y mid-year.

I 1982, the easing of fuel cost continued. The glut of oi’ inventories
and tne reduced demand from the industry kept the price of fuel in a modestly
downwar 1 path for most of the year. This resulted in fuel pricr s being down
about 1) cents at the end of 1982.’

Hov aver, a note of caution has been expressed by government and industry
analys- s who forecast that economic growth by developing nations is expected
to out: 3ce that of industrialized nations of the free world. Thiis growth
could reverse the current trend toward flat or declining jet fu2l prices and
cause increases of mor2 than 7 percent annually in real terms beginning in the
middle part of this decade.?

The Department of Energy's Energy Information Administration predicts an
even greater cumulative impact from economic growth by less developed
nations. Their forecast for 1990 shows jet fuel priced at $1.50 per gallon in
‘ 1980 dollars. (See Figure II-1l) It also predicts an average annual rise in
the price of jet fuel of 7.3 percent in 1980 dollars from 1985-1990 and an

average of 3.3 percent annually from 1990-1995.9

10




JET FUEL PRICE IN 1980 DOLLARS

$2.10 Assumptions:
] eeesas Upper limit of crude-oil price

2.30 uncerctainty range produced by
Energy Dept analysis of devia-
) . 2.20 4 tions from its forecast hy industry '
‘ and academic institution Lorecasts.
2.10 -
Energy Dept forecast based ,
2.00 - on 2.8% real economic growth .
! each year by the developed //’

‘ 1.90 + nations and up to 4.8% real

i Arowth in the GNP of developing
1.80 - nations annually. .
1.70 - ,

------ Lower limit of crude-oil
1.60 - price uncertainty range.
1..50 - -
1.40 -
1.30 - '
1.20 -
1.10 -
51-00 - .
l L A ) \1( A .
1980 1985 1990 1995
FIGURE II-1

*Average of Monthly Figures for January-November, 1981, Civil Aeronatics Board

Source: Aviation Week and Space Technology
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To illustrate the impact of fuel costs, each one cent per gallon increase
in the price of jet fuel adds about $110 million to airline industry operating
costs. As fuel prices increases they also account for a larger share of
airline total operating expenses. Fuel in 1981 accounted for 30.4 percent of
airline total operating expenses compared with only 12.6 percent in 1971.
Accordinily, high fuel costs have been a significant factor for the eleven
carriers making up the major airline group who are likely to report a
collective deficit approaching $400 million for their 1982 operations. This
will he the third consecutive year of red ink for this group.lo As a
result, the airlines are looking towards more fuel efficient aircraft to

modernize their fleets.

Noise Abatement

The environmental movement of the 70's produced national concern for a
quality of life issue which has had, and will continue to have, a
particularly important effect on the airlines. That issue is noise. This
concern manifested itself in restriction on aircraft noise levels as
legislated in the Aviation Safety and Noise Abatement Act of 1979. The
airlines must meet a Department of Transportation timetable for compliance
with Federal Aviation Admiaistration (FAA) noise standards outlined in Federal
Air Regulations (FAR-36) that set maximum noise levels for takeoffs and
landings. ‘Jnder the zompliance schedule, one-quarter of narrow-body, four
engine jets had to ccaform by the end of 1980, one-half must comply by the end
nf 1983, and the remsinder by January 1985. Wide-bodies and two-and
three-engine jets must meet a 50% compliance requiremeﬁt by the end of 1983.

The three methods the airlines can employ to meet the requlations for

the'r complying airframes are: retrofitting engines, replacing engines, or

12
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replacing the aircraft. Nearly all aircraft acquired since 1974 already
conform with the noise guidelines. None of the B-707s comply, and some early
B-747s and two-and three-enjine jets also do not. The B-~707s are expected to
be replaced by newer models before the 1985 deadline. Some of the stretch
C-8s are being given new engines and some of the nlder B-727s and B-737s and
all of the wide-bodies will be retrofitted with noise-suppressing and sound

absorotion materials. 1l

According to the Faderal Aviation Administration
nearly 50% of the fleet used by U.S. domestic aircraft operators complied with
FAA's 1977 aircraft noise requlations in January 1981 and tnat numher is
axpected to climb to 73% by 1983. An updated report of the fleet compliance
status of U,s5. domestic operators published in the Federal Reqgister of

6 August 1981 shows that many four-engine narrow-body models such as the

3-707, 8-720, and NC-8 will b removed from domestic service by the 1 January
1985 deadline. FExceptions are the 74 stretch DC-8s currently scheduled for
reengining.12 (See Table 11-2)

It is clear that compliance with federal anti-noise regulations is playing
11 important role in fleet plinning and replacement. The size and
capabilities of the fleet of -—he future will unquestionably impact on

mobilization potential and capacity.

Deregulation
Since the passing of the Airline Deregulation Act in October 1978, the

airline industry has been significantly affected. This derequlation gives

airlines more flexibility and has resulted in increased route and fare
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competition. The orginators of the Deregulation Act had the following
objectives for the new law:

a. To make available a variety of economic, efficient, and low-priced
services.

b. To place maximum reliance on competitive market forces and onAactual
potential competition to provide air transportation.

c. To prevent anticompetitive practices and conditions that would allow
carriers to increase prices unreasonably, reduce services, or exclude
competition.

d. To maintain systems for small communities and isolated areas.

e. To encouraje entry into new markets by existing new carriers.l4

‘The legjislation, which called for the systematic dismantling of the Civil
Aeronautics Board (CAB) and the powers entrusted to it, has opened the way for
free-market forces to govern routes and prizing. As a result, the route
systems of all carriers have been substantially restructured, carriers have
far-reaching flexibility in setting rates, and a number of =ni.rely i
airline operators have emerged. The new law provided for the gradual
phase-out of the AB's economic regulatory powers as well as the eventual
demise of the CAB by the heginning of 1985. However, some residual control
over carriers affairs will remain with the government., Areas such as
antitrust authority over airline operations and mergers, control ovec
subsidies, consumer affairs matters, and safety and technical matters will be
distributed to the Justice Department, Department of Transportation, Federal
Trade Commission, and Federal Aviation Administration officers as
appropriate.15

Wwith deregulation having removed previous barriers to market entry and

15




pricing flexibility, the industry has become more susceptible to swings in the
business cycle. This is especially true in the manner in which fare cutting
has been used as a tool to attract traffic. As a result, carrier revenues
have been diluted by widespread fare cutting and a decline in revenue yield

per passenger-mile is in evidence.16

Economic Environment

During the period 1979 through 1981 the airline industry experienced the

worst three-year period in its history.l7

According to the December 1982
Standard & Poor's survey of the U.S. Air Transoort Industry, American airline
companies are now entering 1983 in a state of considerable financial stress
following another year (1282) of gresat adversity for many carriers. The
suc:ession of losses since 1979 has produced a declining cash flow, decreased
shareholders equity, damaged liquidity, and suostantially increased debt, both
lonj-and short-term. Overall, the financial position of the major airline

companias has been seriously weakened.18

In 1982, Braniff International
became the first major carrier to file for bankruptcy in the history of the
airline industry. Additionally, four other airlines, Eastern, Pan Amerian,
Zontinental, and Western found it necessary to reach new agreements with
creditors when they were unable to comply with the terms of loan
agreements.19

The passage of the Airline Derequlation Act in October 1978 combined with
the rapid fuel price increases, noise abatement regulation, and business

recession have set in motion what promises to be a complete transformation of

the U.S. airline industry.
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Summary

ﬁ The three long-term factors discussed--fuel price increases, noise
abatement, and derrgulation--have combined in a synergistic manner causing a
profound effect on the environment in which the airline industry must
operate. This changing environment has had a more penetrating and immediate

impact on the induastry because the changes have coincided with a prolonged

husiness downturn.




CHAPTER III

THE EVOLVING AIR CARGO INDUSTRY

Introduction

The previous chapter examined the major factors which are causing rapid
changes in the airline industry. Tis chapter examines the current dynamics
of those and other factors within the air cargo sector of the airline industry
to determine the impact of current cargo sector trends upon the ability of the
itdustry to provide augmentation to the Civil Reserve Air Fleet (CRAF). In
'irt One of this chapter trends critical to the cargo sector will be
1 lentified and analyzed. These trends are then examined to determine if they
support the thesis that the U.S. long-range air carqgo fleet is undergoing
substantial change that could reduce air cargo movement capability available
to the CRAF in an emergency. Part Two examines the results of current
industry trends on the composition of the U.S. air cargo fleet to determine if
a loss of CRAF cargo capability is occurring and if so, how. Part Three

presents conclusions drawn from the analysis.

Part I: Trends

The air cargo industry underwent dramatic change in the decade of the 70s
that will continue to reshape its member companies and their capital equipment
requirements throughout the '80s. Three trends predominated which individually
and in combination have proved to be a significant detriment to the major air-

line's ability to provide augmentation to the long-range cargo portion of the

CRAF., First, a trend which has profoundly affected the industry over the past




decade is the large-scale withdrawal of the major airlines from all-cargo
service., Secondly, the air cargo business is becoming segmented into two
distinct markets--the time-sensitive, small package market and the heavy (over
70 pounds) bulk shipment market. Finally, the competitive environment is
changing significantly with the entrance of aggressive, efficient newcomers

requiring primarily smaller, non-CRAF capable aircraft.

Withdrawal Of The Major Airlines

An understanding of the position occupied by the air cargo business within
the airline industry is needed to fully appreciate the major airlines reduced
presence in this market. For most airlines, the air cargo business is larjely
ancilliary to their main business of moving passengers. While freight
operations orovided an average of 5.6% of 138l total revenues, they represent

only about 2.2% of the total revenue miles flownl

2

and have an erratic record
of profitability.“ The trend toward reduced major airline presence was
started in 1972-73 by Delta and Eastern Airlines when they cancelled their
DC-8 and Hercules carJo service. Trans World Airlines followed a short time
later by grounding their 12 B-707 freighters. By late 1982, only American,
Northwest, Pan American and United among the major airlines were operating

freighter aircraft.?

The total number of freighters operated by the major
airlines had shrunk to just 35 by 1 January 1983. On February 22, 1933, Pan
American further reduced its participation in the all-carjo business to a
single airframe when it swapped four of its five remaining B-747 freighters

for three of Flying Tigers passenger versions of the same aircraft. The

overall effect has been a decline in all cargo airframe mileage flown by the
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major airlines of some 48% in the past ten years.4

In our opinion, this

trend toward a reduced presence in the all-cargo market is largely the result

of the three¢ factors previously discussed in Chapter II -- deregulation of the
airline indistry by the Carter Administration 1978, the eightfold increase in

aviation fuel costs between 1973 and 1985 and federal airport noise

restriction: --plus the increased volume of belly cargo capacity available in

today's wide -body airline fleet.

Derequlatior

Prior to deregulation, governmeant imposed operating restrictions
effectively stifled competition within the air cargo market allowing the
scheduled airlines to dominate. Potential competitors were limited to
operation of aircraft whose cargo capacity did not exceed 7500 pounds.6
Since deregulation, however, substantially increased competition has deve .oped
from new, efficient and expanding operators who can now fly any type of cargo
aircraft they so choose, with great pricing flexibility and over a much wider
route structure than ever before. The decontrol of pricing allows these
smaller operators to take advantage of lower overhead and labor costs and
places the major airlines at a competitive disadvantage in many markets.
Decontrolling the route structure also allows every operator an equal
opportunity to service major cargo destinations that had once been the
province of the industry giants alone. Failing to recognize, in a timely
manner, the conseqiences of deregulation, many of the major airlines lost

market share rapidly.
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Fuel Costs

The dramatic rise in jet fuel prices from an average of $.13 per gallon in
1973 to $1.04 per gallon in 1981 has been a major factor in the withdrawal
from the all-cargo market by the major air carriers. As a percentage of total
operating expenses, fuel has risen from 12.6% in 1971 to 30.4% in 1981.°
Combined with leveling demand, excess capacity, increasingly expensive
tinancing and growing competitive pressures, fuel costs have forced the
airlines to cut hack in marjinal areas. As a result, most of the major
carriers have abandoned the all-cargo sector to the more efficient freight
operators and have sold or leased their cargo aircraft.

Due to curcent world economic conditions and the failure of the
Organization of Petroleum Exporting Countries (OPBZ) to agree on production
quotas and stable pricing policies, there has been a steady retrenchment in
oil prices in recent months. As rising prices were detrimental to airline
participation in CRAF cargo operations, conversely, a significant reduction in
jet fuel price could now augur well for CRAF cargo capability. wWhen the
a.rport noise reduction regulations were originally established in 1978,
operators of the older, high-noise B-707 and DC-8 freighters knew it would
mean expensive re-engining or the end of service for tie majority of the
narrow body cargo fleet by January 1, 1985. Most believed that in light of
then steadily rising fuel costs, these relatively inefficient aircraft would
be operationally uneconomical and thus grounded or sold long before that
date. The recent reversal in the trend of fuel prices, and forecasts for
further reductions, could enable these older aircraft to again become

economically competitive. if the re-born viability of these aircraft leads to

21




enough industry pressure to extend the 1985 deadline, to modify the
requirements or to provide waivers, the CRAF may yet retain a significant
portion of the narrow body cargo ‘leet until improved economic conditions
permit a permanent solution such s re-engining or replacement by a new
aircraft. In any case, the fluctiating price of fuel will continue to be a
major factor in airline industry participation in the all-cargo sector and in

availability of such equipmwent for the CRAF.

Belly Cargo Capacity

The introduction of wide~body aircraft with their spacious cargc holds
orovided the airline industry with substantially increased bulk cargo carrying
capability and flexibility. As a result, much of the cargo traffic still
carried by the major airlines has been shifted from freighter decks to the
belly compartments of reqularly scheduled passenger fflight:s.8 This allows
the airlines to increase aircraft load factors, spread operational costs over
3 nroader base and carry small cargo lots on a marginal cost vasis much as
special fares are used to £ill unsold passenger seats. Indeed, the belly
capacity now available exceeds the total commercial bulk cargo space require-
ment to such an extent that an estimated 50-60% of existing cargo hold capacity
travels empt:y.9 Available belly capacity, combined with the leveling off of
large item, long-range cargo shipments, resulted in underutilization of
freighter deck space and thus contributed to the subsequent reduction in
freighter operations by the major airlines. This significant unused bulk
capacity will have to be used before industry interest, if any, will turn to
aocquisition of additional new freighters. It could take a number of years at

the currently projected rate of cargo volume growth for this to happen.
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Industry Segmentation

The composition of the air cargo market has also been changing rapidly in
recent years. After years of relatively stable operations moving high-volume
bulk cargn, the high-tech information revolution hit the air carjo market with

smaller, lighter packages that required extra-fast handling.

The Small Package Sector

The big story in the air cargo revolution has been the rapid growth of the
time-sensitive, small package market while overall growth of air cargo ship-
ments has been sluggish. Frederick W. Smith, Chairman and Chief Executive
Officer of Federal Zxpress Corporation, cites six basic reasons for the rapi:
growth of the time-sensitive, small package market and for hijh expectations
for its further Jgrowth. First, breakdowns of microprocessors upon which many
of today's high technolxjy machines are dependent, are so costly in terms of
lost productivity that the value of moving spare parts to repair them far
axceeds the cost of the transportation to move them. Second, air carjo
systems have inherently less "friction" in them than the more traditional
transport systems. Third, the continued profusion of U.S. industrial nlants
f wors rapid and indiscriminate distribution of goods moving in high priority
t "ansportation systems, Fourth, managers, in recognition of the high costs of
t.:chnolojical obsolescence, are striving to minimize high technology
inventories. Fifth, the shift from an industrial to a service-based society
will continue to increase the demand for movement of time-certain,
time-sensitive items. and sixth, nothing can replace the ability of

time-sensitive cargo delivery systems to give the industrial sector of our
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society the flexibility needed to meet changing conditions.10

Ninety~five
percent of all items movinj in the time-sensitive, small package market are
individual pieces. While the top weight in this sector is 70 pounds

the average shipment is less than five pounds and consists of paper products

moving in support of the "white collar revolution."!l The overnight

delivery sector is by far the fastest growing portion of this market,
12

currently growing at a rate of approximately 20% annually. Meeting the
demands of this market has proven to be a task for which the major scheduled
airlines are ill-equipped. 3ince most of their capacity is concentrated
during daytime hours, the prerequisite promise of overnight delivery service

is largely unachievable.

Large Item Sector Stagnation

Substantial growth in sectors of the air cargo industry, other than the
time-sensitive, small package sector, is not expected. In fact, although the
total freight market grew at an average rate of 6% during the 1970s, overall
cargo ton-miles have been declining over the past three years due in large

j part to poor economic conditions. Ton-miles flown for 1980 and 1981 declined
3.8% and 1.2% respectivaly, with a further drop of 4-5% projected for
1982.13 FAA estimates of future U.S. air cargo traffic (Revenue Cargo
ton-milies) for the period 1983-1993 reflect slow growth at an average annual
‘ rate ranging from approximately 3 1/2% to 7%.14 Qur survey and discussions
with executives of airlines currently participating in the CRAF program

confirmed expectations of a relatively level, or at best slowly growing,

overall air cargo market in the near term.




The Changing Competitive Environment

The withdrawal of major airlines and increasing market segmentation have
, opened the air cargo industry to unprecedented competitive pressures. The
: industry members are changing and with them the equipment used. The result is
‘ clearly not compatible with providing the long range cargo airlift needed in

the CRAF oroqgr.am.

‘ New Market Entrants

'The rapii development of the time-sensitive, small package market and its
attendant requirments, coupled with the retrenchment of the scheduled airlines
from the all-cargo market, has induced many of the major freight forwarders to
aoquire or contract for their own cargo fleets and to conduct line haul
aperations themselves. John Bmery, Vice President of Emery Worldwide,
estimates that four years ago 2ighty percent of Fmery's cargo still flew on
scneduled !1.S. carriers. Today, more than ninety percent noves in company

15

planes. As could be expected, the entry of the freight forwarders into
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Line haul operations has meant the loss »f a substantial amount of both
freight and belly cargo business formerly orovided by the freight forwarders
and increased competition in the existing market. The increasing numbers of
regional air carriers also adds additional cargo nold space which is being
aggressively filled at the expense of other transportation modes and air cargo
' carciers. This capacity is a by-product of deregqulation and represents a
capability that will further reduce the demand for freighter airframes and

thus the U.S. long-range cargo capability needed in the CRAF.
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Smaller Aircraft Demanded

The limited projected growth in the large shipmant sector combined with
the rapid growth of the time-sensitive, small package sector has fundamentally
altered the type of aircraft being employed in the air cargo market. The
time-sensitive, small package sector dictates the purchase primarily of small,
efficient aircraft up to and including the B-727 for use in hub and spoke
operations. In this regard, John Emery notes: "In terms of the Emery cargo
plane requirement, we are basically dealing here with a business that involves
30 to 40,000 pound leg segments every day. T1t's not a New York-Los angeles
business. T1t's Endicott, New York to Amarillo, Texas. It's a variety of
different loop combinations in which, really, a 747 is not the answer to what

we are looking for."16

In this regard, it is also significant that no new
large freighter aircraft are on order and none are currently in aircraft
nanufacturer's production plans. Further, this situation exists despite the
fact that, as previously mentioned, existing B-707 and DC-8 freighter aircraft
st be removed from service by January 1, 1985 unless they are re-engined to
meet new federal noise standards. Presently there are no plans by operators
to re-engine any of the existing B-707 freighter fleet. Estimates of DC-8
re-enjining plans vary from 74 to 120 airframes, but to-date only eight have
actually been re-engined.l7 With the industry needing smaller,
shorter-range, more efficient aircraft to support future domestic cargo
operations and faced with the potential loss of most of the present

narrow-body freighter fleet, the serious implications for the cargo capability

need in the CRAF are apparent.
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Summary

From the foregoing it can be seen that the nature of the air cargo
industry is undergoing significant change that does not augur well for the
long range caryjo capability needed in the “RAF. 'The substantial withdrawal of
the major airlines from partizipation in the air cargo business, the shift in
the composition of freight being hauled, and the significantly increased

competition in the market all point to a reduced CRAF capability in the future.
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Part II: Air Cargo Fleet Analysis

Methodology

The trends already highlighted indicate that substantial change should ve
occuring in the the composition of the air fleets of the airline industry.
This section of the analysis examines the changes in the long-range, cargo
carrying air fleet and its impact on the CRAF program.

The composition of the CRAF fleet, as reflected in MAC HQ Forms 0-312, was
examninad over the period 1977-1982., Two d.ta points, 1 January and 1 July,
within each year were selected for analysis. Data was arrayed to provide a
historical picture for each airline participating in the CRAF program by type
aircraft comnitted (See Appendix A). Data points where a reduction in the
nanber of aircraft committed to the CRAF program occurred were highlighted for
further investigation. Operating and financial data reported by the airlines
to the Civil Aeronautics Board (CAB), the Federal Aviation Agency (FAA),and
other organizations such as the Air Transport Association (ATA) were analyzed
to determine the cause for these reductions. The reductions were subsequently
cateqorized as sales to domestic purchasers, sales to foreign purchasers,
leases to dome .tic lessees, leases to foreign lessees, still owned, crashed,
ar unknown (anomoly in reported data, data not reported, airline no longer in

business, etc.).

1977 Versus 1983

A useful beginning point is an examination of the long-range air carjo
fleet composition at the heginning and end points of the period, i.e.,

Januvary 1, 1977, and January 1, 1983 (See Table III-l). Currently, seventeen




airlines have committed long-range cargo aircraft to the CRAF program. This
L number has varied from fourteen to eighteen over the period examined with
changes primarily the result of bankruptcies and mergers. Table III-2
' provides a summary of the numbers, types, and capabilities of aircraft

; committed to the program on January 1, 1977, and January 1, 1983. It reflects

A trend toward modernization in the long-range air -arjo fleets. B-707s and
C-8s have declined numerically by 76% and 18%, respectively, while B-747s and
DC-10s have shown 143% and 55% increases. Owerall, it can be seen that there
nas been a net reduction of 14% (18) in the number of airframes committed to
the CRAF. While the number of aircraft committed to the program has
decreased, the larger capacity of the newer wide-bodied aircraft has more than
offset the loss of cargo capacity experienced. In fact, cargo nauling
capacity of the remaining fleet is now some 21% higher than it was in 1977.
However, the increased capacity does not come without some potential costs.
The reduced number of alrframes increases the penalty of comhat losses and
reduces, to a certain extent, the scheduling flexibility of the fleet. Tt
should also be noted “hat since the airlines are not purchasing new freighter
alrcraft, this benefi-ial tradeoff will not be occurring in the future. any

further reductions will represent a net loss of capability available to CRAF.

Analvsis Of CRAF Reductions

Table TII-3 provides a sumnary of the reductions in commitments to the
CRAF program during the period 1977-1982 categorized by the reasons for those
raductions. One hundred-thirteen reductions were noted during the period.

Fifteen, or 13% were anomalies in the data or their causes were not
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identified. From the remaining data, the airline industry's historical
propensities when airframes are removed from the CRAF can be determined.
Fifty-one percent are sold, fourteen percent are leased, nineteen percent are
still owned by the airline (some retained in a non operational status), and
three percent were destroyed in accidents. To ascertain the impe -t of these
reductions on CRAF capability, however, the data must be classifid with
respect to the purchaser or lessee of those airframes. Sales and leases to
domestic purchasers or lessees remain within or potentially available to the
CRAF whereas sales and leases to foreign purchasers or lessees result in their
loss to the program albeit sometimes only temporarily in the case of a lease.
Viewed in this manner, it can he seen that 34% of the reductions resulted in
sales or leases to domestic customers whereas 31% were sold or leasel tn
foreign firms.

Table I11-4 summarizes the reductions in CRAF commitments by type of
aircraft. Here it can be seen that sales and leases of the older B-707 and
DC-8 aircraft predominate. Only two of the twelve reductions in CRAF
comnitments of B-747 and DC-10 aircraft have been attributable to a :ale or
lease to a foreign customer. Sales and leases of B-707 airframes, o:. the
other hand, are heavily wighted toward foreign customers. Twenty-foi: of
thirty-four sales or leases (71%) were to foreign customers. This undoubtedly
reflects the early decision by the airlines that re-engining of the B-707s to
meet 1 January 1985 federal noise standards was not economically feasible, Of
the twenty-five sales or leases of DC-8 aircraft, sixteen (64%) were to
domestic firms and nine {36%) to foreign firms. This also tends to reflect an

earlier airline decision that re-engining of the DC-8 would make economic
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sense. With re-engining a DC-8 currently costing approximately $15-17 million
and in light of the current oil glut and consequent drop in fuel prices, the
economic feasinility of C-8 re-engining may have to he re-evaluated. Should
such a re-evaluation be unfavorable to re-engining, it can be expected that,
as in the case of the B-707s, sales and leases of IC-8s will become heavily
weighted toward foreign purchasers and lessees. Analysis to Table II1-5,
which portrays the status of all U.S. owned cargo capable aircraft leased out

at the end of 1981, portrays much the same general pattern.

na

E

The changes occurring in the composition of the airline industry fleets as
shown in the accompanying table's foretell a decline in U.S. long range cargo
carrying capability. Existing trends indicate that all B-707s will be
aliminated from the U.S. fleet by 1 January 1985 and that a substantial
prreion of the NC-8 fleet may also be lost. Further, since no new long range
freighters are b2ing bought and since sales or leases of these aircraft will
undoubtedly be to foreijn customers, future reductinns in airframes committed
to the ZRAF will not be compensatid for and thus represent a net loss of

capability.

Part 1II: Conclusions

A number of conclusions can be drawn from this analysis of the air cargo
industry. (1) All-cargo operations will continue to represent a relatively
small segment of the major airlines business. (2) The small package sector
of the market will probably continue to grow rapidly for the foreseeable

“uture
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while the heavy shipment sector will remain relatively stable or at best
growing only slowly. (3) The entry of freight fowarders and regional air
carriers into line haul operations, as a result of deregulation, will continue
to increase competitive pressure on the major airlines' all-cargo operations,
perhaps resulting in further reductions or withdrawals from the market. (4)
Until excess bell/ capacity is more fully used, few, if any, additional
long-range cargo aircraft will be purchased in the foreseeable future. (5)
Future requirements for new cargo aircraft will be predominantly for small,
highly efficient, non-CRAF capable airframes for us2 in hub and spoke
operations. (6) when airlines dispose of carjo airframes approximately 31%
can be expected to go to foreign operators and be lost to the CRAF. A much
higher percentage is possible if the airlines decide not to re-engine their
C-8s. (7) The number of aircraft committed to the long-range cargo portion
of the CRAF can be expected to decline further as B-707s are removed from
service by 1985. This decline could become quite precipitous if decisions are
made not to re-engine IC-8 aircraft and waivers to the 1985 noise standard
requlations are not granted. Up to forty-six DC-8s representing 40% of the

i airframes and 30% of the carJo capacity now in the RAF program could be
lost. (8) Future losses of cargo aircraft will be more damajing to the CRAF
than past reductions since no new long range cargo aircraft are entering the

fleet to provide offsetting capacity.
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Introduction

As discussed in Chapter One, the need for additional airlift capability
his been demonstrated in many mobility studies. T+ most recent, the
Congressionally Mandated Mobility Study (CMMS) and .ABER CHALLENGE-LIFT, were
used as the basis for the Air force airlift acquisit!ion program. IMM3
r2commended an airlift increase of 20 million ton-m les/day while assuming a 5
million ton-miles/day CRAF enhancement. However, C MS also stated that the 25
million ton-miles/day fails to provide the rapid dejloyment necessary to
implement the strategies outlined by the Joint Chiefs of sStaff in the study
scenarios. The airlift acquisition program announced in January 1382 proposed
44 additional KC-~10As and 50 C-5Bs. But even the addition of these aircraft
will not meet the 25 million ton-mile per day requirements as described in
CMMS. SABER CHALLENGE--LIFT determined that is is more cost-effective to
satisfy some of the oversize/bulk requirements using CRAF aircraft than owning
and operating a force of commercially available aircraft.

It is recognized in both CMMS and SABER CHALLENGE-LIFT that if the 25
million ton-mile/day increase in capability recommended by CMMS is to be
achieved, the commercial air carriers, through the CRAF Program, must make a
significantly increased contribution to lift capability. However, as
described in Chapter Three, the cargo CRAF fleet will, at best, stay the same,
and at worst could lose 40% of its airframes and 30% of its cargo carrying

capability between now and 1985 unless government intervenes. It is clear
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that if DOD wishes to increase the contribution made by the commercial air
carciers to strategic cargo airlift capability, the ability to carry cargo
nu: t either be retrofitted into existing passenger airframes or incorporated
luring airframe manufacture. The 0D program in which cargo-carrying
capability is incorporated into comercial passenger aircraft in order to
provide cargo capability during a CRAF activation is called the "CRAF
Fnhancement Progr: n." This chapter reviews the background, objectives and
progress of the . AF Ennhancement Program and discusses alternative incentives

that could increa:2 its effectiveness in encouraging airlines' rticipation.
pa

Background

The hasic objective of the CRAF Enhancement Program is to increase the
oversize cargo capability of civil transport aircraft in the CRAF. Modifica-
tions to enhance the oversize cargo capahility of existing wide-body passenger
aircraft were first formally proposed to civil carriers in December 1974.
Basically, the modifications included in the request for proposal would
incorporate a cargo door, strengthen the floor and add a cargo roller system
to wide-body passenger aircraft, making these aircraft convertible to a cargo
configuration. Costs for these modifications and associated operating and
maintenance expenses would be paid for by the government. In return, the Air
Force would receive a 16 year commitment for the aircraft. The money paid to
the carrier would be refunded if the aircraft were withdrawn from the CRAF
Program. Initial carrier response offered 87 aircraft, mostly B-747s, for
participation in the program. However, enabling legislation and funds

1

approriation were not approved by the Congress.™ Subsequent attempts to
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obtain Congressional approval for the program have achieved only limited

results. To date, only one IC-10-10 has been modit‘ied.2

Current Status

During the FY 83 budget cycle, CRAF enhancement obtzined increased
emphasis from the Defense Resources Board (DRB) and funding was increased and
accelerated from FY 87 to FY 84. Additionally, Congress expects the Air Force
to request further acceleration of the implementation of the CRAF FEnhancement
Program in the FY 83 Authorization Bill., To support these decisions, HQ MAC
is studying the ZRAF program to determine how best to ensure a successful
future program to modify wide-body civil aircraft into cargo-capable aircraft.

A namber of factors have combined to reduce the attractiveness of the CRAF
Ennancement Program to the carriers, not the least of which is the instability
of the program in the legislative and funiing cycles. The perception
ragariing lack of support for the program within the Congress and tne
Aministration has prompted the carriers to adopt a wait and see attitude.
The ~arciers have gone to considerable expense several times in the past to
prepare cost proposals and responses to Request For Proposals (RFP's) that
have yet to result in firm contracts.

The current budget proposal provides $1,079.9 million for the total
program (FY 84-FY 88) starting with $151.7 million in FY 84, This would
provide funding for 19 aircraft, 6 short of th2 25 aircraft desired.3 Tahla
IV-1 outlines the total obligational authority in the proposed budget, the

funding necessary to provide for 25 aircraft, and a schedule for delivery.




TABLE IV-1

CRAF ENHANCEMENT FUNDING PROFILE4

Fiscal Year

84 85 86 87 88 89 Total
TOA ($M) 151.7 179.4 228.9 254.2 265.7 0 1079.0
Funds Needed ($M) 192.8 256.5 273.5 291.0 372.0 0 1375.8
DRELTA ($M) +41.1 +77.1 +44.6 +36.8  +106.3 0 +305.9
ACFT Procured 4 5 5 5 6 4] 25.
ACFT Delivered 0 4 5 5 5 6 25.

Source: HOMAC (XPW)

The figures above are based on an acquisition cost of $13.7M and operating and
support costs of $28.1M per aircraft for a 16 year life,

Alternative Considerations

Recognizing that the CRAF Enhancement Program as structured has not
received the desired results, the Air Panel of the 1982 Conference on National
Strategic Mobility recommended that the Air Force revise the proqram.5
Discussions at the conference paralleled those of the 1981 conference which
called for solutions involving creative financing and innovations that are
attractive to industry and government.6

Projections show no new wide-bodied cargo aircraft being added to the
inventories of U.S. carriers. If the shortfalls in U.S. strategic cargo
airlift are to be reduced, equitable incentives to preserve and enhance

existing capabilities must be provided to U.S. carriers. Possible new

incentives for participation in the CRAF Enhancement Program are leasing
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options, government guaranteed loans, removal of the restrictions on the

commercial use of added cargo capability, preferential assignment of
government cargo to parti:cipating airlines, and some consideration for the
reduced value of the aircca’t at the end of its service life.

The CRAF Enhancement 4dodification Program also results in certain
inefficiencies such as decreased payload and increased fuel consumption. The
Enhancement Program should also consider the funding of additional wodifica-
tions to offset these losses. ~harles "pPete" Conrad, Senior Vice P:ssident
for Marketing, Doiglas Aircraft Company, has suggested modifications such as
fuel savings probes, computers and winglets. He states that winglets alone
could improve fuel consumption by more than 3%,

Another area deserving consideration for funding under the CRAF
Enhancement Program is the re-engining of the DC-8s now in the ZRAF. As
pointed out in Chapter 3, noise reduction regulations require the re-emgining
to be completed by January 1, 1985. The downward trend in fuel prices may
make it uneconomical for the airlines to re-engine these aircraft, which
include 30% of the CRAF cargo-carrying capability. If waivers to extend this
deadline are not granted, the airlines will most likely require financial
assistance to preserve this capability.

The CRAF Enhancement Program can only be successful by ensuring proper
compensation and reward to participating carriers. In order to accomplish
tnis, the government must guarantee a fair economic return to offset the costs

caused by the addition of CRAF enhancement modification to the carrier

aircraft.




Retrofit Of Used VS. New Aircraft

Another problem that has delayed implementation of the CRAF Enhancement

) ) Program 1s the disagreement concerning the wisdom of retrofitting older
existing aircraft. Some in industry and the government believe it to be more

sound to incorporate the enhancements in new wide-body aircraft only.8

However, Attorney-at-law John Wilson Perry, of Perry & Perry, Washington,

1 D.C., writing in the Defense Transportation Journal, argues that the program
should include the flexibility to include both new and existing aircraft. ‘e
points out the long lead time required for programming and obtaining
government appropriation. He further states that carriers acquire new

1 equipment based on cucrent operations and that neither government nor industry
can project the availability of new aircraft by the time funds for the program
would finally he available. He also outlines the advantages of being able to

modify either or both new and existing aircraft depending on their

R

availability.9 Because of the uncertainty of new aircraft purchases by the
airlines, it is logical to have the option to modify either new or existing
aircraft depending on which proves most efficient to meet national needs.

Ideally, all new wide-body aircraft would include features making them

adaptable to military needs in time of national emergencies. Uegislation,
including fair compensation, could be enacted to require this. However,
projections show the industry is looking primarily for smaller, shorter-range,
{ more efficient aircraft for carao use, With no new wide-body B-747 or DC-10
aircraft coming into domestic service in the near future, modification of

existing aircraft with enough years of useful life remaining is the only way

to achieve increased capability.
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Recognizing that cargo aircraft capability is absolutely essential for
strategic mobility and the national defense, and the fact that new wide-bodied
cargo aircraft are not coming into the inventories of the U.S. carriers, there
is a pressing need to preserve and enhance the existing capabilities. There
are a number of problems, perceptions and expressed objections to many of the
proposed solutions. The questions to be resolved are centered around the
attractiveness of options for commercial airlines to participate in tne CRAF
Enhancement Program, the legislation required to implement and sustain such'a
program, funding, and industry reaction to such proposals.

“Ye cargo-carrying airlines particpating in the CRAF program have all
cited funding, return on investment, and added tax or operating benefits as
the primary incentives for their voluntary participation in the program. Of
somewhat lesser emphasis, hut nonetheless a valid perceptual prohlem, is the
tack of consistency and high-level administration support for CRAF enhance-
ment. The airlines are also concerned that the modification of older aircraft
(i.e., B-747 and DC-10's) is not in the best interests of national Aefense
when newer models are already in the inventory. The latest model aircraft
Currently flying should he the primary target for enhancement., However, if

the newer models are not in service, nor being produced, the question is moot.

Leasing Options

The traditional CRAF Enhancement Program covers the direct costs of

conversion, loss of use of the aircraft during conversion and added operating

costs after conversion, but offers no additional incentives beyond those
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available to other CRAF participants. The development of options centered
around leasing of aircraft through the government appears to hold the most
promise for a near-term solution. A series of alternatives has been explored
by MAC that considerably reduces the total cost to the U.S. Government. The
new alternatives being examined include leverage leasing, a service contract
scheme and a purchase lease-back arrangement. (All options assume 1 fixed
nurchase nrice of $22.5M per B-747 aircraft; estimated modificatinn cost of
$13.7M per aircraft; a l2-year contract; and lease payments placed in a new
industrial fund designed to reduce costs of the program, or to return money to
the general treasury.)lO

Leverage leasing involves the purchase of unmodified aircraft from the
carrier by a trust company who sends the aircraft to the manufacturer tot

modification. The trust company then leases the aircraft to the Air Force

who, in turn, suoleases it to the carvier. The trust company pays all
axquisition costs. The Air Force nays the trust company lease payments
(operating and support costs) over the l2-year contract, and collects an equal
amount of lease payments from the carriers through the sublease.ll (see

Figure IV-1)

The service cont:act scheme is similar to Leverage leasing. The trust
company purchases the unmodified aircraft from the carrier and has the
manufacturer perform the necessary modifications. The trust company then
leases tne aircraft Airectly back to the carrier, and the Air Force guarantees
the lease to the trust company. The trust company pays all acquisition
costs. The carrier pays all operating and support costs through the lease.

The Air Force could owe the trust company the lease payments (0&M costs) over
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the 12-year contract if the carrier defaults and no replacement can be found.
(his situation could also occur in the leverage leasing option.} The service
contract option is favored by the industry because of the additional
investment tax credits ava .lable for the modification costs. This results in
lower lease payments for t e .arrier, but also results in a net decrease in
tax revenues for the U.S. - ov :rnment . 12 (See Figqure IV-2)

Purchase-lease-back invols2s the Air Force purchase of the unmodified
aircraft directly from the carrier, payment to the manufacturer to modify each
sircraft, and leasing of the aircraft back to the carrier. The Air Force pays
all acquisition and modification costs; and the carrier pays, through the
lease, all operating and support costs. The lease payments would ve ¥ rsited
in a new industrial fund to provide 1 revolving fund for continuation : 7 tne
pmqrdm.l3 {See Figure IV-3)

Any of these CRAF enhancement strategies would provide an aidition 4.8
nillion ton miles ver day capability at a significant savings over orj ically
owned and operated aircraft. The traditional CRAF Enhancement Program 3 the
mst expensive in terms of budget outlay, but offers the lowest risks i the
best acceptability to the various Congressional committees and trade
associations. The leverage leasing and service contract approach woild cost
the Air Force nothing if all aircraft remain leased at a rate nign enough to
cover the cost of anquisition and modification, but does result in a decrease
in general tax revenue. The purchase-lease-back option would provide a
positive cash flow, but requires money up front for initial acquisiticn and
ultimately could put the U.S. Government in a profit-making position.17

All of the lease options require the purchase of aircraft from the

carrier. This provides a substantial cash infusion to those carriers at a
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time when it is vitally needed, and but may be viewed by competing carriers as
subsidization and unfair competition. The case for leasing of aircraft and
subsequent leasing back to the carriers can be made, however, on the basis of
national defense and should eventually be sustained, but it will likely
involve lengthy legal and congressional proceedings.

The Merchant Marine Act of 1970 attempted to sol e similar problems in the
shipbuilding industry. 1Its basic flaw was the omission of long-range
consistent funding to achieve its stated mandates of subsidization and
contruction support ceilings to build 300 ships over a 1l0-year period.18

he use 5f a leasing program to finance airlift carqgo convertibility would
inimize the need for federal funding. The leasing program does have some
irawbacks, however. The government must guarantee the lease and would,
tyarefore, we liable should a carrier, like Braniff, go bankrupt and break its

lease.

“ommercial Jse Of Enhanced Capability

Another possible incentive to the airlines to encourage participation
would be provision for the use of the enhancement capability in its commercial
ventures. This could take at least two forms: (1) the use of the cargo
zapability for commercial purposes, and (2) an increase in the amount of
Jovernment cargo to the CRAF participating airlines. Increased airlift of
household goods overseas could provide additional sources of revenue to the
carrier. However, such a shift of cargo modes can expect to cost considerably
more and to meet considerable opposition from those modes which would lose

shipment of the cargo.
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A number of corollary factors must be addressed if we are to consider such
a shift of cargo to commercial aircraft. The acquisition of additional C-5B
aircraft requires a specified level of crew proficiency training in long-range
cargo flights to assure maximum efficiency of organic airlift. The reduction
of available cargoes from MAC channels could decrease the opportunities for
proficiency training, as well as have a significant impact on the Airlift
Services Industrial Fund (ASIF). Further, the shift of overseas household
goods transportation to the enhanced CRAF fleet would decrease the volume of
cargo currently supporting similarly enhanced sealift capability in the
Military Sealift Command (MSC) as well as increase the DOD Transportation Bill.

The resolution of these considerations must hegin with a national resolve
or commitment to the need for a combined (organic and commercial) airlift and
sealift program. Once that has been established, existing industrial fund
criteria could be changed to accept (or waive) a level of underutilized
peacetime airlift capability so that it does not reflect in inflated airlift
rates. Missions flown solaly for training purposes could be funded
separately, outside of the ASI®., An equitable distribution of all available
cargo loads between sealift and airlift could be developed as an incentive for
commercial participation. These DOD and national policies, as well as others

that may be necessary, can be accomplished once the commitment is made.

Summary And Conclusions

Previous efforts to obtain Administration and Congressional support for
CRAF enhancement have not been successful. The airlines have lost interest in

the program due primarily to the lack of consistent support and their
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financial difficulties. To correct this, new and innovative approaches to
finincing, legislation and incentives must be pursued, along with development
of 1 national commitment to the need for developing and maintaining an airlift
capability as part of a national defense program. Lessons learned in the

it :mpt to resolve the problems in sealift capability through the Merchant
“arine Act of 197) should be adapted to the similar problems in airlift. The
designation of airlift as a national ’z:fense need, with the acceptance of some
Tor n of government financial assistance to the air carrier industry, is
imperative if we are to regain the requisite strategic mobility pase. As a
n1ational Aefense need, legislation is necessary to require military strategic
tobility capabilities to be built into every aircraft as a condition for being
licensed, as well as comprehensive legislation and funding for CRAF
augmentation. If strategic mobility is truly a defense need, then U.S.
industry and its productive innovation must be motivated to pursue courses of
action compatible with that need,

Considerable time will be required to enact the legislation necessary to
pursue an "Airlift Capabilities Act" and the legislation will undoubtedly
encounter some 3trong opposition and lengthy Congressional hearings. In the
near term, the most feasible options are (1) to take maximum advantage of all
forns of financing available to industry and the government for the
enhancement of civil aircraft, (2) to develop a means for the air carriers to
use all or a portion of the enhanced cargo capability for non-defense or
commercial business, and (3) to re-direct additional government cargo to
airlines and enhanced aircraft participating in the CRAF and CRAF Enhancement

Program.
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Our research shows that the most feasible and attractive financing option
to the industry is the sale of candidate aircraft from the carrier to a trust
or holding company, which would have the cargo convertibility modifications
accomplished and who would then lease back the airframe to the airlines. This
has been defined as the service contract scheme by Military Airlift Command.
The government's role is to guarantee the lease, and must pick up the lease if
one of the airlines should default. The attractiveness to the air carrier is
the cash infusion at a financially difficult time and the negotiation of a
lease tnat would be comparable with the increased weight and operating costs
of the enhanced aircraft, which provides a considerably lower expense than
orincipal and interest in owned aircraft. The appeal to the trust corpany is
the increased tax benefits, return on investment, and reduced risk.

As a means of assuring the continued operation of the civil carrier, an
option to use the enhanced cargo capability of each participating airline
should be developed. A proposal to be able to use the enhanced capability on
a routine commercial basis, coupled with a re-direction of additional
governinent cargo to those airliners, would also provide a means to better use
the capability.

Further, the Government should consider providing financial support to the
carriers to re-engine the cargo capable DC-8s in the CRAF. Every effort
should be made to preserve this important segment of our cargo-carrying

capanility.
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CHAPTER V

STRATEGIC AIRLIFT POTENTIAL OF THE BOEING B~767 AIRCRAFT

Introduction

Previous chapters have described the forces impacting on the domestic
airlines and some of the results of those forces. As oreviously described,
the United States is losing a portion of its long-range commercial airframes
through sales to foreiqn carriers. Recognition of these losses raises the
question of whether or not replacement airframes being purchased by the
airlines have strategic mobility capability and motential utility to the TRAF.

Our review of the market indicates that two aircraft have the potential
for replacing any DC-8, B-707, B-747 or DC~10 airframes which have been sold
or will pe sold. The first, the Airbus A 300/A-310 manufactured in Europe has
enjoyed very limited success in the U.S. with only 30 airframes being sold in
the domestic U.S. market--all to Eastern Airlines. No additional U.S. orders
are peniing. We believe these airframes, while successful in the foreign
market, will not significantly penetrate the U.S. market, and therefore their
potential to CRAF will not be discussed here.

The second airframe is the Boeing B-767. (Figure V-1) As of January 1983,
Bozing had delivered 17 3-767s to domestic airlines and has 88 additional
announced orders and 68 options to U.S. airlines. Because o! the potentially
large nuamber of B-767 airframes in the domestic fleet, this chapter will
concentrate on the potential of the B-767 to serve as a strategic mobility
airlift asset. For the purposes of this examination, the following criteria

have been established. To qualify as a strateqic airlifter the airframe must:
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Have non-refueled range of at least 3500 miles (the standard range
capability for Long Range International CRAF)1

Must carry a payload of at least 208 passengers or 45,000 lbs. of cargo
{equivalent to a minimun Maximun Takeoff Weight (MI'OW) stretch DC-8).
Without these minimum capabilities, the aircraft would have only limited

value as a strategic airlift,

Methodology

To develop an understanding of the capabilities of the B-767 all available
literat.ire on the aircraft was reviewed. On November 19, 1332, a letter
(Appendix C) from the study team was sent to the Boeing Company requesting
specific information which would expand and clarify data available in the
literature. After receipt by Boeing of the request for information, two study
team memhers traveled to Boeing headquarters in Seattle, Washington to further
develop a detailed understanding of the aircraft's capabilities and potential
to the CRAF program. Data contained in the Boeing response dated March 11,
1983 as well as other Boeing publications provided the source of most
information used in this chapter. Other sources will be appropriately

footnoted.

The Boeing 8-767

Aircraft Specifications

In physical dimensions, the B-767 has approximately the same wingspan and
length as a B-707 but has a wide-body cabin and only two engines. (Figure

V-2) The wide-body cabin is designed to seat seven abreast divided oy two
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aisles. A variety of seating configuations are available depending upon the
desires of the purchasing airlines (Figure V-3). Airplanes delivered to U.S.

- airlines to date are confiqured as follows:

TABLE V-1

SEATING CONFIGURATIONS OF ON ORDER AIRCRAFT

Airline First Class/Tourist
United 24 / 173
Amer ican 24 / 180
Delta 24 / 186

Source: Boeing

The airframe is presently offered in four maximum takeoff weights (MTOW);
282,000 (reduced gross weight), 300,000 (standard gross weight), 315,000
(increased gross weight) and 345,000 (extended range). To date, U.S. airlines

have placed 105 firm orders and nhold 68 options as :Jllows:

TABLE V-2

ON ORDER BOEING B-767s

Airlines Firm Orders Options MTOW

United 39 30 300,000
, American 30 0 315,000*
{ Delta 20 22 315,000%
WA 10 10 315,000*
Western 6 6 315,009*

*For deliveries after September 83

Source: Boeing
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The four different MIOWs are achieved without major change to the aircraft
and represent expected normal growth capability. Only a few minor changes are
F made to some systems such as landing gear, tires, etc., to obtain the growth.
A3 a result, the cost to achieve the increased MTOW is relatively minor. The

growth is also obtained with a minimum increase in the airframe's operating

empty weight (OBW).

TABLE V-3

E3rTMATED PRICES OF BOEING B-767sS

B-767-200 Operating Empty Increase Price Increase
MIOW Wweight* (LBS) Over Base Est ($M)* Over Base
282,000 178,810 -210 $41.109 0
300,000 179,020 Base $41.109 Base
315,000 179,020 0 $41.619 $ .510
345,000 130,400 +1380 $44.122 $3.013

*Approximate weight and price. These will vary somewhat depending on nake
of enjgine and selection of customer ontions. Prices are FY 82 dollars.

30urce: Boeing

Since the increase in MTOW is gained with little operating empty weight
penalty, the additional takeoff weiqht can be utilized either to extend ramje
by carcying more fuel, or for carring heavier payloads. Figure V-4
demonstrates the trade-off between payload and range for the various models.
{ With this basic understanding of aircraft size, range, and payload, we can now

examine what its capabilities are in specific mission areas.

Passenger Capabilities

To determine the abhility of the B-767 to serve as a strategic airlift
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passenger carrying aircraft, we examined the capabilities of the various
models to carry people 3500 miles. Passenger weights to be used for this

examination will be 300 lbs. each for combat troops and 225 for non-combat

individuals.?
TABLE V-4
TROOP “ARRYING CAPABILITY OF THE B-767
Combat Troops Noncombat

% transport Distance 208 4 transport Distance 208

3500 miles Transported 3500 miles transported
282,000 50 1000 67 1800
300,000 107 1750 142 2700
315,000 156 2500 203 3500
345,000 223 3700 298* 4700

*Cahin cannot be configured for that size passenger load. The unused
weijght conll be used to carry bulk cargo in the lower deck.

Sourca: Boeing

As can »e seen, the minimum MTOW in the B-767 which snould be considered
for passerger airlift is the 315,000 lb. version with the 345,000 lb. version
preferred. These takeoff weights allow it to perform at least the previously
defined minimunm mission.

In defining the scope of this review in Chapter I, it was stated that only

{ cargo CRAF capabilities were to be reviewed. This short discussion of the
passenger capability of the B-767 is included because of the possibility that

25 B-747 passenger aircraft ~ill be changed to cargo convertible models

through the CRAF Enhancement Program. Although there is no passenger aircraft




shortfall at the present time, the loss of 25 of the 115** domestic passenger
3-747s, (and most B-707 and DC-8s) from the passenger CRAF program by 1985 may
‘ause a passenger shortfall. In such a case, the B-767 in MIOW's is greater
:han or equal to 315,000 lbs. offers a possible replacement capability. In
addition, strateyic airlift movement planners may prefer the use of the B-767
to the shorter ranged DC 10-10s currently in the CRAF. Although the B-767
carries a smaller passenger load, the ability to transit most critical legs
without refueling may offer sufficient advantage to displace the larger load

NC 10-10s that must make an enroute stop.

cargo Capability

The liscussion of the potential cargo carrying capability of the B-767 is
more complex than the rather straightforward assessment of its passenger
Japability for two reasons. First, at the vresent time, tihere is no cargo
rarsion of the 3-767 and none is planned until 1986 at the earliest. Further,
tne probability of a cargo version of the B-767 being Jeveloped and
commercially sold is diminished by the slow growth in long range, over 70 lb.
ver package air freight market and the sizeable growth in belly cargo capacity
as descried in Chapter ITI. These trends significantly diminish the
orobability of sufficient domestic commercial demand developing for a cargo

version to warrant the research and development expenditure. Without actual

**]149 Total B-747s in operation with domestic airlines3
- 34 Total B-747s commnitted to cargo CRAF4
115 Passenger B-747s potentially available to CRAF
-110 Passenger B-747s comnitted to CRAFS
5 Domestic B-747s in use but not committed to CRAF
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hardware to examine, discussions of capabilities, weights, ranges, carrying
capacities, costs, etc., are bounded by a degree of uncertainty. Furtner, the
manufacturer, Boeing, is the sole source for performance data and cost
astimates.

The second element which complicates the examination of the cargo
capabilities of the B-767 is the number of variables involved. To simplify

the examination of the B-767 as a potential “RAF car jo ailrcraft, two

altarnatives will be considered. The first alternat.ve will examine tihe costs
associated with incorporating the minimum eanancements which will allow the
aircraft to meet the predefined minimum requirement--to carry 45,700 1lbs. 3500
miles, We will ca:l this tne "minimium <anahle confiqguration.” The second

1l ternative to ne =2xamnined will be a "fully capable™ convertinle freigh' 2c

w1 1th maxinizes the avzailable capanilities of the airframe. (Both alterna-
tises examined are adling cargo capability to a passenger aircraft., If the
B3-767 was bought as 3 freighter, the freijht hauling capability would be
greater than the "fully capabile" (convertinle.)

Since there is only a small probapility of significant numbers of
‘r2ighter versions of the B8-767 entering service with Jomestic air carriers,
1f the military wishes to exploit the cargo capabilities of the B-767, it will
nave to he, in all probability, through some form of enhancement program. As
discussed in Chapter IV, DOD would pay for the incliasion of features which

| would allow a passenger airnlane to be converted quickly to a cargo airplane

when required. Therefore, the potential costs to DOD, as well as capabilities,

will he discussed. All costs will be stated in constant FY 82 dollars.
“odifications and additions to a passenger plane to provide cargo

capability usually are broken down into the following four categories:
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Installed on tae air --aft floor after removal »f passenger oot
such as seats, Jalley, and lavatories.

4.

1. cCaryo floor structure incluiding strengthened body frames and floor
beams.

2. A 134 inch cargo door and door surrounding structure.

3. Cargo aandling system hardware, usually in a kit foru, wilcn Wil e

EIOEECD PR RS M aht

Convarcinla passenger accommdiations and miscellaneous onser oo

vrovisions such as revised controal zable ronting, revized decywres:iion

venting, oroviding arjo compartment lighting, and vevised pass g

aceomnodations trom fixed to convertinle configuration.
An alrcraft equipned with these features woa 1 o anla £y £ 0

comner>ial alrline during peacetime in a passenger confiyirar:

TRAF activation, the passenger features would bo renoved it oo

<tt would be installed. ™e mala Jdecs cargo tloor of =ae - »

1ther

to mandle palletized cargo in two configarizinns; 2

1 s1nyle row of vallets. (Figures V-5 « /-6)  iHr simlitication,
11scussions of vallet loads #0LlL aszsaene the single row ot ol
| 1inch limension across the “uselage.  Altnduagh £nl1s 1 3 les. ot

ration for utilizing the availaola cabe 5! the mailn doo<, 1t 0

tional advantage of requiring minimam contouring »f =ne oarlt-m

Racn of these additions entails an acquisition cost.,  a
adds operating weignt to the aircraft when in passenyer sero e,
weijht increases fuel consumption and therefore overating -tostsa,

information furnished by Bo2ing, we can estimate the aaquisition

WOy s

11

Sex1on

TOSUS, WY

and added operating costs for 1s years of operation associited ~ith ey ¢

! these categorias.

"3

Berause of uncertainty, a hin 'low range has oeen -0 Lo




TABLE V-5

WEIGHTS AND COSTS OF CARGO PROVISIONS

Acquisition Cost($M) Weight (LBS) Operating Cost($M)

Cateqgory High Low High Low High Low
Cargo Floor .700 .556 3040 2280 1.014 .760
Zargo Door 1.401 1.113 3120 2340 1.040 .780
‘fargo Handling .832 .661* 1200 900* . 400 .300

System
Jonvertipility 1.445 1.1438 640 480 .213 .160
otal 4,378 3.478 8000 6000 2.667 2.000

* e yoalght estimate includes only those components which remain in tne
arrolane at all times. The price estimate also includes the cargo handling
aariwire whish is removable and stored in kit form.

A111mam Capanle Tonfiguration

Te ainiman capabls configuration would begin with the 330,000 4DOW. To
*nis mod2l would be added the cargo door, the cargo handling system and all
the convertinl? conversioan provisions. As can be seen by Fiqure V-7, the
aircraft is limited by MIOW and not floor capacity. Therefore, the floor
would not need to be strengthened. The existing passenger floor which is
H1ilt to support 53 1bs. per running inch could be used since the passenger
floor -123i3n would allow a maximum load of 64,000 lbs. on the main deck which
exceeds the 45,000 1b. payload the aircraft can carry 3500 miles. Light
vehicles such as the M-151, M-280 series, Commercial Utility Cargo Vehicle
(CUCV) and the High Mobility Multipurpose Wheeled Vehicle (HMMWV) could be

carried if a flooring of pallets were laid to spread and distribute the load
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evenly. (Figure V-8 & V-9) One significant limitation should be noted. None
of the 14 463L pallets could be loaded to more than 4600 lbs. and could
average only 3200 lbs. The "Saber Thrust"6 study determined that the
axpected average weight of a loaded cargo pallet during a contingency is 4500
; lbs. Therefore, approximately 503% of expected pallet loads could not be
carried in this configuration B-767 hecause of weight.
The DOD would be responsible for the following costs associated with
converting a passenger aircraft to this minimum capable convertible cargo

configuration:

TABLE V-6

JOsT OF MINIMUM CAPABLE ZONFIGURATION

High Low
Cost Over Base for MIW 0 0
Caryo Floor ] 3
Zargo Door 1.401 1.113
Cargo Handling System .832 .661
Tonvertible Accomnodations 1.445 1.148
Increased Operating Josts* 1.653 1.240
Lost Alrline Revenues* 2.500+ 2.000+
fotal 7.831+ 6.162+

*Estimates based on typical airline operation.
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The cargo convertible features will add 4000 to 6000 lbs. to the empty
operating weight of the passenger aircraft. This additional weight not only
increases operating costs for fuel, but may displace revenue producing
passengers or cargo. As Figure V-7 shows, the potential lost revenue is
applicable throughout the operating profile.

'This configuration .neets or exceeds the minimun criteria established. It
will carry 45,000 lbs. 3500 miles, loaded on 14 pallets to a maximum weight of
4600 lhs. each. The major advantage of this configuration is that it
mininizes the cost to the government. Major disadvantages are:

1. Provides little flexibility in loading of pallets since no pallet
vosition can weigh more than 4600 1bs.

2. Does not take advantage of the full inherent capability in the B8-767
airframe.

3. Would be anplicable to DOD only, and would have little commercial
cargo usefulness. As such, it may encounter airline opposition.

4. Most if not all of the weight carrying capacity would pe consumed on
the main decks thereby wasting the consideranle cube avalilahle in the lower

deck, (Figure V-10)

fully Capable Convertible Freighter

In this alternative, we will increase the MTW to 345,000 lbs. and
incorporate a fully capable cargo floor. The cargo floor will be designed to
‘ 146 lbs. per running inch. Costs associated with this alternative are

estimated as follows: (Operating costs are estimated for a 16 year period.)
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TABLE V-7

QOSTS UF FULLY CAPABLE CONVER[IBLE

High Low

Cost Over Base for MIOW 3.013 3.0113
Cargo Floor .700 556
Cargo Door 1.401 1.113
‘argo Handling System .832 661
Zonvertible Accommodations 1.445 1.148
Increased Operating Costs* 2.6h7 2.000
[ost Airline Revenues* 0 0

Total 10.058 8.491

*Estimates hased on typical airline operation.

As can he seen Figure V-11, this configuration will he capable of transpor-
ting 75,000 lbs 3500 miles on 14 main deck pallets loaded to an average of
5340 1Ihs., but up to 12,000 lbs. per pallet position. (The 83x108 463l pallet
is designed to carry up to 10,000 lbs. Although it 1s doubtful that a 463L
pallet woull ne 1-3ded to a weijht in excess of 10,000 lns., soma 3ft x 8ft x
LOft commercial containers may 2xceed 10,000 lbs., since their design weight
linitation is 15,000 1lbs.) It should be noted that the 3360 lbs. average
pallet weight is not considered a limitation. This confiquration's capability
£ty average 5360 lbs. per pallet is significantly above the 4500 averagje pounds
per pallet predicted by the "saber Thrust" study.7

No cost is anticipated for "Lost Airline Revenues" associated with the
increased operating empty weight since the revenue generating payload capacity
of the 345,000 lb. version with convertible modifications while operating in a
passenger configuration is approximately equal to the 300,000 and 315,000 lb.

version without modification. In fact, on longer trips the modified 345,000




1lb. version exceeds the other two versions and could be exploited by the owning

airlines. (See Figure V-12)

Comparison Of Two Alternatives

The two alternatives can he compared in a variety of ways such as pounds
moved 3500 miles, miles able to move 45,000 lbs., and cost per pound moved.
The following table compares the two alternatives in a variety of ways.

ZConparisons are based upon the high cost estimates.

TA3LE V-8

COMPARISON OF 300K and 345K MIOW ALTERNATIVES

Mininun Capable Fully Capable
(300,000) (345,000)
Pounds Moved 3500 Miles 45,000 75,000
Miles Able to Move 45,000 Lbs. 3,500 5,300
Cost Per 1lh. Moved 3500 Miles $174 $134

source: Boeing Airplane Company.

This comparison indicates that the fully capanle aircraft proviies more
cost effective airlift capability. Not only is it cheaper on a "per pound
hasis" than the minimun capable confiquration, but it also provides important
advantages in the event o9f a non-NATO contingency. In the Pacific, a 345,000
lb. B-767 can fly non-stop from McCord AFB, Washington to Kimpo, Korea with
over 45,000 lbs. of cargo. In a Middle Eastecn crisis, such an aircraft can h
fly nonstop from McGuire AFB to Cairo Egypt with almost 50,000 lbs. of cargo.

In the NATO scenario, the 345,000 lb. convertible would allow the
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loading of 14 463L pallets on the main deck to an average of 2.3 tons per
pallet (MAC estimate of average bulk cargn weight per pallet)8 and still

cacry over 10,000 lbs. of cargo in the lower lobe.

Noes The B-767 Fill A DOD Need?

If the fully capables B-767 is the proper alternative to select, one still
nust address whether any B-767 is a proper selection to enhance for strategic
airlift cargo carrying juty. Said simply, "Is the fully capable B-767 a
proper choice compared to other airframe alternatives, and can it contribute
to reducing the airlift shortfall?"

First, let us exanine the first part of the juestion by comparing the
~apapilities of the B-767 to the C-141B and then to a B-747-100 which has been

modified through retrofit to a convertible at a MW of 750,000 lbs.

TABLE V-9

JOMPARISON OF 'THE ©-141B TO THE B-767

C-1418 B-767
4 Hf Main Deck 463L Pallets 13 14
Neight Carried Dover to Ramstein 50,000 75,000
Main Deck Cupe Ft 7,024 7.330
Lower Lobe Cube Ft 3 3,070
Total Cube Ft 7,024 10,400
Carry Bulk Yes Yes
Caccy Oversize Yes Some
Max Container Size 8x8x40 8x8x10
Largest Wheeled Vehicle 5 ton 1 1/4 ton

Source: C-141B, USAF Reg: 76-2
B767, Boeing
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As can be seen, the B-767 compares favorably with the C-1418. The main
constraint for the B-767 is the 134 inch cargo door which restricts the size
of cargo which can enter. The comparison of a B-747-100 convertible to the

B-767 convertible follows:

TABLE V-19

COMPARISON OF THE B-747 'TO THE B-767

B-747-100 B-767
# Main Deck 463L Pallets 33 14
Weight Carried McGuire to RheinMain 200,000 81,000
Main Deck Cube Ft 20,770 7,330
Lower Lobe Zube Ft 5,990 3,070
Total Cube Ft 26,760 10,400
Carry Bulk Yes Yes
Carry Oversize Yes Some
Max Container Size 8x8x20 8x8x10
Largest wheeled Vehi-:le 5 Ton 1 1/4 Ton
Cost to DOD (Mil$) 41.809 10.05
Cost Per Pound Moved $209 $ 124
Cost Per Cubiz Ft Moved $1562 $1035

Tis analvsis indicates that on a "cost per pound moved" or on a "cost per
cubiz foot of cargo space" the B-767 compares favorably with the B-747-100.
It snould be noted that the B-747 "Cost to CRAF" includes the revenues lost to
the owning airline while the aircraft is out of service being retrofitted.

To this point, the analysis of the B-767 nas examnined only the capability
of a B~767 convertible freighter, and the cost effectiveness to DOD of buying
that capability through the TRAF Enhancement Program. From the analysis, the

reader can see that the B-767 is a very capable airplane, has longer legs,

greater cube and greater weight carrying capacity than an unrefueled C-141-8.
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In addition, it is cheaper to add capability to the CRAF by including conver-
tible provisions during the manufacture of B-767's than by retrofitting B-747's
when measured on a cost per pound delivered or cost per cubic foot of cargo
space available. To this point, the question that has not been asked is "Is
the type of carqgo capability available through the use of the B-747 what DOD
needs?" The answer to this question is clearly "Yes." ‘'The B~767 appears to
offer great potential as a very efficient bulk cargo carrier with some
oversize capability.

The shortfall in outsize capability is being addressed and partially rec-
tified with the proposed purchase of an additional 50 C-5Bs. Assumning the
completion of the C-58 purchase, a recent USAF/SA study estimates that 100
B-747 cargo equivalents could be added to the CRAF before the outsize capa-

10 As descrihed in

pility becomas the limiting factor in unit closure dates.
Chapter Four, the NDOD PWM presently contains an initiative to retrofit 25
B-747's to a cargo convertible configuration. This initiative will provide

25% of the bhulk/oversize capability needed to complement the new C-5 buy, The
B3-767 convertible offers significant capability to fill the remaining 75%. It
should be understood that the B~767 is not a substitute for the B-747. The
B-747 is capable of carrying oversize items which cannot ve carried in a

B-767, but just as the B-747 complements the C-58 by allowing it to concentrate

on outsized cargo, so will the B-767 complement the B-747 by allowing it to

concentrate on oversize cargo.

Other Potential Limiting Factors

Thera are two remaining factors which could potentially limit the utility

of the B-767 to the CRAF fleet. The first factor is that most B-767s are being
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pought with a cabin configured for a two man crew. Federal Air Regulation
(FAR) 121.385, Composition Of Flight Crew, states that "no certificate holder
may operate an aircraft with less than the minimum flight crew in the
airworthiness certificate of the aircraft flight manual approved for that type
aircraft; and required by this part for the kind of operation heing
conducted." FAR 121.389, Flight Navigator and Specialized tavigation
Equipment, states that "no certificate holder may operate an airplane outside
the 48 contiguous states and the District of Columhia, when its position
cannot be reliably fixed for a period of more than one hour, without:

(L) A flight crewmember who holds a current flight navigator certificate;

(2) 3pecialized means of navigation approved in accordance with 121.355
which enables a reliable determination to be made of the position of the
ailrcratt by each pilot seated at his duty station."

‘The B-767 has the specialized navigational equipment required to comply
with FAR 121.389 and therefore crewmemher requirements should not be a factor.

The second factor that must be considered if the B-757 is to be used in a
passenger CRAF role is that it has oanly two engines. FAR 121.161 states
"Unless otherwise authorized by the Administration, based on tne character of
the terrain, the kind of operator, or the performance of the airplane to bhe
us~1, no domestic or flag air carrier may operate in any operations, and no
supplemental air carrier or commercial operator may operate in
passenger-carrying operations, a two-enjine or three-engine airplane (except a
three-engine turbine-powered airplane) over a route that contains a point
farther than one hour's flying time (in still air at normal cruising speed

with one engine inoperative) from an adequate airport." This FAR paragraph
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stems from the old Civil Aviation Rules which were drawn up in the 1940s. 'The
text was revised again in 1953 and became Part 121.161 oY the FAR, which is
still in force. Another regqulation, Paragraph 4.1.1 of Annex 6 to the
International Civil Aviation Organization Regulation prevents those operators
who do not fall under U.S. jurisdiction from flying the big twin jets on

routes which are more than 30 minutes from an alternate airfield.

These limitations, both national and international, came into pfing at 3
time when the reliahility of 2ngines during cruilse was not what it is today,
and the rules are now difficult to justify. According to very conservative
estimates produced by Airbus Industries based on the current operating
statistics of the Gm CF6-50 and Pratt and whitney JTID-59A, the orobabiiity of
1osing both engines while at cruise is less than 3.7 x 10'10. To put that
into perspective, the probability of an in-flight shutdown of 1072 per
flying hour corresponds to one shutdown in 200 years of U.S. Jomestic
operat'mns.Ll

Recognizing this low risk, a certain flexibility of interpretation has
been given to the FAR by the FAA. Eastern Airlines, for example, has
benefitted from an exemption since 1977 which allows it to operate its Airbus
A300 hetween New York and 3an Juan in Puerto Rico--the 60 minute limitation
has been increased by special FAA authorization to 75 minutes. Air Florida

{ obtained a similar authorization in 1980 to operate Boeing 737s between New
York and Porto Plata in the Dominican Republic. However, further relaxation
»f the 60 minute rule for commercial passenger air carriers is not expected
soon. In a February 4, 1983 speech, Mr. J. Lynn Helms, Director of tne
Ffederal Aviation Administration, indicated a reluctance to ease the 60 minute

rule, 12
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Although the 60/90 minute rule is a factor during current day operations,
it 1s felt that during a mobilization or CRAF activation, a waiver would bhe
justitied. Therefore, the 60 minute rule should not be a limiting factor in

using the 3-767 to supplement the TRAF passendger capability.

Zoynciusions

T™is chapter has orovided a discussion of the present and future
capanilities of the Boeiny B-767 aircraft to support strategic airlift
raquirements.  trasently, the aircraft scheduled to ve delivered in the 315,000

MTOW confiquration can contr oute meaningtilly to stratejic passenger
airlitt. However, to take advantage of this capacity, a standby waiver from
FAA to exempt _RAF aircraft from the 60 minite riile when onerating during a
contingency snou! 1 be soujnt by DOD.

In the longe' term, the 8-747 promises to be very efficient and cost
effective bulk cargo nanler with some oversize cargo capanility. Tf the
axquisition of the 2-5-B8 aircraft oroceeis as ovlanned, and complementary bulk
nd oversized hauling capaoility is required, the B-767 should he recoqnized

a3 a very attractive source for that capapbility. It should be noted, however,

thdat it i3 unlikely that a significant numder of cargo or convertible B-767s
will ne sold to the domestic air carriers. Therefore, to take advantage o
the inherent capability in the airframes w#ill require the DOD to enhance
nassenger B-767s to a convertible configuration.

The least costly time to incorporate the convertible features into the

airfram 1is when the air raft is being built. In that way tihe government

avoids maying "downtime osts," which is the loss of revenue to the airline




fac o

g =3

|

while the aircraft is out of service being modified. These costs can be
substantial. Budget planning and programming should begin now 30 that
airframes scheduled for oroduction in 1986 can bhe modified during assembly.
Prior budgeting also allows the government to minimize "delay costs,"--costs
to the airline resulting from delays in production while cargo convertible
feat ires are incorporated into the airframe. Advanced budgeting will allow
the government to conclude negotlations in time to permit the early ordering
of convertinle unijque components and thereby winimize producrtion ielays.
These costs —an be a significant portion of contract costs. For example, the
"Delay Josts" paild for the DC-10-10 recently modified ander the ZRAF
enhancament progran ran $5.7 million, 36% of the total enhancement ~ontract
cost nf $15.9 million. '3 I[f "delay cost" and "downtime costs” are to ne
ninimized, a continuing commitment to CRAF cnhancament funiing, and advanced

budgeting will he necessary.
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ZHAPTER VI

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Summary

The national defense strategy of flexible esponse relies upon the
demonstrated ability to rapidly deploy forces .n support of our national
interests. For tnis strategy to be credible tiie Department of Defense must
rely upon U.S. comiercial air carriers for a significant contribution to our
strategic airlift capability.

These carriers must conduct business in one existing economic, social, and
political environment. In many respects this environment shapes and molds the
industry and dictates it final form. Three long term factors--fuel price,
noise regulation, ind competitive derequlation--combined with a prolonged
business downturn have set into motion forces which promise to transform the
airline industry.

These factors plus a substantial withdrawal of the major airlines from air
cargo competition, a shift in the type of air freight hauled, and changing
aircraft requirements all point to a reduced civil aviation lonj range cargo
capability. One result may be the loss of a substantial portion of the narrow
body cargo fleet through sales and leases to foreign operators by 1985 unless
government action is taken to intervene. Since no replacement cargo aircraft

are being purchased, the CRAF long range cargo component faces a Steepening

decline in aircraft numbers with a corresponding loss of net lift capability.




Jonclusions

As a result of the airline's reactions to current industy trends, tne
Department of Der:nse can «xpect a reduced capability from civil airline
operators to provide long range car3jo augmentation. FEconomic and competitive
pressures have driven most of the large airlines out of freighter operations.

In addition, the allitary requirement for outsized and oversized carijo

alrcre t 13 not oompatible with current civil sector requirements for a nighly
affici nt, short range, essentially bulk carrier. Further, due to an
overabundance of nelly cargo space in passenger aircraft, the lemand for new
freijhter aircraft nas been reduced to near zero.

The 1J.S. long range commercial air cargo fleet will continue to snrink
unless measures are taxken. Our analysis shows that one-thirdl of freighter
sales and leases will he to forelgn operators aad cius lost to the CRAF. o
to 40% of tnhe present IRAF freighters could be lost by 1985. The remaining
CRAF cargo capanility would then be concentrated in a fewar number Hf wide-
vody aircraft creating hiy.er risks, utilization and scheduling problems,

Previous efforts at CRAF enhancement, in terms of retrofitting existing or
torthcoming aircraft to provide aiditional cargo capability, have not heen
successful. This lack of succes: ¢an be attributed to the following: (1) tnhe

lack 2f a firm and consistent progr.m, (2) failure to consider a means to

{ preserve exiscing narrow body (DC-8, B-707) cargo capability, (3) increased
competitiveness due to derequlation, (4) rapid rise in fuel costs, and (5)
general financial condition of the air cargo industry.

New, innovative aporoaches to building and maintaining a strategic airlift

} cargo capability must be developad and implemented if the U.S. is to possess a




credible rapid response capability. Prior to the development of the
mechanisms to achieve the capability, there must be a national commitment to
the legislative and tunding support required. The DOD cannot expect
commercial air carriers to cooperate in a program until DOD and Zongress have
demonstrated their :iipport through necessary legislative and funding actions,
With a national com~.tment to a CRAF program that allows flexible use of
financial devices such as leasing orograms, investment tax credits and
financial incentives to the air cargo and financial communities, these private
sectors will pe encouraged toward maximum particpation in this vital national

defense need.

Recommendations

In order for the CRAF to contribute meaningfully to the achievement of the
jgoals of the CMMS study, a three part approach is recommended: (1) preserve
the existing commeccial cargo fleet, (2) add to the fleet by providing
existing passenger aircraft with a convertible features, (3) add capability by
including cargo capability in future production wide-body airtrames.

Aithout such a comprehensive program, cargo capability available to CRAF
#4111 decline further agjravating the shortfall. To implement this three part
plan and insure the viability and increased capanility of the CRAF, DOD should

{ accomplish the following:

a. In order to retain the existing CRAF capability, DOD should assist Fan
in seeking relief from the noise provisions of the Aviation Safety and Noise
Abatement Act of 1979 for cargo capable DC-83 committed to CRAF. The

requested relief should be effective through 1990. Without such relief,
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thirty percent of CRAF'S current carqo apantlity coald e Dosr o e

i legislative relief cannot be obtained, then DOD shoald v2gae v Sviia
assist the carriers in re-enjining the -85 15 part of e T v emyess
Program.

b. DOD should oroceed with the retrofit of 25 8-747 a1r-ratr 10~ s

in the Air Force FY 34 BOM. The success Of 2 Prograil £1a13 iz ot o5 st
add considerable cost =ffective airlift, nat 1lso demonstrase ot o
Jongressional support for the program. 7o Insire £he 51ocess vt trpe TR

Enhancement Program, NOD should abandon the "traditional"™ aoproas. v ai0r
the service contract approach.

>. Maximm effort should be expended v, inclade cargo caoanility 19 1.
new coinercial wide-pody passenger aircraft orodaced for haestic awrline s,
Without such a continuing program, JRAF cargo capability couli e sunject rto
~ide fluctuations Jdepending upon the health and vitality of the alr carqo
industry.

1. DOD should negotiate standby waivers with the FAA to FAR provisions,
suchl as tne two enjine 60 wninute rile, which would unnecessarily nejate the

utility of new aircraft to the national strategic airlift needs during a

national emergency.
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| APPENDIX A

CRAF COMMITMENTS BY AIRLINE




AIRLIFT. INTERNATIONAL

TYPE 1977 1978 1979 1990 1981 1982 198
AIRCRAFT WWWWWWWWW‘W'JFWW_

3=707-300P

3~707-300C

B=747-1007
3-747-2007 1-
3-747-200C

S DC-8-33F 2 2| 3| 3{s {a' s af 3%
g DC~8-50F 2

N
N
N
N
(%]
—
—
—
—
—
—
.

F DC-8-50CF 313 133} 1] of
DC-8-61CF
| DC-8-62CF
DC-8-637
pc-8-63r/732 | 3| 3| 3] 3| 3|3 |3 |3 3|3 ® 1o

: DC-10-10CT

DC-10-30CF

TOTALS 7)1 7| 8} sliwo|[iof1fji1t}lo s {3{|3l 21 *

NOTES:

Sale (D). 09/30/80 N8215 DC-8-33F to United Aircraft Leasing.

Sale (D). 06/30/80 1041W DC-8-54F to FBA Corporation.

Unknown.

Unknown.

. Unknown.

Sale (D). DC-8-63F/73F to MacDonald Douglas (Resold to World Airways).
Sale (D). DC-8-63F/73F to Bach Air (Resold to Arrow Airways).

Unknown.

Unknown.

Unknown.

DV EWN -

O O~
« ¢ o

Source: CAB Form 42; MAC Hq Form 0-31.'; Conversations with Airline Executives
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R

AMERTCAN AIRLINES

TYPE 1977 1978 1979 1980 1981 1982

t—

AIRCRAPT JAN | JAN [ JAN TJOL T JaN TJOC [Ja¥ [ JUr | Ja¥ [Jor | JAY ]

1983

3-707-3007 o lo 2" st o ls s s 27 o

8-707-300C

3=747=-1007 B 3 } 3 § | { 3 4 6 6 6
3=747-2007

3-"47-200C

6

2C-3-337
dC-3- 507
3C-8-50CY
3C-8-61CF
3C-3-62CF
C-8-63F
DC-8-63F/ 737

C-10-10C7

XC-10-30CY

Lo Sale (FY. 03/02/78 X7555 B-707-300F to Trade Uinds Airways.
Still owned. 4 B-707-300F.
So lease (DL 04/22/81 N8417 B-707-300C to Clobal International Airways.
still owned. & B-707-300F
3.0 Lease (DY, NB415 B-707-323¢C to Global TInternational Airways.,
still owned., 3 B-707-300F in storage at Waco, Texas {Telecon with
Mike Strange).
Sold to USAF. 5 B-707-300F.

Scurce:  CAB For~ 41; MAC Hq Form 0-312
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ARROW AIRWAYS

TYPE 1977 1978 1979 1990 1981 1982 198
ATRCRAFT [ JAN T YOL | AN TYOL T JAN [ JCL TJAN [JOL [JaN [JOL [Ja¥ [JOL [JaS]

3-707-3007

3-707-300C 7 |8 | s

3=747-100F
B-747-2007

B~-747-200C

DC-8-337
5C-8-507
2C-8-350CY 2 |2 |2
2C-8-51CF
DC-8~62CF 1
DC-8-63F
DC-8-63F/73F 1|2

DC-10-10C
2C-10-30CF

e

TOTALS 9 11|13}

NOTES:

Source: C.3 Form 41; MAC Hq Form 0-312

g .




BRANIFF INTERNATIONAL

- TYPE 1977 1978 1979 1990 1981 1982 198
3 AIRCRAFT (IR [ J0C [ JAW [ JOC | JAN | JCL [Ja¥ [JOC [JaN [JOC [Ja§ [Jo0 [T

3-707-3007

3-707-300C

3=747-1007
B3=747-2007

3-747-200C

' 2C-8-337
2C-8-507 i
IC-8-50CT L
DC-8-61CF
0C-8-62CF S T T IR T AU AT AL
DC-3-63F

DC-8-63F/737

DC-10~-10C¥
2C-10~-30CT

TOTALS 1 1 1 1 1 1 1

NOTES:
1. Still owned. Bankruptcy.

Source: CAB Form 41; MAC Hq Form 0-312
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CAPITOL AIR

ATRCRAFT JAN T IOU | JAN [ JOL | JaR [ JCC | JaN [ JCL | JaN |

TYPE 1977 1978 1979 1980 1981 1982
T Jay ]

1983

—

3-707-300F
8~707-300C

B=747-1Q00F
3=747-200F
3=747-200C

DC-8-13F
DC~8- 507
DC-8-350CF
DC-8-61CF
DC-8-§2CF
DC~8-63F

DC-8-63F/73F 2 2 2 2 2 2 2 2 2 2 5

=~

C-10=-10C2
3C-10-30CF

TOTALS 2 2 2 2 2 2 2 2 2 2 5

OTES:

i 1. Sale (D). 04/13/82 N91ICL DC-8-61 to International Air Leases.

2. Lease (F). 08/31/82 N907CL DC-8-63F to Flugeider H.F.

Source: CAB Form 41; MAC Hq Form 0-312

>4
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CONTINENTAL AIRLINES

TYPE
AIRCRAFT

1977 | 1978 1979
Prum CIAN |

1980 1981

1982

198

(0L T ]

3-707-300P
8=707-300C

3=747-1007
3-747-2007
3-747-200C

DC-8-33F
2C-8-3507
DC~8-30CF
DC-8-61CF
DC-8-62CF
DC-3-63F
DC-8-63F/73F

2C-10-10CF
JC-10-30CF

TOTALS

Source:

NOTES:

1. Sale (D).

Sale (D).
2. Sale (D).
3. Sale (D).

03/24/80 N68054 DC-10-10CF to
05/14/80 N68055 DC-10-10CF to
09/15/80 N68050 DC-10-10CF to
05/21/81 N68049 DC-10-10CF to

CAB Form 41; MAC Hq Form 0-312

Federal Express.
Federal Express.
Federal Express.
Federal Express.




EVERGREEN INTERNATIONAL

TYPE 1977 1978

1979

. ATRCRATT YT IO T I A I

1980

1981

1982

3-707-3007
3-707-300C

3-747-100F
3-747-200F

3-747-200C

2C-3-33F 2 2 o}

5C-8-30F
3C-8-30CF
DC-8~61CF
DC-4=62CF
DC~8~63F
DC-8-63F/73F

2C-10-10C¥

2C-10-30CF

TOTALS 2 | 2

NOTES:

1. 3Sale (D). To Rosenbaum Aviation.
Sale (D). To Rosenbaum Aviation.

Source: CAB Form 41; MAC Hq Form 0-312
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4

FLYING TIGER LINE

YRR L_m}gn 1978 1979 1980 1981 1982 1983
a ATRCRAPT T YO T JaR (00 [ JaN oL T TV [ 0L (A T e Ty T e I
E ! 3-707-3007
L 8-707-300C
3-"47-100F 3 3 6 0 6 6 6 6 | 6 32 3
}“ B~747-2007 2 2 110 {10 |10

) B=-747-200C

DC-8-33F

2C-3=-50F

DC-3-50C7

UC-3-61C7

S
[
e
(2]
r
N
(X
~
o

0C-3-62CF

DC-8-63F 6 6 6 6 6 6 6 6 6 6 6
XC-8-63F/73F 10 |10 ol 1o fio |10 Jio Jio {13 Y13t

2C-10-10C?

2C-10-30C7 . 1 1 1

! 1. Sale (F). 06/30/77 N70Ft DC-8-63F to Interlease Luxembourg Ltd.
2. Sale (D). 03/31/81 N801Ft B-747-100F to American Airlines.
Sale (D). 05/03/81 N80OI't B-747-100F to American Airlines.

. Sale (D). B-747-100F to American Airlines.
(; 3. Lease (F). DC-8-63F/73F to Air India.
Lease (F). DC-8-63F/73F to Air India.

4. Company has signed contr:ict to re-enging 18 DC-8-60 Aircraft with
GE CFM 56 Engines ($268M.. 1982-1984.

Source: CAB Foia 41; MAC Hq Form 0-312
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GLOBAL INTERNATIONAL AIRWAYS

TYPS 1977 1978 1979 1930 1981 1982 1983
ATRCRAFT AN TIOC [ JAN [ Jer [JOL T JaN I8 [Jay IO TJAT T

8-707-300F

3-707-300C

B~747-1Q0F
3=747-200F
B=747-200C

DC-8~33F
DC-8-50F
DC-8-50CT
DC-8~61CF
DC-8~62CF
DC~8~63F
DC-3-63F/ 737

2C-10-10C7
2C-10-30CY

TOTALS 1 2 2 2

NOTES:

Source: CAB Form 41; MAC Hq Form 0-312

{
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NORTHWEST AIRLINES

TYPE 1977 1978 1979 1980 1981 1982 1983
AIRCRAFT 3 0L, JAN [ JOL | JAN T JCL T JAN [ JOU | JAN 1 JUL JJaN [ JoL AN

3-707-3007

B-707-300C ST ERRL A T A

3-747-100F {

B=747-200F 3 4 4 4 ' A e 4 D) o B B 5

wa

8-747-200C

DC-8-33F
dC-8-50F
dC-8-50CT
9C-3-61CF
3C-8-62CF
DC-3~63F

DC-8-63F/73F

JC-~10=10C7

9C-~10-30CF

(W]
w
w
W

i TOTALS 6 6 6 6 4 4 4 5 5

NOTES:

I. Sale (F). 03/31/77 N386US B-707-300C to Alyemda, Democratic Yemen
Adrlines.
2. Sale (F). 08/21/78 N384US B-707-300C to Arab Organization for
‘ Industrialization.
sale (F). 08/29/78 N385US B-707-300C to Bangladesh Biman Corporation.

Source: CAB Form 41; MAC Hq Form 0-312
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OVERSFAS NATIONAT *AI1.wAYS

TYPE 1977 1978 1979 1980 1981 1982 1983
AIRCRAFT "JAN | SUL | JAN | JOL | JAN | JOL [ JaN [ JoL | Jay 130 [ Jay [ JoL I

3-707-~300F

B-707-300C

B=747~100F
B-747-200F

3-747-200C

DC-8-133F
2C~8-50F
DC-8-30CT :
DC-8-61CF
DC-8-62CF
DC-8-63F

DC-8-§3F/73F g 3 02 1 1

0C-10~10CF

3C-10~-30CF 2 22 2

TOTALS 5 7

ro
(%
[

———

NOTES:

1. Sale (D). 12/16/77 867 DC-8-61 to Flying Tiger lines.
Sale (D). 12/21/77 868 DC-8-61 to Flving Tiger Lines.

2, Sale (D). 10/16/77 865 DC-8-63F/73F to Seaboard World.
Sale (D). 12/18/77 864 DC-8-63F/73F to Seaboard World.
Sale (D). 12/29/77 866 DC-8-63F/73F to Seaboard World.

Source: CAB Form 41; MAC Hq Form 0-312
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PAN AMERICAN WORLD

TYPE 1977 1978 1979 1980 1981 1982 1983
ATRCRAFT JOL | JAN [ JOL | JAN | JOL | JAN J JOL [ JAN [ J0L [ JAY 1 0L | A
T o3 : 3
3-707-3007 o |27 s 0] o
3-707-300C 7 B I U RN
B~747-100F K , 4 4 4 /, /, ‘ 4
3-747~200F , ; S IR
3=747-200C
DC~3-33F
2C~3-50F
DC-8-30CT
DC-3-41CTF
DC-3=62CF
DC-8-A3F
DC-3-53F/73F
JC-10-10C?
2C-10-30CF
TOTALS 16 14 8 8 6 6 6 6 6 6 5
NOTES:
1. Sale (F). 03/08/77 N459PA B-707-321F to ATASCO.
Sale (F). 06/12/77 N449PA B-707-321F to ATASCO.
Sale (F), 06/29/77 N44TPA B-707-321F to ATASCO,
2. Sale (F). 09/30/77 N790rA B-707-321C to ATASCO.
3. Sale (F). 06/29/77 N452PA B-707-321F to Trans Mediterranean Airways.
Sale (F). 10/20/77 N&448Pa B-707-321F to ATASCO.
Sale (F). 06/28/78 N457PA B-707-321F to ATASCO.
Sale (F). 10/23/79 N473PA R-707-321F to RONAIR.
Unknown.
4. lLease (F). 03/30/78 N791PA B-707-321C to Maufrick International
5. Unknown.
6, Sale (F). 02/26/79 N791PA B-707-321C to ATASCO.
7. Unknown.
8. Sale (P). 03/13/79 N793PA B-707-321C to ATASCO.
9. Sale (P). B-747-200F to Japan Airlines.
Source: CAB Form 41; MAC Hg Form 0-312
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RICH INTERNATIONAL AIRWAYS

TYPE
AIRCRAFT

1977

1978 1979 1980 1981 1982 1983
FIOL [ JAN | AN | JOL | JAN [ JOL [JaX |0 [ IaY ]

3-707-300F

B-~707-~300C

B=747-100F
B-747-200F

3-747-200C

2C-8-337
2C-8-30F

DC-8-30C?

DC-8-61CF
3C-3-62CF

2C-8-83F

DC~8-63F/73F

JC-10-10C7

2€-10-30CF

TOTALS

Source:

NOTES:

CAB Form 41; MAC Hq Form 0-312




SARE Lo it s o

22 aace

SEABOARD WORLD

Source:

TYPE 1977 1978 1979 1943Q 1981 1982 1921__
AIRCRAPT JOL | JAN | JUL | <AN | JOL ] JaN [ JGL | JAN | JUL | JAN | JOL | JAN |
3-707=-300F
B-707-300C
3-747-100F

3-747-200F R ” ) ; 0
3=747-200C
2C-8-33PF
0C-3=350F
DC-3-30CT
DC-d=81CT
2C-3-62CF
2C~-8-63F
2C-8-63F/T3F dle et s [t e 8000
JC-10-10C?

3C-10-30CF I 0°

TOTALS 6 8 6 7 6 8 8

NOTES:
1. Crashed. 03/31/77 N8635 DC-8-63F Destroyed in Niger.
Leased (F). Various DC-8-63F to Saudi, ONA, Icelandic, Thai, TACC.
2. Leased (F). DC-8-63F to Air India.
Leased (F). DC-8-63F to Icelandic.
3. Sale (UNK). 04/30/79 N8639 D(C-8-63F to (Not Reported).
4. Leased (F). DC-8-63F to Saudi.

5. Airline Merged with Flying Tigers.

CAB Form 41; MAC Hq Form 0-312
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PRANSAMBRICA AIRLINES

TYPE 1977 1978 1979 1990 1981 1982 198
ATRCRAZT JAN [ J0L | JAN [ JOL (AN [JCL JJaN T oL TN T Ty [ e Ty
3-707-~300F

3-7Q7-300C

3-747-100F

3-747-200P

3-747-200C ! 2 2 3 3 3 3

dC-8-337
3C-8-50F {

0C-8-30CF

DC-8-861CF 3 )1 2 3 3 o ) 5 P} b i 5

[l
A

T

1 3C-3-62CF
! JC-8-63F

~J
~4
~J
~}
~
~J
~J

DC-8-63F/73F b b b b h 2

JC-10-10CF

i JC-10-30C? 3 3 3 3 3 3 3 3 3 3 3 3 3

TOTALS 12 11 11 12 12 15 16 17 17 18 18 18 18

‘, NOTES:

I. Lease (D). 02/01/78 N8955U DC-8-62CF to Flying Tigers Line.

Source: CAB Form 41; MAC Hq lorm 0-312




[RANS WORLD AIRLINES

b -—

TYPE 1977 1978 1979 1980 1981 1982 1983
AIRCRAFT AN AN T A T L A TN T TAR T L T IAY IO TIE

3-707-3007 IR AU IRTCR AR

8-707-300C NN

3-747-100F
B-747-200F
# 8=-747-200C

i DC-8-133F
C-8-50F *
C-8-50CT
5C-8~61CF
C-8-62CF
DC-8~63F

DC-8-63F/73F

i
2C-10=10C? 3

2C-10-30C?

F TOTALS 15 15 15 12 3 3 3 ]

NOTES:

1. Sale (F). 03/01/78 NS773T R-707-300C to Trans MMediterranean Airways.
Sale (D). 07/03/78 MN15713 B-707-300C to Global International Airways.
Sale (F). 08/29/78 N5772T B-707-300C to Guinness Peat Aviation.
Sale (F). 11/15/78 NS774T B-707-300C to Fast Air Carrier LTDA.
Sale (D). 03/26/79 N1471 B-707-300C to Air Cargo Equipment Corp.
( l.ease (F). 04/01/79 N1571 B-707-300C t. Guinness Peat Aviation.
Lease (D). 04/28/79 N791TW B-707-300C to Global International Airways.
Lease (F). 05/15/79 N15711 B-707-300C to Guinness Peat Aviation.
Sale (F). 02/18/82 786TW B-707-300C to Guinness Peat Aviation.
Sale (F). 02/27/81 789TW B-707-300C to Aeronautics and Aeronautics
Services (Panama).
Still Owned 788TW B-707-300C.
, Sale (F). 792TW B-707-300C to Foreign Airline (Unk)(Mr. William Hatch).

(]
.

3. Still owned 789TW B~707-300C.
1 Still owned 1793T B-707-300C
B 5 4, Stili owned 794TW B-707-300C.

Sou.ce: CAB Form 41; MAC Hq Form 0-312
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UNITED AIRLINES

TYPE
AIRCRAFT

1977 1978 1979 1990 1981
0L [ JAN | JOL | JAK | JeL |

[JAN T IO | Ja¥ [JoL [JAN |

1982

198

BINE

3-707-3007
B~707-300C

3-747-1007
3-747-200F7
B-747-200C

DC-8-33F
DC-8~50F
DC-8~50CY
DC-8-51CF
DC-8-62CF
2C-§-43F
DC-8-63F/73F

JC-10~10CF

3C€-10~30CF

T0TALS

Source:

NOTES:

1. Crashed.

12/18/77 N8047 Destroyed at Salt Lake City.

2. Still own and operate 14 DC-8-54F Airframes.

CAB Form 41; MAC Hgq Form 0-312
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] WESTERN ATRLINES

p TYPE 1977 1978 1979 1930 1981 1982 198
ATRCRAPT (JANTIOL [ JaN 100 [JaN [ JOL [JaN [JUL [ Jay [JOr [JAN [JOL [T |

3=707-3007

3-707-300C ' DR SR AT AT T A B

B=747-100F
3=747-2007
3=747-200C

| DC-3-337
DC~3-507

r DC-8-50CY
DC-8-61CF
DC-3-62CF

DC-3-63F
DC-8-63¥/73F

3C-10-10CY
2C-10-30CF

TOTALS 1 1 1 i ] ] ]

NOTES:
1. Sale (F). 05/16/80 N1504W B-707-347C to Middle Eist Airlines.

Source: CAB Form 41; MAC Hq Form 0-312
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TYPE 1977 1978 1979 1980 1981 1982 198
AIRCRATT YA [ UL [ JaN [ JCL [ JAN [J0C [JaV [JOL [ JAN TYOU [JaR [Jor N[

3-707-300F

3-707-300C 1 1 1 1 0

3-747-1007 S I T T AT AT AT O A J
3-747-2007

3-747-200C

DC-8-337
2C-8-507
DC-3-30CY L
DC-3-§1CF
2C-8-62CP
DC-8-63F

W
W
w
~
N
&
re
-
=~
i~
o
£~

DC-8-63F/73F 5 5

Jc-10-10C? %

3C-10-30CF . 2 3 6 6 9 9 9 9 8%l 8

TOTALS 7 |8 |8 hi 12 11s s j17 Y7 b1z lie 15 |14

NOTES:

1. Unknown. Airline did not own or lease B-707-300C according to CAB Forms
Dated 12/31/78.

Sale (F). 05/27/80 N8O3WA DC-8-63F/73F to Sultan of Oman,

Still Owned. N748WA B-747-273C.

Crashed. 01/23/82 47821 DC-10-30CF Destroyed in Accident.

Lease (F). B-=747-100F to Foreign Lessee (Unknown).

(LI S Bt By 38
« e e .

Source: CAB Form 41; MAC Hq Form 0-312
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ZANTOP INTERNATIONAL AIRLINES

P
AIRCRAFT

S—

1977 1978 1979

1981

1982

198

(JAY]

3=-707-3007
8-7Q7-300C

3~-747-1007
B=-747-2007
3=747-200C

DC-8-337
DC-3-507

DC-8-50CT

DC-8-§1CF
DC-8-62CF
DC-8-637

DC-8-63T7/737

2C-10-10CY
2C-10-30C?

TOTALS

Source:

NOTES:
1. Still Owned.

Temporarily Aberrated.

CAB Form 41; MAC Hq Form 0-312




TABLE III-1

NUMBER OF AIRCRAFT IN CRAF
BY TYPE
(1973~1983)

TYPE 1977 1978 1979 1980 1981 1982 1983
AIRCRAFT Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan NET
B-707-300F 31 28 18 16 6 S 5 5 5 3 2 2 2 =29
B-707-300C 11 10 9 9 6 4 4 1 0 0 7 8 8 -3
B-474~100F 7 10 13 14 14 14 14 14 14 14 14 14 13 +6
B~474~200F 5 6 6 6 6 6 12 13 17 17 17 17 16 +l1 '
B-474~200C 2 2 2 2 2 3 4 5 5 6 5 5 5 43 5
C-8-33F 2 4 5 3 5 4 4 4 2 1 0 0 1 -1
DC-8-50F 15 15 14 14 14 14 15 2 2 2 1 2 4 -11
DC-8-50CF 2 2 2 2 2 3 3 3 3 3 3 3 3 0+
DC-8-61CF 5 4 4 5 6 8 8 8 8 8 8 8 8 43
DC-8-62CF 1 1 1 1 1 1 1 0 0 0 0 0 1l N
DOC-8-63F 6 6 6 6 6 6 6 6 6 6 6 6 6 N
C-8-63F/73F 35 33 31 31 31 31 31 30 30 28 29 29 31 -4
DC-10-10CF 8 8 8 8 8 8 8 6 5 4 4 4 5 =3
C-10-30CF 3 5 5 7 6 9 9 13 13 13 13 12 12 +9
TOTAL 133 134 124 124 113 116 124 110 110 105 109 110 115 -18
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TABLE III-2
SUMMARY OF CHANGES
CRAF CARGO AIRCRAFT COMPOSITION
1 JaN 1977 vs. 1 JAN 1983

TYPE AIRCRAFT 1977 1983 CHANGE
B 707 42 10 -76%
B-747 14 34 +143%
nc-8 66 54 -18%
' 0Cc-10 11 17 +55%
TOTAL 133 115 -143%
NIDE-BODY LOWER 1.713 2.225 +30%

LOBE CAPACITY

NARRO-BODY
CARGO CAPACITY 7.610 4.964 -35%

WIDE-BODY MAIN DECK
CARGO CAPRCITY 4.135 9,152 +121%

TOTAL 13.458 16.341 +21%
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TABLE III-4
SUMMARY
CRAF DELETIONS BY TYPE AIRCRAFT
1977-1982

Sales to Sales to [eases to Leases to
Trans- Domestic Foreign Domestic  Foreign Still Destroyed

AIRLINE actions Purchaser Purchaser Lessor Lessor Owned In Crash

B-707-300F 19 5 8 6

B-707-300C 21 2 13 3 3 |
B-747-100F 4 3 1

B-747-200F 6 4 1 1

B-747-200C 0

DC-8-33F 3 3

DC-8-50F 17 1 15 1
C-8-50CF 0 3

nC-8-61CF 4 3 1

DC0-8-62CF 0

DC-8-63F 7 1 5 1
DC-8-63/73F 11 8 L 2
DC-10-10CF 4 4
DC-10-30CF 2 1 1
TOTAL 98 34 24 4 11 22 3
{ SUMMARY
Type Sale/lease Sale/Lease
Aircraft Domestic Foreign Total
B-707 10 24 34
B-747 7 2 9
DC-8 16 9 25
DC-10 5 0 5
Total 33 35 73
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TABLE III-5
CARGO AIRCRAFT LEASED OUT BY AIRLINES YEAR END 1981

Lessor Lessee No., of Aircraft Type Aircraft
American Global (D) 1 B-707-320C
Global-Subleased
to Saudia (F) 1 B~707-320C
Capitol UTA(F) 1 C-8-50C
Evergreen ONA-Subleased
to Saudia (F) 1l DC-8-61C
Fying Tigers Air India (F) 2 DC-8-63C
Challenge (D) 1 DC-8-50C
ONA-Subleased
to Sandia (F) 1 DC-8-63C
ONA (D) 2 DC-8-63C
Transamerica (D) 2 DC-8-63C
Overseas
National Elan Air (D) 1 DC-8-50C
Fying Tigers (D) 2 DC-8-63C
Flying Tigers
Subleased to
Metro Int‘l (D) 1 DC-8-63C
Saudia (F) 1 B-707~320C
Wein Air Alaska (D) 1 DC-8-63C
Rosenbaum
Aviation Zantop (D) 1 DC-8-20F
Zantop (D) 1 DC-8-30F
Southern A.T. Aero Leon (F) 1 DC-8-20F
Transamerica Air Florida (D) 3 DC-10-30C
Flying Tigers (D) 5 DC-8-61C
Saudia (F) 1 B-747-200C
TWA Guinness Peat Sub-
leased to Faucett (F) 3 B707-320C
GQuinness Peat Sub-
leased to Air Haiti 1 B-707-320C
Guinness Peat (F) 1 B-707-320C
World Viasa (F) 1 B-747-200C

Source: World Jet Airplane Inventory at year end 198l1,. Boeing Commercial
Airplane Co., Seattle, Washington, June 1982.




TABLE III-S5 (cont'd)
CARGO AIRCRAFT LEASED OUT BY AIRLINES
YEAR END 1981

1. SUMMARY:
Total Number Domestic Foreign
Aircraft Leased Lessees Lessees
B-707-32)C 8 1 7
B-747-20)XC 2 2 2
nC-8-20F 2 1 1
DC-8-30F 2 2 0
DC-8-50C 3 2 1
C-8-61C 6 5 1
DC-8-63C 11 8 3
DC-10-30C 3 3 0
Total 37 22 15
2. SUMMARY:
Type Total Number Domestic Foreign
Aircraft Leased Lessees Lessees
B-707 8 1 (13%) 7 (87%)
B-747 2 0 (0%) 2 (100%)
DCc-8 24 18 (75%) 6 {25%)
oC-10 3 3 (loos%) G (0%}
37 22 (59%) =5 (41%,
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ICFA-MSM 9 DEC 1982

Mr. Stanley Seltzer

Mobilization Representative

! American Airlines, Inc.
Dallas/Ft. Worth Airport

I Ft. Worth, TX 75261

¢Dear Sir,

A major research effort of the Industrial College of the Armed Forces,
a component of the National Defense University, involves examining the im-
pact of current economic trends on national mobilization capability. I
am a member of a research group examining economic pressures on the
ability of the airline industry to support the Civil Reserve Air Fleet
(CRAF). Specifically, our concern is with the changing composition and
the future projections for the long-range air cargo fleet. We have
examined data from the FAA, CAB and ATA to determine if trends exist to
support the thesis that the U.S. long-range air cargo fleet is undergoing
significant change through sales and long-term leases that would reduce
CRAF air cargo capability in a mobilization scenario.

We have found the available data fragmented and incomplete. In order
to compile an accurate and timely analysis, it is apparent that input
from the airline industry is needed. In other words, we need your help.
You will find attached a list of questions pertaining primarily to your
present and future air cargo fleet. Answers to these questions will
provide much needed data and be invaluable to our efforts. We recognize
that your future plans may be incomplete and your ability to disclose
them constrained. However, any information you can provide, or suggested
sources for the information, will be indeed welcome and sincerely
appreciated.

Thanks in advance for your cooperation. Your input will be most
beneficial and timely. If you have any questions, I can be reached at:
Industrial College of the Armed Forces, Fort McNair, Washington, D.C.,
20319, Tel. 202-5693-8184.

Sincerely,

1 Encl GARY C. ROSS
Ques. Lieutenant Colonel, USAF




Y

Questions

1. What is your current inventory (as of December 1982) of long-range cargo

aircraft (B-707, B-747, DC-8, DC-10)? If possible, please identify airframe

license number, aircraft type/series, status (owned, leased, NOA) and include
both cargo only and convertible airframes.

2. What is your company's current forecast of future requirements for
long-range cargo configured aircraft (expanding, contracting, level)?

3. Does your company have any plans to sell currently owned long-range cargo
aircraft if a buyer(s) can be found? If so, please indicate number, type and
puyer(s} (if known).

4. Does your company have any plans to lease currently owned long-range cargo
aireraft to others? If so, please indicate number, type and lessee(s) (if
known) .

5. Does your company plan to add long-range cargo aircraft to its fleet? If
so, please indicate number, type of aircraft and method (purchase or lease).

6. Does your company plan to replace currently owned long-range cargo
aircraft with newer aircraft? If so, please indicate type aircraft to be
replaced and type aircraft to be obtained as replacement.

g 7. What is your airline's policy regarding underutilized aircraft? Are they
put into storage? Sold? Leased? Flown, but at lower utilization rates?

8. If long-range cargo aircraft are stored, under what conditions
{maintenance) are they stored? What would be the minimum time required to
place them back in service? If cannibalization is permitted, how are such
cannibalizations recorded/tracked? Is the Military Airlift Command notified
when a CRAF committed aircraft is placed in storage?

9. If the Department of Defense should decide to adopt a CRAF enhancement
program, i.e., the modification of passenger aircraft to make them convertible
to cargo aircraft, what incentives would be most attractive to or necessary
for your company's participation in the program?

5 Attachment 1
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NATIONAL DEFENSE UNIVERSITY
INDUSTRIAL COLLEGE CF THE ARMEC FCRCES
WASHINGTON, D C. 20319

ENTICN OF
19 Noveamzer 1382

Mr. Henry Van 3ies:cn

3o0eing Military Airplare Company
1700 Norta Moore Street, 20tn Floor
Rosslyn, Virginia 22239

poreciate tnae time and information you nave provided us to date.
el in our last meetiuZ, a written request for a2Zitional inforza-~
tion not z2ontained in previgusly provided material, would be forithecming.

A orimary fun2tion o7 tne Industrial Collegs of the Armed Fforces {ICAFT! (s to
explore, from an acaiemic as w21l as a pragmatic peint of view, the apilisy of
our >cuntry to mobilize i*s industrial %ase. Our nation's glchal strategy
regiires an adility to proiect foroes. The ability to respond rapidly
rejuires long range dasserser and cargo airlift. For three decades, the Zivil
Reserve Air Fleet (CRAT) ras provided the mechanism through which 2cmmerciial

N -
aircraft ccould se mobiliz:=I. As vou 2re aware, even wWwitn the CRAT progran,
20D still lacks adejuate 22rzo a1rlft zapability. Tnis recognition nas given
rize %o the CRAT ~1Aa<-_msnt Progranm.
Presentiv, on.y tne 747 and DC7-10 are included in tne CRAF Inhanzzment Progran
Tae 2=757, wniz2a agpears -5 nave potantial as a CRAT carrier, i3 ndt prasantl:
incladed despite tne Tact that a larze number of tne air frames will be enter-
ing domestic service ir tne 12ar term. Trerefore, our ITAF Mozilization
Research Projest incluz2s a revizw of the capavility of trne 767 wn [ill a ZHAF
role.

Information proviisd oy 3oeing to date has been most helpful. The purpose of
trnis lettar is %o request adiitional information which will round outl Zata
previously provided, and assizt in our foraulation of recommendations. The
information rejuest is framed in terms of seven questions. The first swo
questisns 2rs aimed 2% exploring tne usefulness/zosts of tha TET as a CRAF
passencer 2332%t, Su2stians Sthres hpcugh sevar, explore 20s%s of the 747 as a
CRAF narzo zarrier. 1n all discussions of tne 2argo floor, it is assume? tna®
3 floor svysten sinilar t> the zonvertible 747 would Se used except the [loor
«w01ld be non-powered.

R ——— RSN




1CAF 19 November 1382
Mp. Henry 'Jan Gieson

In addition to the jata reguested in the attached questions, your thoughts on
now 5o max2 the ZRAF Znhancement Program more attractive to U.S. airlines

would 9e cf Zreat senefit.

{5ur 2ontinuing assistance in this matter is greatly appreciated.

Sincerely,

FRANK
Stude

Zncl

, COL3ON
uestions G

Research Group Leader

L r

3

/LET
nLagon
ton, D.C. 22030
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QUISTION INE: Jrapn A382-124 charts payload range of the 230,000 1b VS the

360,000 1b MTOWd 2ir frame. 1s there a 345,000 1b version? If so, how does it
compare?

QUZSTION TW): Anaz is tae acquisitisn pricze differential between the 283,000
1b version and the 310,000 1», 335,000 1o, 345,000 15, and the 350,000 13? Is

there a diffarencs in fuei: or operating costs?

The prezeding <Wo gquestisns are intend2d to provide information necessary to
judge the acceptabdbility/advisability of using the 757 in a CRAF passenger
role. Tne following questions are intanded 1o explore the costs/advisaoility
of adaptinZ -he 757 to =2 CRAF cargo role.

AUSSTINYN THREZ: It is assumed tnat trhere is 3 relztionship between the weight
2arrying capacisy of a cargo floor and tne cost *< 1esign and install the
floor: -nat is, the hig=er tne floor loading capazity, the more expensive the
floor. Please provide your estimate of tae cost to capstility relationship.

P2 —-——-—-———/

Zost of Floor
{Design % Install)
$ Load Capacity Per u463L Pallet
Position (LBS)

QUESTION FOUR: t is also assume? tha*t the haniiing of rolling stock presents
a unique series of flocr design problems, since the weight of the vehicle is
aoncentrated in a small area; the contact area of the tires. Please provide
your estimate of the relationship between floor cost (design and install) and
the per axls load carrying capability of the floor.

Floor Cost
{Design % Install)
$

Load Capracity Per Axle
LBS)




QUESTIJN FIVE: Juestion two addresses the costs associatad with providing
adequate MIOX in tne air frame. Juestions faour and five address the cost of a
cargo floor at various design capacities. What (s your estimated cost to in-
corporate the other moiifications necessary Lo make the air frame a convertible
freignter?

v 232233 ITN-2-2% indic2tes a 3% increase in &/ASM for a
andard air frame. From vour xnowliedge of the industry,
re to in expected increased operating costs over a lb6-year

JUTSTISN O3IX: -
sonvertiy
w=at 2oces
air fram2

(]
-
A4

24 increase is based upon increased

2 odifizstinng. It is also assumed that
sed 2n incorpcrating into the 757 the szz2 types oF
rials used in the 747 modificatisn. Is there a
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in life ¢cycle operating costs associated witn the Jdecreaszad
iv, would we be better off investing on the {ront eni in a
i2or structure2" and, as a result, save operating costs for
Lnrough lower weignt?
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