(N

.

AD-A256 596

ATION PAGE

form Approved y

OMB8 No. 0704-0148

¥ Gvoreqe { MW "‘l +eIPni, insiuting the ime ll' ":'l""‘l'ﬂ' ARIUCUIM, berthl

SIRLNG dats Wwurem,
Y GTNET Spect 0f h)y

A DR Btimate af

he coilection

", 10 Washinglen nqnwlmn foryrtmy, Ol'muun 00 nigrmotiun Qadraiions ing Avmarw, 1311 Jefteren
81 MOReqement 1ng Dudqrt, Poserveers Anduetion reyect (010441481, Wesnington, OC 10391,

H “

" 287os/aa
4, 'llﬂ.l AND suBftitLE

—J DN ‘r

3. AEFORT TYFL AND DATES COVIALD
HMoONaGeAD H

THE ClVIL Resesue AR Figer ..
Arelif Acser 10 ne ‘iew- Z.ea-a

o A NIABLG

5. FUNDING NUMBERS
StrRAEAI &

m(si R .
LTe 'bnMN-o c. ct..SoQ

[T PERFORMING GRGANIZATION NAMIIS] AND ADORITTIIL]

AN ¢ AT2L = StV
oRT Leatsnumet ¥S L Lodn -Wblew
cor (913) e4-343"1

SchooL of dAdNMaced MILITARY STUD) &8

A\ SS2. 3437

1. PIRFORMING ORGANIZATION
REPORT NUMSIR

9. SPUNSORING/ MONITORING AGENQY NAMIISi AND AQODALSSIES)

10. SPONSOAING/ MONITORING
AGINCY REPORT NUMBER

11, SUPRLEMEMTARY HQTES

|35, DISTRIBU TION 7 AVAILABILITY STATIMINT

APPRovED P2 PUBLIC. RAENE! DISTRIBUNOD LALHITED

Tav. OisTRIBUTION caoe |

13, ABSTRAGT (Maaimum 200 woras)

== ATACHED

14, SUBILICT TLRMS

TRARSPOITATION |, AIRLIFT , &=V

1S, NUMBER OF PAQGEY

16, PRICK CODLKR

17, "CUMW (lAHIPIC.AI’IUN
OF nip

unu.ab‘;\t:\cﬁ

Q- Titls Paal
UALLRSSHIEED

lll. stcunity CLA‘SSIFICAHOP‘

19, SECURITY CLASSIFICATION | 20, LIMITATION OF ABSTRACT
OF ARSTRACT

UNCLASSIFIED

oL I N>%

NSN 7540.01.180-3300

Standard Foim I!l (Rey. 1:89)
Olv‘mnm wy AN W, LI H0



ARCTRACT

THE CIVIL RESERVE AIR FLEET (CRAF).... A YIABLE STRATEGIC
AIRLIFT ASSET IN THE YEAR 20007 by LTC Doneld C. Olson, USA, 52
pages.

This monograph discusses the potential for a strategic airlift
stratogy-capabiiites mismatch by the ysar 2000 as the Department of
Dafense reduces and restructures its ground, eir, and sea forces and
concurrently refocuses its strategy for the next decade. This
monograph examines the projected roles, missions, and capabilites of
a fiscally constrained force opsrating within the framework of o
dramatically reshaped National Security Strategy. The focus of this
monograph {s nerrowed to primarily review the repid force projection
mission of the Army and the capability of the air carge sgstlm to
respond rapidiy to it.

The monograph first briefly examines the history of the first forty
years of the Civil Reserve Air Fieet (CRAF) and its support to the
Military Airlift Commend (MAC) then culminetes with its call to duty
and performance during Operation Desert Shield and Desert Storm.
Next, it examines the projected mobility requiremente. for the next
decade and the start of the next century.

The potential for & strategy-capabilites mismatch was examined
by comparing the balance between the requirement to maintain an
efficient, modern, end combat-ready active duty eir force f1est, the
potential CRAF contribution, and the need for a strong U.S. civi
aviation industry. The U.S. will have a strategy-capabilities
mismatch unless the Department of Defense provides increased
priority to the mobility triad.
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ADRSTRACT

THE CIYIL RESERVE AIR FLEET (CRAF)... A YIABLE STRATEG!C
AIRLIFT ASSET IN THE YEAR 20007 by LTC Donald C. O1son, USA, 52
pages,

This monograph discusses the potential for a strategi. irlift
strategy-capabilitas mismatch by the year 2000 as the Department af
Dafense reduces and restructures its ground, air, and sea forces end
concurrently refocuses its strategy for the next decade. This
monograph examines the projected roles, missions, and capabiiites of
a fiscally constrained force operating within the fremework of a
dramatically reshaped National Security Strategy. The focus of this
monograph is narrowed to primarily review the rapid force projection
mission of the Army and the capability of the air cargo system to
respond rapidly to it.

The monograph first briefly examines the history of the first forty
years of the Civil Reserve Air Fieet (CRAF) and its support to the
Military Airlift Command (MAC) then culminates with its cell to duty
and performance during Operation Desert Shield and Desert Storm,
Next, 1t examines the projected mobility requirements for the next
decade and the start of the next century,

The potential for a strategy-capabilites mismatch was examinsd
by compering the balance between the requiremant to maintain an
efficient, modern, and combat-ready active duty air force fleet, the
potential CRAF contribution, and the need for a strong U.S. civil
aviation industry. The U.S. will have a strategy-ce abilities
mismatch unless the Depertment of Defense provides increased
priority to the mobility triad.
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. INTRODUCTION

The 100-hour success of our ground forces in the war o lberate
Kuwak was stunning, but we should ret aliow k to obscure the
fact that we required six months to deploy those forces. As our
overall force levels draw down and our forward-deployed forces
shrink, we must susiain and expand our investiment in airiit,
sealit, and ~ where possble - prepositioning. (1)

The workiwide polical envirorment s in the midst of one of the most
dramalic and potendially one of the most destablizing periods In modern history,
The four fundamenial demands of the new era are cloar: to ensure strategic
deterrence, to exercise forward presence in key areas, to respond effectively to
¢rises and o retain the national capaclty to reconstitute forces should this everbe
needed. (2) The ablity of the United States to rapkily deploy forces to any
region of the worki to respond to a ¢risks Is the key challenge of the next decadie.

The Unked Stabes continues to reduce Is troop sirength and in some cases
botally withdraw ks forces from forward deployed locations around the globe.
Significant overall force siructure reductions are ciosely tied o the reduction in
forvward deploved forces . The two corps siructure in Eurcpe has aiready been
reduced b one corps with two divisions. Force reductions and realignments are
gaining momentum due o economic pressures in the Uniked Stabes and the
diminishing worldwide threat posed by the former Soviet Union (Commonweakh
of Independent Staes).

Only eighteen months ago, there was tremendous pressure to quickly draw
down the U.S. milkary forces bo realize a quick “peace dividend.” Communism




and the Warsaw Pact were disintegraling and German unification appeared
asswed, Six months later in August 1990, the workl's attention focused on
Saddam Hussein's invasion of Kuwai. Inthe midst of unprecedented force
structure reductions, the U.S. began its most intense deployment of troops and
equibment in its history. Overali reduction Inthe size of the force, however, has
not reduced the requirement for combat readiness for a myriad of worlkdwide
contingencies for heavy and light forces,

This monograph will ook atthe impact of recent changes inthe U.S,
National Securly Strategy compared with the projected roles, missions, and
capabilkies of the force by the year 2000. A much smaller continentl U.S.
(CONUS) based force will require significant |it and sustainment cupport from
the mobllity triad; airiit, sealit, and prepositioned stocks, The focus of this paper
Is narrowed to primarlly review the potentia for a strateqy-capabilities mismatch
between the rapkd force projection mission of the Ammy and the capability of the
air cargo system to respond rapkily . The ground transportation component will
ot be addressed in the context of this monograph.,

Moblilty Is an Integral element of the U.S, global military strategy since ks
the causa sine quanon (main contributinn) for projecting U.S. milkary power,

sustaining deployed forces, and meeting contingency requirements anywhere in
the workd, (3} One of the biygest concerns becomes the capability for

conventional force projection with a restructured force. Transportation system
capabilty and efficiency are only issues I the factor of time stresses the
operation. An officlentand productive ransportation system Is clearly needed. A
time constrainted and underfunded system is notan acceptable akernative, The




U.S. cannot afford to have a system that reaches this level of budget-induced
mediocriy.

We must have a sirong, capable, mebiily triad to ensure the deterrent yalue
of U.S. power Is not decreased In the eyes of possble belligerents as we reduce
forvard presence in some regions of the worid, All of the legs of the mobilitty triad
provide valuable conirbutions to the overall transportation system. Cost banefit
comparisons of airiit, seallit, and prepostioning encompasses opportunity costs.
Early arrival of even a few forces could be a determinant in detorring an attack in
the first place, or in dissuading an attacker from continuing his aggression. Time
is the critical element when trying to measure cost-effectiveness of the airitand
seallt systoms and the contrbution prepositioning makes. While well conceived
markime preposkioning programs ¢an reduce some alriftand sealit
requirements, they do not necessarily provide for earty arrival and couki detract
from tactical flexibilty ¥ the linkup occurs where the marriage of troops and
equipment is dimcuk.

The U.S. needs a balanced program of alriit, sealit, and preposiioning to
have assurances of success In deberring or defeating a potential adversary In the
Persian QuI region, Ewope, Korea, South America, or elsewhere. (4) Aitis
the key for rapki deployment b crisis areas wih sulficiont iroop strength and
equipmentto be credble and b quickly berminabe hostilties. The health of both
our organic ainit capability and the civil alrtine indusiry is necessary to support
this conventional strategy. (5) Sealit provides the follow-on forces, equipment,
and sustainment base needed for extended operations. The Army is postured to
rapidly deploy combat-ready forces woridwide. This Is vividly demonsirabed in




unk deployment pianning and periodic conduct of unannounced Emergency
Deployment Readiness Exercises. These exercises and actual combat

deployments t Grenada, Panama, and the Persian Gul have shown the high
levels of deployment and combat readiness units maintain, Do we have the right
combination of airand sealit capable of meeting the challenges that may face the
U.S. inthe last hair of the 90's and inbo the next decade?

Alriit provides the capability to project Armny forcble-enry forces to establish
a rapid presence anywhere in the workd and to ransport soldiers and high priority
cango b theaters of operation, Retenion of suficlent numbers of woridwide It
aircraft 1s essential b the effective execution of the National Milkary Strategy. (6)
At Is the critical link In achleving U.S. policy cbjectives, buk mobiiRy studies
Indlicabe there are significant airiit shortfalls to supportthe curent U.S. National
Securty Strabegy. (7)

This mobiiky shortfall is not new. The principle cargo aircraft shortage Is the
wide-body 747 and DC-10 syie airrames. Athough sealit is projecied o cany
00-85 percent of all requirements at day 120 of a confikt, alrit will provide 100
percent of all requirements through day 15 and approximately 50 percent on day
20. (8) The mobily shortfall has atways been an accepted really. The Milkary
Alriit Command (MAC) has had a plan relying on force modernization and the
Civil Reserve Air Fleet Program (CRAF) to meetthe sirategic alr cargo goals of
the year 2000. The U.S. Alr Force Magker Ariit Plan has been an opimistic one
thatput Is emphasis on the C-17 program first and then the CRAF,

The CRAF program is a valuable contrbutor to U.S. national defense




plans but reat in tho shadow of the organi: U.S. Air Force flest. CRAF needs
continued supportard emphasis as an active partner inthe Alr Force
restructuring after s successful support of Operation Desert Shiek!Storm.




Il. THE CIVIL RESERYE AIR FLEET

President Truman expréssed his concerns over the requirements for air
transport as early as 1951. This was a resuk of his observations of milkary ai
ransport during Workl War Il and the Berlin Ailit. The Clvll Reserve Alr Fleet
(CRAF) was formed at his diraction to augment milkary alr ransport. The
seldom heard of War Alr Service Program (WASP) complements CRAF ina
national emergency which substantially constrains the air transportation system.

The WASP remains a program designed to allocate air service in times of

extreme rational emergency by priortizing all aircratt in the U.S. WASP goes

well beyond CRAF, and adcresses the nation's needs in an all-out war when
much of the nation's industrial production and transportation capacly Is needed |
bo support a total war effort. The WASP ks administered by the Department of
Transportation (DOT). (9)

In 1960, Preskient Elsenhower approved actions that further strengthened
the relationahip between the Department of Defense (DOD) and the civil alr
sechor. These actions specified maximum reliance on the civil airiit where
appropriate and actions ko ensure a sirong civil airiit Industry capable of rapid
response in support of milkary deployments. This was designedto be in
response b a national crisis, (10)  Specific authority for pre-aliccating aircraft
by the DOT is grarted in the Defense Production Act of 1950 fora Stage Ill
national emergency. Inkially, the coniractonly envisioned one stage of CRAF,
Stage ll. kwas revised to ks current three stage program after the experience of
the Cuban Missile Crisis, (11)




The Milkary Alriit Command (MAC) developed & singed mebliization sysiem
to phase civil aircratt inko the MAC system in the event of an emengency. A
Memorandum of Undersianding (MOU) signed in 1963 by DOD and the
Depariment of Commerce oullined the three activation stages of CRAF (12).
This MOU was reaffrmed by a DOD and DOT Memorandum of Agreement
(MOA) signed in 1987 further defining the CRAF program and the activation
stages. A short summary of the three etnges of CRAF foliow:

CRAF Stage —-Committed Expansion. This stage involves DOD use of
civll alrresources that the air carriers will furnish to DOD bo support
substantially expanded peacetime riilkary airiitrequirements. The
Commander-in-Chief Transportation Command (CINCTRANSCOM) may
authorize activation of this stage. Arcrattmusthe attheir on-load ske within
24 hours after mission nodfication.

CRAF Stage lI—-Alriit Emergency Thks siage involves DOD use of civil
alr resolrces that air cariers wiil furnisn Lo DOD In time of defense alriit
emergency that does not warrant natonal mobilization. The Secretary of
%rom (SECDEF) activabes CRAF Stage I, The response time remains 24
urs,

CRAF Stage lli—~National Emergency. This stage Involves DOD use of
civil air resources that the air camriers will furnish to DOD In the time of
declared national defonse-oriented emengency or war, or when debermined
by the President or Congress to be necessary for the national defense. The
SECDEF activates CRAF Stage Ill. The response time is 46 howrs.

Nobe: Inaddition to the thres atnges of CRAF activation, an additional
“preliminary stage” ks avaiiable for day-bo-day peacetime augmentaticn o DOD.
This stage is called Peacetime Commercial Augmentation. k is supported
through commercial contracts with MAC. (13)

Peacetime Commercial Augmentation is the routine way MAC passenger
trafMic and some cango traffic move on a day-io-day bagis in peacetime. Air
carriers are avwarded peacetime contracts based on a formula that relies primarily




on their voluntary contribution to the CRAF program. The CRAF Program,
akthough formed in 1852, had never been activabed prior to the 1980 Gulf War
buildup. All previous major milktary crises were performed using organic MAC
assols and through commercial contracts with carriers that volunbeered thelr
support

The DOD and the DOT, operating undar a CRAF MOU arii MOA, are jointly
responsbie for the CRAF program. DOT aliocates aircraftto DOD; aliocation
means desigration for DOD use with legal protection to carriers, DOD is
responsbie for determining the numbers and types of civil aircrat needed In the
CRAF program. (14) CINCMAC (dual-hathed as CINCTRANS COM) is the DOD
oxecutive agent for airit within the DOD.

k i3 not easy in an ever changing worki to project airiit requirements. Since
the early 1970s, more than 20 major mobilly studies compared established
requirements to an airiit capablily. In every case, airift requirements far
oxceodod avallable akframes. (15) A clazsifed post-Desert Storm Moblily
Requirements Study vms recently completed. The most significant study of
sirabegic airiit prior o Operation Desert Shiold! Storm was the 1981 Deferse
Authorization Act directed Congressionally Mandated Mobility Study (CMMS).
The CMMS Is the benchmark study which established the airiit goals for the
19808 and 19908 dased on a series of woridwide contingency scenarics, The
study estimated requirements as high as 150 milllon-bon-milesiday (mimid) for an
all out war in Ceniral Europe (NATO) bo 98 mimid for & regional conflict in the
PersianGulr. Primarlly because of flacal consiraints, the study recommended
DOD establish the cargo airiit capabiily goal to 86 mimid. The overall airit




5.‘3 capabilly at the time the study was published was 46 mimid (16),

A major concern of TRANS COM s ensuring the maximum amount of Clvil
¢argo aircratt volunteer for the CRAF program. Passenger aircraft support
traditionally has never been a problem. TRANSCOM's abilty to capture the buk
of available commercial cargo capablily into the CRAF program rests on the
vaiue of the contracis & lets as partof the Peacetime Commercial Augmentation
Program and some legisiative flexbilly kdid not have earlier inthe program.
(17) According to MAC estimates in 1989, MAC spends about $600 miltion a
year for airit services provided by commercial ariines for routine movement of
roops and equipment. (16) MAC has worked hard bo provide Incentives i draw
yoluntary participation from the commercial air carriers.

Profk provided through commercial contracts is the most aliractive incentive
but does not necessarlly Increase the size of the commercial cargo fleet.
Long-range inmrnational aircraft, which make up most of the CRAF, must meet
cortain milkary payload criteria. For inetance, aircralt used for sirabegic missions
must have extended over-water capabilly, FAA approval to operabe
intermationally, and four aircrewes assigned per aplane. In addition to these
requiremenis, cargo aircrait must have a rail and locking system with dimensions
thatare compatible with milkwry paliets. These criteria eliminabe many alrcratt
from congideration, (19)

The reduction in the number of forward deployed forces and the overall
reduction in the size of the force may reduce commercial contracts and the
assoclated aliractiveness of the program to civil air carriers. TRANSCOM has
offered a variely of other Incentives to ry bo increase the mimid capabiity in the




commercial sector. These incentves include the CRAF Enhancement Program,
Joint Yentures, Muktiple Year Conlracis, and improvements inthe Senior Lodger
Arrangement

The CRAF Enhancement Program was designed to Incorporabe cargo
convertble features on existing and new commercial passenger alrcratt. The
program added convertibilly bo 23 wide-bodied passenger arcrat. They have
been nkknamed “combr jets. This alone has increased the commercial alr cargo
contrbution to more than 16 mimid during full mobilization, approximabely
onethird of DOD's total 48 mimid cargo capabilly. kwould have cost nearly $10
billion to repisce this capabilty with orgunic military capabiily, which does not
include annual sperating coels. (20)

The CRAF Enhancement Program provides significant capablities increases
to the air cango sysbem but there is & reluctance on the part of induelry to
participabe in the program. Participants are compensabed for directand indirect
¢osls of modification, such as the flight to and from the modification site, time the
alrcraft is outof service, and addbional annual fees for the 12 or 16 year duration
of the CRAF Enhancement Program.  The aircralt conversion increases operating
cosls because of the increased weight. The entire program had coet an
estimated $835 mililon by 1990. (21)

Joint Yentures were designed to bring in primarily smaller carriers and the
overnight package carriers that could not meet the requirement for four crews per
alrfram or who did not meet the legal definkion of an arcamrier. Multiple year
contracis have expanded the annuai contract to a three year contract. This
provides some stabilly to the carriers and allows them to program long lead time




aircraft purchases with more vision and certainty. Mostalr cariers originally
bargained for a five year contract but agreed bo the three yuar provision.

The Senior Lodger Arangement provides support to the commercial camriers
operating off ther normal line in support of DOD.  This mears thatthe primary
camior at a particular aifleld agrees b provide services to all other CRAF arcrat
not represented on the airfiekd, The Senior Lodger Arrangement needs
addbional clarification for afleids notroutinely serviced by any of the U.S camiers
for all the flight planning, turnaround support, and coordination for international
fight clearances, A situation that could reasonably be expected in some
contingency scenarios.

The commercial air cargo sector is not capable of satistying DOD outsize
cargo requirements nor is t sufficient to meet DOD buk and oversize
requirements. The primary focus of DOD efforts to increase airiit capabiity has
been inthe cargo arena. The rewinged C-5A, the siretched C-141, the C-5B, the
KC-10, and soon the C-17, provide the core arift capabliy. This is particularly
true during the early stages of deployment into austere locations or inbo areas
where hostillies have begun. (22) k is critical that DOD and the commercial
carriers continue to search for incentives that make good business sense for
privabe Industry, as well as beneft the overall national securly of the United
Stales. Some exampies of addtional incentives will be addreseed laber in this
psper. Abalance must b siruck between the size of the organic MAC fleet, thelr
requirement bo .2 intain pliot proficlency, budgetry consirainis, and the heakh
and viaily of the U.S. commercial ¢ir carriers.

The airiine industry is entaring a dynarnkc decade. Mergers, expansion,




leasing, growth of new segments, and tailoring of fleets to reubes have
characterized the dynamic nature of an industry seeking increased productivity,
efficiency, and profiablity. (23) Onthe down side, the dynarakcs that impact the
alriine indusiry have caused some of the major carriers and most of the smaller
caimiers created after airline dereguiation to deciare bankruptcy or to be merged
with sironger companies. The transfer of ownership or operabors because of a
merger does [Rtie more than demand addiional manpower to track the actual
disposition of paricular tail numbers. In most cases, the commiment remains n
force with no break. Bankrupicles offer more problems, but even those aircrait
make the transition, and none have been lost 8o far. (24)

The precarious financial skuation of some cariers I8 ¢looely monkored by
TRANSCOM. One of the most recent examples was & dispube between Dela
Alrines and the Air Force resulting rom Delta's purchase of some of the bankrupt
Pan Am World Arways fleet. The Air Force contended Pan Am had reneged on a
deal o provide CRAF supportto MAC for thelr sircratt that had gone through the
CRAF Enhancement Program. The Air Force spent $485 milllon on the
aiframes. Delta and the Pentagon agraed in principle o a deal in which Dela
will pay the Air Force $5 milllon and provide $20 million in credits for future piane
use. The biggest part of the agreement was Delta committing 42 long-range
planes b the CRAF. (25)

From a national securty standpoint, & strong CRAF program s essential and
one of the nation's most cost effective defense programs. The U.S. Nationai Airit

12




Policy was signed by President Reagan in late June 1987, superseded the
previous policy signed in 1960, This directivs recognizes the interdependence of
milkary and clvil airlit and directs executive agencies to pursue actions to
strengthen our national 2 it capabilly with particular emphasis on maximizing
the coniroution of the civil sector to reduce our alrtit shortfall, (26) This policy s
key to the role CRAF will play In supperting U.S. nationa! securty. The inkant of
the policy 18 open to a variety of interpretations. Some selected objectives
directly from the National Airiit Policy, NSDD 280, foliow .

1, US. policies shall be deskjned b Increase and improve the organkc
arlitcapablity of MAG, as well as maximize the mobilization base of the
commercial akr carrier Industy.

2. Readiness of MAC must be maintained while promoting the growth
and economic stabllky of the commercial alr carrier Industry.

3. Afinancially sound commerchal alr camier industry must be relied upon
to provide capablity required beyond that of organic milkary alrcraft.

4, |nthe broader interest of national securlty requirements, a love| of
commercial cango airit auzmntnﬁon I8 required in peacetime consistent with
the need bo promote a viable civil reserve air fleet and provide training within

the miliary ahltsysuom
5. U.S. aviation policy, both international and domestic, shall be
designed to sirengthen and promote the global posiion ofthe U.S. aviation

Indusiry and In turn, enhance the alriit capabliky of the nation, (27)

The Air Force Alrlit Master Plan Is the program to transiate overall ainit
requirernents into the optimum force siructure, considering airiit needs and fiscal
reaities. (28) Ourcargo airitshorifall s blg. There are not enough long-range,
cargo-capable aircraft inthe U.S. invenbory to satisty our needs, kI8 unrealistic to
ASSUMe We can solve our cargo airit problems solely with civil aircrat. The clvil

anines do not buy aircrat because DOD has an airit shortfall. They purchase to

13




meet market demands. (28) The issue becomes one of cooperation and shared
responsblily in meeting the overall goal of providing sufficlent cargo airiit bo
meetthe U.S. strabegic objectives. The civil air carrier industry has the potential
bo contribube significanty more to the CRAF program, with suficlent incentives,
without infringing on Air Force modernization efforts or combat readiness. Under
MAC's Alrlit Masber Plan involving organic C-17, C5-B, KC-10,and C-1418
akeraR, there woukd be a substantial short fall in alfaining the 88 mimid goall
CRAF s viewed as an important way in which to reduce that shortfall. ks Stage il
contrbution is approximately 17.5 mimid, (30)

There are several key poinis as we continue b look at th+ sirateqgic airit
needs of our nation:

1. Force projection is a viml portion of our national defense postire,

2. 'The slratg rann?oalasamsamwoormm
reasonably atainable goal with suficlent resourcing

3. The C-17 ia the cornerstone of the Alr Forces drive to meet the 66
mimid goal,

4. The CRAF Is an economical and viable means o augment our organk
force and greatly enhances our strategic airiit capablity inthe eventof a

national emergency. (31)
A majorfocus of the National Alrlit Policy was to ensure a close relationship

oxisted between MAC and the civil alr carrier industry. Clvillan Indusry can make
& greaber contribution to the &l cargo requirements of DOD. The lssue s
primarily one of economics. The indusiry hag kst & considerable amount of
CANgoO SPAce &3 & resuk of environmentai restrictions on the industry. The
Increase in the overnight package businees has signiicanty changed the nature
of the U.S. cargo induslry. ‘The overnight package carriers, while considered




¢cargo hauiers, do not have the same cargo space and stovage requirements the
milkary needs.

The Air Force is facing force siructure cuts, delays inthe C-17 program, and
an aging cargo fleet that is rapidly reaching retirement age. These issues will
cause our cargo lit capacly to miss the 66 mimid goal by the year 2000, The
CRAF conirbution to cango alriit is projected to remain at is current mimid

capabilty through 2000 while the organic Ar Force capabilty will probably
decline slightly rather than increass slkshty as projected In the fall of 1391, (See

Appendix A)

The clvil sector needs assurances of ong bemm profitabiity before they can
commi bo adding wide-bodied miltmry-compatbie aircraft to their fleets or to
adding convertble features to thelr cument fleets. Procurement lead tme can
often reach 10 years for large aircratt. The <lvil sector now carries over 95 percent
of the MAC passenger cargo on requiarly scheduled routes (channels) but carries
loss than 25 percent of the MAC cargo raffic. The civil &ir caiers are perfectly
sulted to accepting a greabar portion of MAC's ¢hannel traffic cargo requirements
as the Alr Force restructures. This would allow MAC to focus on outsized cargo,
senskive cargo, and pilot training.

The increased CRAF cargo channel traftic would fullll one of the National
Alriit Policy objectives of expanding our clvil alr carier inbernational market share
while contrbuting to the national defense. The sues o MAC plicttraining and
combatreadiness are important considenations that coukd be tallored on a more
oqual footing with the aining of our CRAF crews. CRAF coulkd develop the
capabiily to fill gaps caused by delays and reductions inthe C-17 procurement




and the scheduled retirements of many of the C-1418s.

Responsiveness to a crisis and airiit operations in hostile areas of the world
remains critical when identllying the right balance of organic aircrattand CRAF
alrcraft MAC has always been ab: to meet requirements that exceeded organic
capachy through Peacetime Commercial Augmentation. The abllfy of the U.S, to
support and sustain troops in contingency regions vold of a forwand U.S,
presence or prepositioned equipment is a critical implied task in the National
Securlly Strategy of the United States. The nation never had to call onthe CRAF
capabliity until mid-August 1980 when CINCMAC, with the approval of the

Secretary of Defense, activabed CRAF Stage | as part of the U.S. bulldup in the
Persian Gul in response 1o Irq's Invasion of Kuwak. Surge requirements for
airiitand in<country reception capabiiities significanty siressed the abiily of MAC
b move the Inkial force quickly @nough and link up soldiers wih equipment that
deployed by sea. (32) The CRAF system developed inthe 1850's ~— but never
besbed — was about to receive & severe test




ll. DESERT SHIELD ! DESEPT STORM MPACT AND MPLICATIONS

The timing of events was almost entirely up to the U.S. and ks allles.
This affected demands that were made of airlitand sealit. kraq's
passivity gave TRANS COMmore leeway than k couid have
expected. Major decisions couki be made after assessing whether
logistics support was adequate, and any or all of them coukd have
been delayed within reason, I necessary. (33)

The total CRAF program Inthe Fall of 1980 inciuded 506 aircraft from 29
carriers that were voluntanily participating In the program when the Department of
Defense activated CRAF Stage | to supportthe Persian GuIt bulkiup. (34)
Eachalreraftin CRAF Is assigned one ¢ five mission segments: long-range
internationa, short-range international, Alaskan, domestic, and aeromedical
(See Appendix B). This monograph focuses only on the long-range international
CRAF segmert.  MAC Is responsble for mission tasking but each arr carrier
retaing responsbilty for mission execution using Is internal corporate siructure,

Desert Shiekd began the largest airiit effort in history ~ larger than the Berlin
Alriift; larger than the peak airtit operations in Yietnam, and larger than the 1973
lsraeli airtit. (35) The total alrift capability both for organic alrcratand CRAF was
approximately 48 minvd; interestingly the capacity had only increased 2 mimid
since the 1981 CMMS.,  Prior to Stage | activation inmid-August, U.S, airines
yelunarily accounted for 38 missions In support of Desert Shield.  ksoon became
apparent that civll air camrier volunbeers wouki not be sulficiont to meet the rapidly
Incroasing airit requirements both for pagsengers and for cargo. There had always
been enough CRAF volunteers In previous crises to meet the DOD needs; that
was notthe case for Desert ShiekdStorm, The mission requirements were too

greal (See Appendix C),
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CINCMAC ordered the first implementation of the CRAF system in its nearly 38
year history in August 1990, Stage | activated 38 aircraft from 16 air camiers b
mainly ransport passengers. The CRAF Included McDonnell Douglas DC-8s,
DC-10s, and MD-80s; Boeing 707s, 7278, 7378, 147s,757s, and 767s; Lockheed
L-1011s, and A Bus A-310s. (36) Stage Il was activabed on 16 January 1991~
the day Desert Shield became Desert Storm — and increased the number to 181
alrcratt. However, the SECDEF called for only 117 long-range cargo aircrat from
thatpool. (37) In CRAF Stage I, in which full activation levels would be 506
alrcrar, the reduction In long-range commercial passenger capacity woulkibe 57
percent and more thah 80 percent In the cargo capacity. (38)

The activation of Stage | came al the peak of the summer tourist season in the
United States and was projectad to continue into the fall and winter holiday
season, The potential koss of passenger rafMic and market share during raditional
high density passenger utilization periods for both domestic and intermational
roues was an Indusiry-wide concern, Inbernational tension atthe time of activation
minimized the impact of the diversion of commercial aircraft b the DOD. The
converse of these concerns, however, was aiso lrue for several camriers
experiencing financial downtums ina recession period. Those cairions welcomed
the increased revenues from the commiment of aiframes to DOD. The number of
commercial artine crews that vrere calied to active duty to support the superb effort
of the Alr Force Reserve and Air National Guard was another concem that
ultirabely did not turn outbo be a major problem for the Gulf W,

This total, however, did reach as high as 20 percent in some airiines. (38)

Under full moblization, the CRAF proviies 30 percent of DOD's cargo




capablity and 95 percent of ks passenger it (40) The activation of CRAF Stage |
only constituted about 4 percent of the U.S. long-range passenger capaclty and
about 19 percent of the U.S. long-range cargo capaclty, based on 1989 daa.
Stage |l activation increased the commitment to about 17 percent of the industries’
long-range passenger capacly and 30 percent of ks long-range cargo capacly.
(41) The percentage of the U.S. ar fleet committed under Stage (and Stage Il of
the CRAF program implies & significant civil capabiilty remains untapped. About
one hal of the wide-bodled aircraftthat are used in overseas operations are part of
the CRAF Program. (42)

The CRAF Program has the potential to be expanded through the in-place
CRAF Enhancemeant Program and a modifled program to provide miikary
modifications during preduction, ks a minimal cost program to DOD when
compeaned to organic aircrait procurement, annual maintenance and operations
expenses, and crewraining. Between August 1990 and February 11, 1991,
MAC {Inclusive of CRAF) Mew 3.26 billion-ton-miles, compared to 89.7
million-ton-miles during the Berlin Ariit. (43)

Despite this record-setting alriit, seallt moved the vast majorty of supplies
and equibment. As of February 5, 1991, TRANS COM had a totsl of 360 ship
crossings. On December 31, 1990, the U.S. had a figurative stee! bridge across
the ccean, with 132 shipa enroute b Saud| Arabin and 47 returning t the Unied
States. That is one ship for every 50 miles irem Savannah, Georgia to the Persian
Gull. (44) Fast3eailtghips were activated August 10, 1990, with the first, the USS
Capelin, airiving in the theater August 27. The USS Capelia carried the lead




brigade of the 24th infaniry Division and 5,328 short bons of equipment and
supplies. (45)

The requirement for all legs of the mobility triad to complement the others is
crtical to the success of TRANSCOM's mission bo support U, S. milkary sirategic
objectives. AIriit provides the rapid response forces and equipment while the
sealit component transports the buik of the equipment and supplies. The type of
contingency or crisis determines the percent of the package each carries.
Preposiioning of equipment sets and supplies reduces the burden on both airlit
and sealit butis not capable in and of ksel of meeting the equipment support
demands as the U.S. shits Is focus from Ceniral Europe.

The preposiioned equipment afioat provides some flexibiilty but is very costly
bo mainkain. Portions of the 218t Theaber Amny Area Command (TAACOM)
European-dbased Preposkioned Maberial Configured to Unk Sets (POMCUS) and
Theaber Reserve (TR) Stocks were sentto the Persian GUI. There were neariy six
division sets of equipment stored in sies throughout Central Europe, as part of the
U.S. commiment to NATO, when the Gulf Crisis erupted. The fabe of these
stockplies s being reviewed ae part of the overall reduction of forces and
equipment in NATO. These stocks played a critical rote in the Kuwait Theaber of
Operations (KTO) sustainmentbase. The preposkioned stocks afioat in the Indian
Ocean were aiso used axtensively to support operations inthe Gul. The DODis
studying potential locations where preposticned stocks could reduce the inkial
demand on airiit and sealit in pobentiel contingency areas vital to U.S. national
inberesis. The costs and scope of the prepositioning program are also under
review.
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A review of the number of aircraft used during Desert S hield shows a low of 25
commercial aircratt on one day, buta high of 53 commercial aircraft during the
CRAF Stage | activation period. The average, counting the CRAF participants and
non-CRAF alr carrier volunbeers, was well over 40 per day during Desert Shield,
(46) Inthe 54 days between August 7 and September 30, the milkary and civil
carriers together airlited over 127,000 troops and 115,000 tons of cargo. This was
a phenomenal accomplishment. During the inkiai surge portion of Desert Shiekd
operations, over 90 percent of the operatiomal C-141 aircrattand over 85 percent
of the operational C-5 alrcralt were committed, (47)

The Alr Force experienced full employment of organic assets with one active
theater of war. The workdwide commercial and organic peacetime support
requirements had not lessened yhen the crisis was in the Inidal stages of bulldup,
The need for addidonal alrift assets rom both the organic fleetand from the CRAF
feet is essential a3 we project future scenario requiremens.

The important issue that masked the lransportation system's capabiities
shorfall remained the passivity of the ragis. The U.S. and s ailles never were
slfectively challenged as they bulkt up and supported milkary operations. The

impact of inprogress hostilkies, a lack of prepared reception faclities, and
interdiction of lines of communication during deployment were not experienced

during Operation Desert ShiekiiStorm. The impact of any or all of the three can be
evaluabed using a variety of simulations. That level of analysis Is beyondthe
scope of this monograph. What is clear, however, is the need for additional
organic and clvil airiit.

“We won'tbe able to do kas well as we did kin Desert Shield IStorm or,
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probably, as fast” Admiral Frank B. Kelso ll, Chief of Naval Operations, bokd a
congressicnal commitee. “Another thing ie how long you could sustain & you
hadto. The stnaller you get, the harder & is to sustain amything over a long period
oftime.” (48) Alriit needs for the future taken from the Persian Gulf War lessons
leamed are many. A najor one is the requirement to expand the C-17 program -

notcut kback -- and proceed with an associabed civil alr camier derivative with
buik-in milkary features.
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Y. STRATEQGIC MOBILITY FOR THE FUTURE

CRAF Is notthe only solution. Additional organic milkary airit,
privartly inthe fom of the C-17, is essential, Buktthe CRAF
program is the government's most cost effective means of
immediately reducing this nation's cargo shortfall. (49)

The alrlitrequirements for the decade ¢f the '90s were shaped by decisions
made Inthe early 1980s. The Congressionally Mandated Moblity Study
(CMMS) guided acquisition decisions and provided direction for the integration
of the civil air carriers into the equation. What are the requirements for the year
2000 and the decade beyond? If you asked airit planners five years ago, the
requirements would have been relatively clear-cutand cakculable based on the
updated worst case Central European (NATO) threat-based scenario. The
abiliky to forecast requirements today Is not that clear-cut. The disgolution of the
Soviet Union, the dissoiution of the Warsaw Pact, and the reunification of
Germany changed forty years of focused planning. The war Inthe Persian Gulf
highlights the need for a flexible airiit capablity.

"The arrlit mission has never been more critical. There is no substitute for
alit when rapid response is the raquirement. The U.S. must have & capabiity to
rapldly project power b overwhelm the forces opposing the U.S, and ks allles.”
Gen Cari E. Yuono, former Army Chief of Staff, tokd the Senate Armed Services
Commitee, “As the U.S. reduces Is forward-deployed forces during the 1990's
and increases ks reliance on moblle forces based inthe U.S., ks airiit and sealit
needs will increase.” (50)

A balance In determining the complex airlit requirements must be struck




Detween ofganic capabilies of the Alr Force and the capablities of the civil arr
cammiors ina rapidly changing international environment with a revised U.S,
global strategy. Worldwide economic tumoil continues to influence the civil alr
camier induslry’s forecasts for new airframes. kalso infiuences forecasting thelr
abiity to supportthe U.S. global sirabegy.

The most dificult prodlem facing ariit planners is determining total strategic
and tmctical alritrequiroments,  They must know how much capacly i needed,
what type of cargo is to be braneported, and the physical dimensions of the cargo
to determine the type and number of arcraft to be used ~ buk, oversized and
ouaized. (51) Ouisized cargo can only be carried by the largest curent onganic
aircratt inthe Air Force's inventory, the C-SA/B. The C-17, when kreaches full
production, will become the heayy It workhorse, Outsized ¢argo includes such
things as artillery, tanks, and some helicopters.

Programmed arriit improvements call for Increasing U.S. alrii capaclty from
the cuament 48 mimid to 55 mimid by 1994. While & worthy planning objective, k
seems Increasingly apparent that contingency operations require consideration
of absolube numbers of capable aiframes, as well a8 gross planning figures Ike
millionton-miles per day (mimid). (52)

L is unrealistic to assume that the U.S. milkary budget will, in the foreseeable
future, be increased to allow the Alr Force to acquire orgariic aircraft, personne,
and faciities to close the reqirement - capablities gap. This is where CRAF can
play a vial and expandedrole, (53) The DOD and the GAO agree thatalriit
oblained through CRAF s at least six times less expensive than acquiring




organic equipment (54). Ina 1990 Rand Study, General Duane H. Cassidy,
former THANS COM Commander-in-Chief, fekthe DOD airiit goal of 66 mimid
would be reached by 1998 or the year 2000 with the completion of the 210
aircralt C-17 program, (55)

The C-17 was planied originally as a supplement to the existing fleet. The
C-17 program was cutback In 1990 from the original 210 alrerat to 120 aircratt
This total woulkd only maintain the current capacity as C-141Bs were retired. (56)
The tolal airift capacity in mimid remains approximately the same from FY91 to
FY5. Arlit capacly Increases by as much as 14 percent from FY95 through
FY99 as the more capable C-17s replaces a portion of the C-141 fleet, and then
decreases as the C-141s reach the end of their service Iife and retire atthe end
of the century. (57)

Modernizing MAC, mainly by fielding the C-17 transport and beginning to
retire C-141Bs, is a major MAC challenge for the 1890s. Developmentand
production problems have caused C-17 delays and cost increases. MACfaces
a temporary reduction in s projected airiit capacly even Ifthe newaircraft can
be acquired under the current schedule. The C-17 Inkial operating capabiity,
originally scheduled to be met by September 1982, has nowbeen siipped to the
fall of 1884, The Alr Force will have to start retiring aging C-1418 regardiss of
the status of the C-17, This trough will grow ifthe C-17 experiences additional
delays. (56)

MAC officials do not belleve the CRAF program will grow beyond the curent
lovel of 517. MQ James C. McCombs, MACs Depuly Chief of Staff for Plans and
Programs, believes “Emay shrink because six of the twelve largest airlines in the
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U.S. have or are anticipated to go Into baniarupley of one form or another.” (58)
Alfit capacly at the end of the century will be 54 mimid ¥ the current C-17
schedule hokis andthe C-1418s last as long as expected. (60) The 54 mimid
projected capabilRy is far below the 1981 CMMS goal of 66 mirmid. MAC force
levels will be cut back less than the roughly 25% assumed forthe Ar Force asa
whole. Decreases in airlit capachy that will resukt from mid and labe 1990
retirement of the C-141B transports are to be cifset by the scheduled introduction
ofthe C-17. (61)

The CRAF capablily needs to be able bo augment and take up the gaps
formed by the cutbacks and delays in the C-17 program. MAC is continuing
pursue the capabiity potential the CRAF offers. Some of the cargo shorifall can
be satisfied with aggressive action taken to stimulabe the development of the U.S,
civil air camier indusiry. Stimulation ofthe U.S, aviation indusiry meets one of
the stabed goals of the 1987 U.S. Alilft Policy. Interestingly, while the U.S,
marketshare on a workiwide basis for commercial passengor operations was
approximately 65 percent In 1990, k was only 36 percent on the commercial
cargo side. (82) The workdwide cargo market share shortall, especially that of
the long-range International fleet, Is particulary distressing.

One aerospace manufacturer estimated in 1000 that the market for new
commercial aircrat would be worth an estimabed $450 billion between the
previous year, 1588, and the year 2005, Most of that will be for U.S, carriers - all
ak no costo the taxpayer. (63) The versalilty and cost effectiveness the CRAF
program provides are ks mostaliractivo fealres. Most projections show the
CRAF capablily in support of the DOD remaining fatlined to and beyondthe




yoor 2050, K is importantfor the DOG b wori: closely with the air camiers and
aircraitmanufacturers to negotiate the inclusion of milkary features in all new
production.

Today there is Iitte Incentive for milkary features to be included In design
andmanufacture. Careful planning is required when determining the force
siructure requirements of the Alr Force and the makeup of the civil alr carrier fleet.
Newairincr purchases are significant investments for an air carrier, Alrcratt are
expacted bo remain operational for approximately 30 years once they enber the
force siructure. & has been ¢stablished that the U.S. will aimost certainly have a
continued airiit shortfall as we reach out o the year 2000. Consequently, the
other legs of the mobliRy triad take on additional weight and responsbiity.

The heath of our markime forces is worthy of & short review. The U.S. sealit
capacly available to respond v & crigis is & critical part of the moblily equation,
The tolal dry-cargo sea it capacly will decrease by 31 percent between FY91
and FY@8 because the total number of dry-cargo ships Inthe U.S. Merchant
Marine fleet will decline from 248 in FY81 to 126 in FY99. (64) (See Appendix
D)

The U.5.has & critical need for additional Fast Sealit Shipe (FSS). One
healty leg of the mobillty triad cannot meet the increased demands of an
unheakthy one. The triad shouid have & synergistic effect on the overall
transportation system, As previously discussed, airit provides the rapid
response, sealit provides the buk of the heayy equibment and sustainment
forces, while sufficlent levels of prepositioned stocks reduces the demands on
the other two legs.




Force reductions planned through 1999 will decrease capabliity, create an
image of U.S. global withdrawal, and potentially reduce U.S. influence. (65) The
abilty o rapidly deploy forcas remmaing one of the cornerstones of U.S. milkary
srategy. Kis the new U.S. conventional deterrent with the reduction in forward
deployed troops. The smaller, continental, U.S. based force structure and the
changing milkary strabegy have not reduced the recuirement for ariit or sealit
In June 1000, the Army planned & reductionfroma 5 corpe, 20 division force b &
4 corps 23 dlvision force by the micd-19908. The pian was revised downward in
February 1881 o a 4 corps, 20 division force by the mid 1990s, (86) The 20
division force is by no means assured with a vague threal, a weak U.S. economic
outiook, and the 1992 national elections In the offfng.

To meet U.S. defense requirements, the Army requires the capablilty to move
two armored divisions and their support 1o & thealer of operations anywhere In
the worid in about 30 days; the remainder of an entire corps must follow in about
75 days. The Amy supports expanding the curent fieet of Immediately avaliable
Fast Seailt Ships and improving the Ready Peserve Force with modemn Roll-On
RolFOffships. (87) Closely tad to support for Fast Sealit is the Ammy's
unwavering support for the C-17 program.  The C-17 and & reenergized civil
avition indusiry, particularly the cargo market, are the two moet viable means of
minimizing the strabegy - capablities shortfall as we approach the year 2000.
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Y. STRATEQY - CAPABILITIES MISMATCH

The nature of U.S. interests around the world, our coalkion-based
sirabegy, and the vagaries of the inbernational environment will
require that U.S. forces be globally deployable, often wih Iitie or
no warming, from the U.S. and from forward bases. (68)

The C-17 program has been discussed throughout this paper as the linchpin
ko strategic airiit capabilities for the late 908 and well into the 21st century, The
At Master Plan (AMP) shows the C-17 le cheaper and saves manpower
SPRCHS OYer comparable arit options plus gives an “austere flek!” capablily that
other akrlit akbernatives cannot. The C-17 Is the syshem bo get theater
commanders the airiit they need. (69) The C-17 will be an intertheater asset
and an intratheater asset. The Inber - inratheaber priortization mix becomes
critical with recuced procurement. kwill aliow dellvery of forces dinectly from
CONUS to the final destination airfleid - bypassing the inkerim aifields, Direct
delivery to destination is nota "nice-o-have* capabiily, & is an ever increasing
milkary necessty, (70)

The C-17 I3 the first cargo alrcrait specificaily designed to have the inber -
Intrathestsr capabiily. The ablilty of the C-17 to fy to the destination rather than
b the inbermodal or transload location for onward movement to the final
destination (& & capabilky thak I In-line with cument stralegic requirements. The
quaily and location of airfields in most reglons outside Europe normally limk
ariitflexbiiy. The C-17's abilty bo operate from small, relatively
underdevelopad, forward airflelds improves rapid response times for contingency




forces and expedites critical sustainment supplies. The aircralt has a large
oulsize It capabilly. & has the capacily to It a maximum of 83.2 bons of cargo at
aspeed of 518 mph. (71) The C-141 can transporta Light Infantry Division
using approximately 461 C-1418 sorties In about seven days. This same
division can be transpotted In a [itle over 300 sorties In abouk 3.5 days using the
C17.(72)

The C-17 s cost effective, but an expensive system justthe same. The
original C-17 program called for delivery of 210 airerait by 1996-2000 atan
estimabed cost of $37.7bllllon. (73) The buy, as indicated earlier, has been cut
bo 120 airframes. One of the reasons for the reduction is that the system has
been plagued by a myrind of cost problems that now appear o be under control,
These cost concerns and current and projected DOD budgetary constraints have
CUt deep Into the future sirabegic 1t capabilty of the U.S, Alr Force.

A variety of options were analyzed by MAC In deckling the retirement plan
for okder systems and the procurementplan forthe C-17. Ag an example, the
1988 U.S. A F«comphn calledfor retiring 54 C-141s plus 180 older
C-1308 and ransferring 80 C-1418 to the reserve forces, In this option, 180
C-17s were planned b bo acquired to contribube towards srabeqgic and theater
requiements. This opion would hive brought the mimid capabiilty to the 68
mimid sirabegic alrit goal. (74) Unfortunately, that goal will not be met by the
yoar 2000, (See AppendixA.)

The C-17 is the key to reducing the sirategic mobiify strabegy-capabiliies
mismatch. The DOD should continue to include the program as & high budget
priorty. k provides a capabiiiy to support the Unted States National Securly




Strabegy thak no other system has. The program buy shouki be reevaluabed In
light of the refocused National Securly Strategy. We will notbe able to meet the
56 mimid goal by the year 2000 but we don't wantto lose any cumert capabiilty
as the strategic ailit fleet is moderized, The C-17 program alone cannot meet
the challenges and demand for airiit atthe end of the decade. The DOD must
aenergize the CRAF system bo take advaniage of a low cost akernative to organic
arframes,

The CRAF program provides a vajuable contribution to our mobilization
capacly. CRAF does not compete with the organk fleet — k complements k.
When commercial airiit assets - aircraft, crews, and operating bages — are
reflectad in strategic plans through the CRAF program, the government realizes
significant savings and cost avoldances in the areas of hardware procurement,
crow training, base support, and operations and maintenance cost. (75) MAC
must be willing bo continue ke dislogue with the civil air carriers i find ways b
increase civil participation in the sirabegic airlit equation. kmay be poasbie to
realiocabe greater portions of the MAC fleett the Alr Reserves and the Alr
Nationa| Quard units. The At Force coukd make greater use of advanced flight
simulabors & maintain pliot proficiency and bo reduce operations and support
coats of ong haul channe! [its now generabed by training missions.

Commercial air transport augmentation couki be utilized for cargo and
passenger channel missions which now utilize onganic MAC alrcraft. (76) This
increased access to diminishing channel requirements woulkd be an incentive to
civil alr cargo cauriers o join or b expand their participation in the CRAF
program. Clvil air cargo carriers woulkd also have the potential to expand thelr




overseas market share by combining milikary and civil cango on the lransoceanic
channeis. Some airline executives estimete ther industry's revenues from MAC
~ currently about $700 million per year — will decrease by more than half during
the next few years, (77) The assurances of scheduled air cargo routes would
stimulabe the entire air cargo industry. ¥airine access ¥ MAC peacetime
business I8 not increased, civil air carrier participation in CRAF will decline at
the exacttime we need to have an Increased reliance on them.
CINCTRANS COM has speculabed about shiting some of MAC's channel alniirt -
scheduled service to specific locations - from ks own fleet bo the commercial
carriers during the 90s. (76)

The CRAF Enhancement Program is a program with uniimited potential. The
CRAF Is constrained in aliracting airlines to commi sultable aircraft because of
contracting limiations. Akhough 23 aircraft huve been converted to CRAF
“Combl* arcratt, the first B-747 passenger alrcralt took about ben years of
negotiation, (78) The costs incumed with the CRAF Enhancement Program are
ohetime costs, while the option of government ownership incurs annual costs,
The lowest cost CRAF option is where the government pays up to S0% of the
additiona| manufacturing or modification costs because the airiine chooses to
uee the alrcraft'o main deck cargo capablity in peacetime, (80)

The CRAF Enhancement Program has been a relative success aftera slow
start. kmust recelive continued enphasis to get manufacturers to design In
milikary foatures b new aircralt and o develop slide-in off-the-shelf deployment
packages for rapid installation of milkary specific equipment in the event of
ancther CRAF activation. The CRAF program on the whole needs Iithe financing.




kdoes ,however, need continued and expanded funding ¥ it Is geing to condnue
bo add clvil cango capability bo the CRAF, (81) A study completed in 1468 stated
that the total expense to the U.S, Government of adding the capacity of fifteen
747 freighters through the CRAF Enhancement Program is significantly less than
the acquiskion costs alone of adding two C-17s to the Alr Force's organic Iit. A
more cost effective method Gf meeting defense requirements is dificuk to
concelve. (82) All of the sources | researched indicated that the CRAF
Enhancement Program is scheduled to remain steady through about 1993 but
vl notincrease.

The search for aliractive incentives is an ongoing process. The four key
ircentives: the CRAF Enhancement Program, Joint Yentures, Muliple Year
Coniracts, and the Senior Lodger Amangement need to be expanded o make
enroliment in the CRAF program more aliractive. The future program will be
revised in at least six ways:

12 . %rsaﬂoml noxbllml be |m:vlsﬁdbb "

: enlor Lodger Amangement proved,

3. Aeromedical aircrat will be added as part of the initial deployment.
4. Crewrequiremenis will ke modified.

5. The War Risk Insurance Program will be sirpified.

8. The National Defense Features Program will be revialized. (83)

The airine industry works closely with MAC to come up with innovalive
Incentives. During the GuY War, several air camiers expressed ¢nHncerns with the
inkial employment of some CRAF aircralt. They stated they commithed aircratt to
DOD when the CRAF Stage | anc! Il were activated rather than when they vwre
notifed of a mission, Some airiines had taken aircraft off their assigned
commercial roation in anticipation of Alr Force directed CRAF utllization that was
not fostheoming. The problem vas solved quickly by attentive MAC operations




parsonnel. Some caiers want MAC to pay wartime rates for aircralt called up in
Stages |and ll. Curently, wartime rates are paid only in Stage lll. (84) MAC has
creabed & package that essentially guarantees airlines a certain number of fiying
hours once CRAF aircraft are activated. MAC also plans b adjust carncellation
clauses. MAC will expand the cancellation clauses outto 21 days fromthe
current 7 days. (85)

U.S. Alr Force Installations provide an incentive inand of themselves. (86)
They provkie options for reducing &ir cargo raffic density in some regions of the
country and expanding traffie to other areas. The idea of opening up these
airfields for joint-use operations is similar in concept to Alr Force operations at
Rhein Main AFB In Frankfurt, Germany. In Frankfurt, the U.S. Alr Force operabes
hal of one of the world's busiest alrports with no apparent detrimants o ether
civil or milkary operations. The relationship Is very symbiotic. &coukd prove to be
abig incertive to the courier or freight service industry. MAC benefits by
adding critical cargo aircratt to the CRAF program. Joint use opens a market that
previously may not have been serviced by any overnight package carrier or
freight hauler and provides a base of operations for the alr camrier that previously
was only ata more ceniralized hub arport

The CRAF Enhancement Program costs the air carriers money, ¢ven with
MAC compensation. Some &ir cauriers have recommended they be provided tax
Incentives for thekr contrbution b strateqic alriit. Federal makching funds shoukd
be used for acquiskion of new wide-bodied cargo capabie or convertble aircraft,
modifications, eetvice ife extension plans, research and developmeont programs,
addiion of milkary features -- secure radio wiring, IFF, 463L pallet compatbiity -




and routine day-to-day costs of CRAF participation. (87). Akhough not
bechnically an incentive, MAC ‘yants to alter the mix of crgo aircratt and
passenger aircratt in CRAF Stage | and |, so they are more evenly balanced,
Spechically, officlals are looking at increasing the percentage of cango aircratt in
Stage ll. Currenty there are no aeromedical evacuation capable aircraft
available until Stage Iil. (88)

The formula for awarding MAC points for aircraft needed to provide significant
increases to cargo capabilty should be readjusted. The mobiiization value of
convertbl» aircratt shoukd be increasad. (89) The CRAF incentives are
designed to encourage civil air ... ' voluntarily support DOD in the event of
an emergency that exceeds the organic capabilty of MAC,

The changing inbernational business environment has akered the face of
many of America’s indusiries. The diversification of induslry and the expansion of
companies ouside one border has also Impacted the airiine induslry, Foreign
ownership (Interest) of companies in the airfine induslry has become
commonpiace. Seventy-five percent of U.S. airline stock was required by awto
be held by American clizens. This law resiricted the level of common stock
Inbavest to less than 25 percent by forelgn Individunis or companies. The
previous Traneportation Secretary, Samue! K. Skinner, refined the foreign
ownership policy by stating that the U.S. will tolerabe forekjn investment up to
4.9 percent of total equiy. (30)

The Issue of foreign ownership (Interest) of al cariers has raised the level of
concern on the responsiveness of a non-U.S. Influenced carrier, particularly Fthe
reason for activation of CRAF was not In the best inberests of the major




shareholders. The question of foreign ownership did not surface as an issue
during Cpevation Desert S hield/Storm but has been raised since. kis
unreasonable to assume thatan airline that has 49.9 percent foreign ownership
would ot be I fuenced by recommendations made by the forelgn sharehokders.
The forelgn ownership issus Is outside the purview of DOD. ks notinand of
Isel a problem. kwould be a sbep inbo the business dirk ages and a sirike
against ree enterprice bo think we could revert to pure national ownership of any
company that chose to expand into international ownership, Congress shoukd
pass legisiation that would ensure thak foreign ownership would not reduce
responsiveness i a call for support inthe event of a CRAF system activation or
worse yet block voluntary participation in the program. This is an lssue that
needs bo be acidressed as more and more financially stressed companies seek
outskie financial support to bolster thelr sagging businesses,

A healthy civilian air camier marke? is the e blood of the cargo augmentition
support to MAC. The aerospace industry i looking for market akernatives now
that the aerospace defense Industry is in jeopardy. Wnahever happens withthe
McDonnell Douglas C-17, the Air Bus 340, or the Boeing 747, what remains clear
is that the demand for freighber aircrat will grow. (91)

The C-17 program once again is & good exarmpie of the uncertminty that
plagues the aerospace industry - the reduction of 210 airframes to 120
arframes. The problem Is that defense contractors who win major contracts have
tremendous up front capial expenditures for retooling and new factories,
McDonnell Dougias, because of the C-17 cutbacks, I8 left with a plant designed
to bulki 29 alrcraft annually but the revised program only calls for production of




18annually, at peak rates. (92)

The development of a civilian derivalive of a milikary cargo lransport is one
that is alvays of interest to the defense aerospace induslry. & lowers their overall
production cost per airframe and keeps the production line moving. Alr camiers
and the prime contractor could negotiabe with the DOD for a mixed production
line. This has the potential of adding a significant capabilty to CRAF atthe same
time ks adding organic capabiiy to MAC. This is also an inkiative thet stimulates
the civilian airline industry.

Alrbus Is offering A340 freighier versions to compete with the McDonnell
Douglas MD-11. Ina combl version, the A340 could carry 221} passengers plus
100,000 bs. of cango a distance of 7,400 kilometers. This is a step towarda
A340 dedicabed heighter, which could be available near the end of the decade,
The A340F could carry about 175,000bs. at ranges of more than 7,400
Kllometers. (93) kwouldbe 1996 before a civil aircraft versionofthe C-17, the
MD-17F, is ready even I the questions of customer demand and government
participation in & commercial C-17 production were answered today. I milkury
construction continues as scheduled, the company will have dellvered 33 C-17'
Inciuding one best aircratt. (94)

There are ways o cut costs in the production conversion b a civilian
freighter. The removal of milkary designed equipment and wiring woukl save an
alr carier money but in the long run kmay be wise for DOD to absorb the ¢osts
associabed with milkary specific equipmentto have an aircratt that is "mission
ready” when CRAF Is activabed. A heakhy alriine industry will become an
indicabor of the heakth of sirategic airiit In a downsized Air Force.
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Y. CONCLUSIONS

I conducted ali my research using cnly open source documenis. The
following conclusions canbc drawn from my research:

1. The Strategic Arrlit Systom is & wellk-managed TRANS COM program.,

2. The C-17 Is the critical system around which the rest of the airlit syetem

must be designed. Mixed production lines to increase civil market access to

a large freighter during the 19903 need to be implemented.

3. The CRAF concept is & proven performer atter 40 years of being an

untested on-the-shelf . The program had remarkably few problems
during the spin-up to Operation Desert Storm. Those that did sixface were
quickly deak with.

4, MAC, primarily for parochial reasons — force structure and force
modemization — has tended to look Internally to develop organic capablikies
rather than to actively develop a Clvil akernative. This will be a major reason

for the sirabegy-capabiities mismatch by the year 2000 and beyond.

5. CRAF, a8 a program, needs enhancing to meetthe lnbontoftho National
At Policy objectives to revialize the U.S. aviation indusiry and to increase
the U.S. air cargo Industry marketshare.

6. MAC shoukd reduce the impact of downsizing by redisirbuting organic
alriit capablily to the Alr Ferce Ressrve and Air National Guard and rely
more on the CRAF capabilty for channel missions. This Is a hand
recommendation to consider for active duty force planners but one that is

neaded I £ serves the goal of increasing the strategic cargo capabilly.

7. Strategk alriitcapachy will continue to fall below established goals Ina
decade of increasing demand for responsiveness.

Strabegic airiit ks the linchpin of the new U.S. National Securty Strategy. The
U.S. will have a strebegy-capabilties mismaltch uniess the Department of
Defense provides increased priorlty to the mobiilty triad. Reducing airiit goals
to meet proposed capabiibes without modiying the strabegic requirements will
add an unacceptable degree of risk In a very uncertain workd, Potentially




draconian cus In near term sealit haul capacity and uncertain strategic airit
retirements and modernization will adversely affect it apportionment. The
successful execution of war plans and woridwide contingencies is at stake. A
robust CRAF Is a cost- effective partner in the mobiily triad. ks contribution
potential musk:be exploited to expand and stabliize strategic air it mobility
capaciity into the next decade.
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Appendix A : Strategic Airlift Capability
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Appendix B: Clvil Reserve Air Fleet

CIVIL RESERVE AIR FLEET {CRAF
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Appendix C . COMMERCIAL AIRLINES PARTICIPATION IN DESERT

SHIELDISTORM
AUG 7, 1880 JUNE 30 1881 MIS SIONS:
PASSENGERS CARGO
U.S. CARRIERS* v
Al Tranapott intermational —— 156
American Arlines : 98 — '
Armerican interratiors| Arveys
(formerly Connie Kallta Servioes) — 370
American Trarsa v 494 —
Arnerica West Arlines a8 —
Arrow Al — 19
Bulfa ko Arways — 22
Cortinertal Airlines 91 w—
Coba Alrlines 28 —
Eastern Airiines 33 ——
Emery Worlawiie — 152
Eyergreen Interrational Artines o 47
Federal Express 28 576
Fiagship Express
Jormerly Rosenbaim Aviation) . 49
Florida West s 54
Havalimn Arlines 283 —
Northvwest Airlines 268 117
Ran Am 3% 69
Rich interrationa) Arways 14 .
Souhern A Trangport — 252
Sun Courtry Ar Lines a0 o
Tower Al 242 1
T e Cortinenta | Arlines H —
Trane Workd Arlities 238 —
Unied Arlines 17 —
Unked Parcel Seivico — 123
World Akvays 180 144
Totsil U.S. Carriers 2,504 2758
FOREKIN CAPRIERS
Albalin w— 7
Cargoiux Airlines Internetio nal
(Luxermbourg) 1M o
Komnaai Air (35, Korea) —— k!
Kuwa L Airvays (Kuwa i) -— 1
Maitinair Holland ¢(Nethorka na;) — 10 '
Totmi Missions All Carviers 258% 2870

=

*nciudes CRAF Members and Yolurtaem  SOURCE: Aviation Week and Space Technology
¢ Sep 1891 .




Apporﬁb( D: Sealit Capacly

T STRATEGIC SEALIFT CARRCITY

g (R US FLAG K RRF F&s PRERFD MFS
I M3C

b
3
Y E ..................................
T EIE“E‘ ||||||||||||||||||||||||||||||||||||
14,
W .
IR I
' E.E‘B , \‘\\\\,‘\" ' AN
| 3 W\ X \\. \

L. .‘\\*\\"‘R‘R‘v \\ \\ \\\\f\ 1\\\ ..... u\ \\§\ ,\% i{\
M i s o ..#
LI l'4°1 rnus ‘1999 i

YEARS

SOURCE : 1991 Joint MiReryNet .Assesament




ENDNOTES

1| m%m "bm' NI T3S
August 1991, 29,

2.bid., 25.

3. Congrese , House Subcommittee on Investigations and Oversight of the Commithee
on Pwuc Wona and 'l‘rampombn. Effecliveness of the Civil Reserve Arr Fleet

Octnborw 1990,1.
4, Lawrence E. Glllespie Sr,, Col,
March 22,1984, 24,

5 congvm noadlnm Sm'fmlm of the Commm onArmod SeMm Civll

tor Loglatics Departmert of the Ak Eorce, 100th Gon., 2 sess, , Octrbar 4, 1993%“‘"
8. US. Ay, Aty Focus (Washington : Departmentofthe Army, June 1991), 9.

- Corlkle Bamacis, PA: U.S. Ay War Collegs,

Departart ofthe AR Fotoe - OO 4, 1080, 2,

8. Stephen M, Momis, Civil Aeae m_
Support of National Securly, New port, Rl., mmwwngo, February 3, 1980, §

9. Cong,
October 10,1860, 6.

11 com‘ " N ' ubiele
Alr Carrier Asacciation, chborli 1988, 3,

12, Mary Chonowet, The
(Sania Monka, CA. . Rand Corporation, June 1890) , 14,




13, Memmorandum of Agreement Between the Depuly Assistant Secretary of Defense
(Logistics) and the Research and Special Programs Administrator Department of
Transportation, The Clvil Reserve Ak Fleet, November 10, 1987, u.n,

17. Chenoweth, CBAF Band Notg, 13.
18. b,
19.bK., 12,

?0. RogOftH. Moore, “Clyilian Airlines: A Moving Partnership,” Defense 91 , MariApr
981, 28.

21, Chenoweth, CRAF Rarx Noltg , 22,

Fleat Washingion, D.C., Indueral College of the Amed Forces, May 1087, un

25. “Deta and the Arr Force Selttie a Pan Am Dispute,” The Kansaa CRy Star, October
22,1991, D-14.

28, Cong, CRAF Program, Stabment of the Directo
the Secretary of Deferse , October 4, 1966, 7.

27. National Securlty Council Directive 280, National Akt Policy , June 24, 1987, u.n.
20. Cong, CRAF Program , October 4, 1986, 66.

Cotomand , Octoberd, 1988, 13.




31. Cong, CH : S
Command, 0@0«41988 22

32, Amy Focug, 38.

3. Davki Bond, “Troop and Material Deployment Missions, Ceniral Elements (n Desert
Storm Success,” Aviation Week and Space Technology, April 22, 1991, 95,

 Octobar 10.1690,6.

3883. Frank Oliverl, “When the Alrlines Wentto War," Alr Force Magazine , Oclober 1981,

37. "Alrifters for a New Age,” Interavia, vol 46, March 1891, 56+ 57,

38, Cong, Effactiveness of CRAF , October 10, 1968, 12,

39, “Shrinking incentives for the Airiines Pose Problems for CRAF Program,  Aviation
Yeek and Space Technology, September 9, 1981, S8,

40, Moote, "Clvllian Airlines : A Moving Partnership *, 29.

4, com: PLIVE _L . o
mmmmmmmmmmm Oeboberw 1990 56

42, Cong, Effectiveness of CRAF , October 10,1990, 13,
43, “Aliters fora New Age ", 58,

44, Gen. Hansford T. Johngon, CINCTRANS COM, “Seallit s Our Bedrock,"  Defense
a1, Mar! Apr 1894, 30.

45. bi.

48. Cong , Effectivendss of CRAE , October 10, 1990, 21,
47, bid., 20.




48. Bond, "Central Elements in Desert Storm Success”, 95.

S0. Bond, “Centrai Elements In Desert Storm Success™, 95.

51. Morris, CRAF Capabilkies, 3.
52. US. Army The US. Amy Posture Stalement FY 9283 , (Washington: Depertment

of the Ay, February 13,1991), 11.

53. Cong, CRAF Program, Statemert of Sepior Vice Pre
Service The Fiyrg TKRrAK Line Inc, , October 4, 188, 3.

%4, bK., 4.

55. Chenoweth, CRAF Rand Study, 1.

56. John D, Mormoceo, “MAC Satisfied C-17 Meets Requirements, But Fears Further
Production Deiays,” Aviatior: ‘Week and Space Technology , September 3, 1991, 49,

57. Joint Chief of Staff, Joint Milkary Net Assessment, hington: Joint Chiafs of
Stafr, March 1891), 8-3. (¥hs

58. Mormoceo, “C-17 Requirements and Delays, ™, 53.

59, * Shrinking Incentives" , 56.

80, David Bond, “MAC faces Widening Gap In Peacetime Crisis Needs, " Aviation
Weak ard Space Technclogy , Septerrber 8, 1891, 49,

81. bi., 48

52, Cong, Effectiveness o "
Carriers Association, omm 1990, 2,

65. bid., 12-3.
86. The U5, Ammy Poctre Statement FY 92/93, 18,




70. bid.

M. Glllesplo, Fole of CRAF, 10-11.
72. Pauline Y. Botelho, DAC, Alrine Derequiation andthe S

Al Elpet (CRAF) , Washington D.C., The Industrial College of the Amed Forces
Nakional Defense Universky, March 1385, 16,

73, Chenoweth, CRAF Rand Sty , 4.

4. Cong, CBAF Program , Ocicher 4, 1988, M.
. Cong, CRAF Progrr

Agsoclation, October4, 1986, 6.
7. bi., 3,

77. Bond, "MAC Gap®, 48.

7. bk , 50.

78, Moris, CRAF Capablities’ , 20,

81. Cong, CRAF Program, October 4, 1986, 83.

82. com, HAF FTOQraN e of Se e
MEMWLAHMm October 4, 1939 7.

83, James O, * Foreign Ownership of U.S, Cariers Feared s a Limicto Future Milkary
Arrits,” Aviation Week and Space Technology , Yol 134, Apr 22,1991, 97.

B84, “Shrinking Incentives”, S6.

§5. b



86. James Ot, " Desert Shiekl Deployment Tests CRAFs's Yiabilly", Aviation Week
and Space Technology , Yol 133, Decermber 10, 1990, 31,

87. Russell A, Rinkin, Jr, Col, Comme )
Beserye iir Fieet, Washlnq.on D.C., Indeat College oftheAnmd Fo«:es Natlonal
Defense University, 1987, 9-10.
88. “Shrinking Incentives ”, 58,

89, 00ng HAF FYOOa

Arwaye Octoberd, 1966,7,

90. G, " Forokyn Cmership” , 96.

91, * Demand for Frelghters Grows,” Interavia , Yol 48, August 1891, 42,
82. bid,

93. bid.

8. bid.




BIBLIOGRAPHY

1. Manuseripts

Bothelho, P. Y., * Independent Research Report, Airline Deregulation and the Support of the
Clvil Reserve Al Floet™ Industrial College of the Armed Forces, Washington DC, Mar
1985,

Chenoweth, Mary, “The Civil Reserve Air Fleet An Example of the Use of Commercial Assets o
Ecipand Miltary Capabilties During Contingencies,” Rand Corporalion, Santa Monica,
»Jun 1990,

Drach, Ann K., “Can the Civl Reserve Alr Ficet Fultll ks Strabegic Alrit Role?" Naval War
College, Newport, R.1,, Department of Operations, Jun 17, 1988.

Gillkespio, Lawronce Sr, “The Role and Yiabiity ofthe Clvil Reserve A Fleet (CRAF) Ina Partial
or Full Moblization,” Army war College, Carlisie Barracks, PA., Mar 22, 1988,

Glistad, Claire J., “The Effect of the Alrine Merger Activly on the Clvil Reserve Ar Fleet"
Industriai College of the Armed Services, Washington DC, May 1987,

Motris, Stegt o H., “Civil Reserve Alr Fieet (CRAF): Capabiities and Limiations In Support of
Natioral Securly,” Naval War College, Newport, R, Department of Operations, Feb 3,

Rinklin, Russell A, Jr,, “Comimercial Arcraft Capabiity and s Affect onthe Clvil Reserve Alr
Fleet," Industrial College of the Amned Forces, Washington DC, May 1987,

Synergy Inc. Washington D.C, * Logistics Capabilty Measurement System: Task 4— CRAF
(Civil Reserve Air Fleet) Quick-Response Model Applications, Jan 24, 1988,

Yagi, Lester 5., “An Update onthe Effect of National Aviation Policy on Civil Reserve Air Fieel
Capablity,” Alr Force Instikube of Technology, Wright Patterson AFB, OH., School of
Systems and Loglstics, Sep 89,

2. Afticles
"Alrifters for a New Age (CRAF in Operation Desert Shield!Storm),” Interavia 46:56-57, Mar 91,

Berry, Clinton F. “The Clvil Reserve Alr Fleet- National Alrlit Asset,” Alr Force Magazine,
§3:54-59, Feb ‘80,

Bond, David, ‘MAC Faces Widening Gap in Peg.cetime Crisis Needs,” Aviation Week and,
Space Technology, September 8, 1997

50

At 1A Arkiebior § 1) 8 M - it Ao o e e st bbb



“Troop ard Maberial DeploymenkMissions, Central Elements in Desert
Storm Success,” Aviation Week and Space Technokgy , April 22, 1991,

Burshnick, Anthony BQ. “The Post Deregulation Environmentand the Civil Reserve Alr Fleet,”
(remarks), Defence Transportation Journal , 41:73, Feb ‘85,

Carton, Paul K. Gen. "Strabegic Alrift: A Cargo Capabiity Shortfall,” Al Universty Review,
' 27:2-10, Nov-Dec '75.

. Casey, Maurice F.MG. “The Millary-Clvilian Alrit Partnership,” Tranalog, 2:2-5, Mar ‘71,
“Cormmercial Alrcratt S upport Desert Storm,” Aliit, 13 no 1:6-8, Spring *91.
“Demand For Frelghters Qrows, * Inkeravia , Yol 46, August 1991,
Hull, Steve. "CRAF- Tough Chokes Ahead,” Multary Logietica Forum, 3:36-43, Apr ‘87,
Johnson, Hansford T. Gen, “Sealit ls Our Bedrock,” Dafense 91, MarlApr 1991,
Kifteld, James. “New Hopes and Hurdies for CRAF,” Milkary Forum, 8:18-20, Sep '89.
Moore, Robert H. “Clvilian Airlines: A Moving Partnership,” Defense 21 , MariApr 1991,

Morroceo, John D., "MAC Sabisfied C-17 Meets Requirements, But Fears Further Prod”. fon
Delays," Aviation Week and Space Technology, Sepsmber 9, 1991,

Qliveri, Frank, * When the Alrlines Wentto War,"” Alr Force Magazine , October 1081,

Ot James, “Desert Shiekl Dapioyment Tests CRAF's Viablity, * Aviation Week and Space
Technology, Yol 133, December 10, 1980,

, "Forelgn Ownership of U.S. Carriers Fesred as a Limkto Future Milkary
Alriifs, * , Yol 134, April 22, 1991,

Pery, John. “CRAF (Clvil Reserve AIr Fleet), Dereguiation and Fuel Costs Bringing & Proven
National Defence Asset Up to Date,” Defense Transportation Journal , 37:18, Aug ‘81.

Prescatt, Robert W. "CRAF Neglect May Speli Disaster,” Defense Transportation Journal,
29:22-25, JukAug '73.

*S hrinking Incentives for Alrliners Poge Problems for CRAF Program,  Aviation Weekand
. Space Technology, September 9, 1991,

Tuck, Paul D, "A Unfform National Al Cargo System - Do We Need k7 Alr University Review,
33:56-67, JukAug ‘62,

-




3. Covernment Publications

Department of the Ammy. Amay Focus . Washington, DC. Government Printing Office, June
1891.

Department of the Ammy. The U.S, Army Posture Statement FY 92/93 . ‘Washington, DC.
Government Printing Office, February 15, 1994,

Department of Defense. 1991 JointMilkary Not Assecsment. Washington DC. Government
Printing Office, 1991,

Memorandum of Agmeement Between the Depuly Assistant Secretary of Defense (Logistics)
and the Research and Special Programs 0A<:nlnbmor Department of Transportation
The Civll Begerve Alr Fieet. Noverrber 10, 1987

Nationa| Securlty Directive 280, National Ainit Policy, Washington, DC :The White House,
June 1887,

US Congress. House Subcommithee on Inmtigat!om and Ownightormo commlm on
Public Works and Tra 088 O : '
181% ggw 2d Session . Wbshlmn, DC Gomwnmmrﬂmomco October

US Congress. Readiness Subcommitee of the Commithee on Armed Services. Clvil Regerye
Alr Fleet (CRAF) Program . 100th Congress, 2d Session. Washington, DC :
Government Printing Office, October 4, 1968,

mmmmm (A LAY !
Govorm»rtprirﬁngoaico 1991

4. Newspapers
"Dela and A Force Seltle Pan Am Dispute,” The Kansas Cly Star, October 22, '91.

NEe S ANRS Washlngbn DC.

52




