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TIle C-X has been proposed as the sOlution to both the 
intertheater and intratheater airlift shortfalls. It is 

' ­". primarily a strategic airlift aircraft capable of airlifting 
outsize cargo with the additional designed-in capability to 

•	 allow it to perforM the tactical airlift role. This paper 
analyzes the C-X's operational effectiveness in the European 
theater environMent in terms of capabilities, ~ission, and 
survivahili ty/vulnerabili ty to the threat. C-;: capabilities 
"Jere evaluated throuqh cOTnp<lrison of t:1C~ }"roposecl C-17 to the 
rpquirenents stated in the Request For Proposal (RFP) and 
existing airlift capabilities. Doctrine for the C-X nission 
is nonexistent~ therefore, existing <lirlift doctrine was 
revie\{cc1 for applicability. Survivabili ty/vulnerabili ty i,-as 
assessed through application of the C-17's nission and design 
characteristics to the expected Suropean Threat. 

Although possessing the capability and support'ed by existing 
airlift doctrine, the C-X is found. to be effective, both for 
direct delivery if restricted to the thea±et rear and for 
intratheater airlift no furth~r forward t. thad t-ne divison rear 
in the main battle area. ;,.," 
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CHAPTER I
 

INTRODUCTION
 

.. 
Preface: 

The Department of Defense and the United States Air 

Force are in the process of deciding the future role of 

airlift in the context of rapid global deployment. The size 

of deployment will be a function of the US level of 

involvement and could vary greatly in size and range. 

Airlift will be called on not only to deploy large forces but 

also to support employment and to provide theater supply. 

The C-X is a widebody airlift aircraft capable of 

carrying outsize cargo. It was conceptualized to fulfill 

both the strategic airlift role of deployment and the 

tactical airlift role of in-theater employment and 

intratheater deployment/supply. (1) This concept was pursued 

to reduce the costs associated with the development of two 

separate aircraft. Although this dual role aircraft solution 

appears to be more cost effective, the combination of the 

distinct characteristics of a strategic airlift aircraft and 

a tactical airlift aircraft impacts the aircraft's 

operational effectiveness. 

The C-17 is the solution proposed by 

HcDonnell-Douglas to satisfy the C-X requirement. It is a 

predominately strategic airlift aircraft to which have been 



added features that allow it to perform airdrop, airland, and 

extraction missions in the tactical airlift environment.(2) 

Problem Statement: 

The C-17 is conceptually required to operate in the 

European tactical airlift environment. The C-17's 

combination strategic/tactical design may be inherently .. 
vulnerabl~ to the threat and doctrinally ,unsupportable in this 

environment. 

Background: 

In the,early }.970's, Tact~cal Air Command (TAC) 

began to establish the requirement for a new tactical airlift 

aircraft. Th,iseffort became to be knm-in ers the Advance 

l·!edium Short;field Tal<eoff and Landing (STOL) Transport or 

AHST '" progra1J1. The aircraft was envisioned to be a follow-on
"­ ( " 

for the LOF~ead C-.130 with the additional capabi~ity to 

carry outsize carg<>. ny 1975, the program had been shifted 

to the Military Airlift Command (HAC) due to the 

consolidation of airlift under a sing~e Department of Defense 

manager. Under HAC's management, the AHST progressed to a 

fly-off competition betw~en'the Bo~ing YC-14 and the 

HcDonnell-Dougla~ YC-I5:;: ~Eac~" company built two prototypes 

which served as technologr" demonstrators while competing in .. 
the flying test and evaluation•. 

Ultimately, the k~ST program was cancelled since 

Congress failed to further fund the program in 1979. 

Congressional ra~ionale for the cancellation of the program 

was the AMST's "lack of legs": its inability to carry a 



significant cargo load across strategic distances (3),e.g. 

across the Atlantic Ocean to Europe. The Congress was 

convinced of our general lack of capability to airlift 

strategicallY as well as tactically, or in other terms to 

support intertheater as well as intratheater mobility. 

.. The Air Force had done its job in convincing the 

Congress of our total airift shortfall and maybe too well. 

In an effort to more fully understand the mobility problem, 

Congress directed DOD to conduct an in-depth study of 

mobility and report its findings. This study was titled the 

"Congressionally Handated ~·1obility Study" (CHXS). (4) The Air 

Force assembled a task force to produce the airlift portion 

of the study. The study was presented to the Congress in 

April, 1981. 

Simultaneously, the concept of rapid deployment, 

which was surfaced by the Carter administration early in its 

term, was gaining momentum. This concept highlighted our 

serious national shortcomings in rapidly projecting a force 

overseas. 

The c-x requirements process was also ongoing during 

;;- this timeframe and a Souree SEUection was subsequently 

completed in August 1981. The C-X was spawned by the failing .. 
of the AHST. Although the requirement was not traditionallY 

stated, the selected aircraft was seen to require the 

capability to fly strategically between the Continental 

United States (CONUS) and Europe and to land at a short 

austere airfield (SAAF) while carrying outsize cargo. (5) 



The Source Selection resulted in the 

~·fcDonnell-Douglas C-17 winning the cornpetition. (6) This 

aircraft has a significant, strategic or intertheater airlift 

capability somewhere between the existing C-141 and C-5 and a 

tactical or intratheater airlift capability somewhere between 

the C-130 and C-141 ~ith an added outsize cargo capability. .' 
Definite capabilities of the C-17 will not be known until a 

,prototype is, flying; however, this aircraft was designed 

using the existing YC-15 technology plus off-the-shelf 

,systems that became available since the introduction of the 

YC-15. This provide, low riSk and a high probability its 

actual capabilities ,will at least equal the design proposal. 

As p~eviouslY stated, the Source Selection process 

was taking place against the backdrop of.the national 

discussion of rapic:i deployment. Airlift ,plays a significant 

role in rapid deployment, especially in the first critical 

days of the deploym~nt to the theater. Discussions in the 

1980-1981 ,timeframe kep~ highlighting airlift and our 

shortage in capability to transport a joint deployment force 

over intercontinental, ranqe$. The soll.ltion provided by the 

Air Force was the C-1 7,. A,' l,ong term acquisition program 

p~~ed a timing problem. It aid not satisfy the immediate .. 
deployment problem in a timely manner. 

political as well as aircraft industry pressure kept 

the immediacy problem at the forefront and over a short 

period of time forced the consideration of relatively 

near-term solutions. These solutions included increased 

2 



procurement of KC-10 Tanker/Cargo aircraft~ purchase of 

existing but idle commercial cargo aircraft such as the 747~ 

reopening of the C-5 production line~ or any combination of 

these solutions. 

In June 1982, the Congress decided to pursue the 

. ! near-term solution by opting for 50 additional C-5's and 44 

KC-10's.(6) The first C-5 is programmed to be available in 

1986. The C-17 is still being pursued and if produced the 

first will be available no earlier than 1990. pOlitical as 

well as economic changes could force the total cancellation 

or further postponement of this program. Current debate is 

questioning the gap resulting from the claimed availability 

timeframes of the C-5 and C-17. 

The addition of 50 C-5's to the inventory reduces the 

strategic airlift shortfall, but in the Air Force's opinion 

does little to reduce the intratheater shortfall, whether 

considering outsize cargo or not. This opinion is based on 

the stated requirement to fly outsize cargo to SAAF's in an 

intratheater role.(8) 

Significance: 

The conmitment by Congress for 50 additional C-5's, 

coupled with the high cost of the proposed C-17 raises the 
• 

general question of the need for both aircraft and the 

specific question of the need for buying the dual role C-17. 

The stated problem of this thesis naturally evolves into a 

twofold problem. It asks not only should a strategic airlift 

aircraft operate in the tactical airlift environment, but is 

5 



an 'outsize airlift capability required up to the troops in
 

contact along the forward edge of the battle area (FEBA)?
 

Hypothesis:
 

These questions can be explored through an assessment 

of the following hypothesis: A dual role airlift aircraft 

can be operationaliy effective in the tactical airlift role •• 

in the European theater. 

Assumptions: 

1. The United States will continue its emphasis on
 

rapid deploYment. Deployment will range from insertion of
 

s'mall forces into hostile environments ~ to large scale
 

deployment and employment in contingencies.
 

2. The US Army's mobility needs 'for cargo up to 

1'1"	 outsize will at le,fst re~ain the same or' grm., as they are 

forecast. 

3. The C-17 will be capable of satisfying mission
 

requirement-s' as proposed by i'ts designer, HcDonnell-Douglas
 

Corp.
 

Limitations: 

1. The theater of operations is limited to Europe. 

2. Evaluation of' 'th~ threat will not include 

consideration of base or terminal security operations. .. 
3. Documentation for this study is limited to
 

unclassified; however, classified material is referenced to
 

provide a source of expanded detail.
 

Research	 Methodology: 

Operational effectiveness is a measure of a system's 



. ~ 

• 

capability to fulfill the mission for which it was 

designed. (9) This includes the system's operating 

characteristics and its ability to successfully complete its 

design mission. For this thesis, success is measured by the 

aircraft's ability to conduct sustained tactical airlift 

operations in the European (threat) environment • 

Analysis of the C-X's operational effectiveness in 

the European theater airlift environment requires 

evaluation/study of the following areas: 

Capabilities. The c-x requirement is generally 

stated in the SysteI:l Operating Concept (SOC). The c-x 

Request for Proposal (RFP) (10) is the document that 

specifies the requirement in terms of aircraft operating 

capabilities. The specific design characteristics of the 

C-17 are best used for evaluation, since they are the best 

available data for the generic aircraft called for by the 

RFP.(ll) In those areas where existing aircraft and mission 

overlap the proposed aircraft and mission, comparative 

evaluation measures will be used. All evaluation measures 

will be those factors salient to the operational mission the 

dual role aircraft is being evaluated against. 

~ission. The C-X mission combines strategic and 

tactical missions in the requirement to airlift outsize cargo 

from CONUS ~ain operating Bases (~OB's) and deliver it 

directly to SAAF's close to the battle area. Its mission 

also includes intratheater airlift between theater rear area 

MOB's and SAAF's. The mission analysis will include 



examination of both Army and Air Force doctrine to determine 

the doctrinal basis for the proposed C-X mission. Also, where 

supporting doctrine is not available, interview of sUbject 

matter experts and review of existing doctrine will be 

assessed. Finally, related Army doctrine addressing 

battlefield logistics will be reviewed. • • 

Environment(THREAT). The European tactical airlift 

environment will be described in terms of the threat to 

tactical airlift. The C-X will be analyzed in terms of its 

vulnerability/survivability to the threat. 

Organization: 

This study is divided into six chapters. Chapter II 

is a discussion of existing literature impacting the problem. 

Chapters III-V 'comprise an evaluation of the C-X's 

operational effectiveness with the aircraft's capabilities, 

mission, and threat'vulnerability analyzed in successive 

chapters~ Chapter VI contains a statement of related 

findings, conclusions drawn from the analysis and 

recommendations. 

Definition of Terms: 

1. Aircraft Operating' "leight: The basic weight of 

the aircraft plus the weight of the crew, equipment, and oil. 
• 

2. Airlanded: ~1oved by air and disembarked, or 

unloaded, after the aircraft has landed.(12) 

3. Airdrop: The unloading of personnel or material 

from aircraft in flight.(13) 

4. Airlift Control Center (ALCC): A command and 
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control center established for detailed planning, 

coordinating, tasking, and control of theater airlift 

forces.(14) 

5. Allowable Cabin Load (ACL): The maximun payload 

which can be carried on a mission. It may be limited by the 

maximum gross takeoff weight, naximum gross landing weight, 

or maximum zero fuel weight.(15) 

6. Allowable Gross \':eight: The naximum allowable 

aircraft weight in takeoff condition for a specific flight. 

7. Clean Configuration: The aircraft configuration 

when no drag-inducing systems, such as flaps and landing 

gear, disturb the airflow over the aircraft. 

8. Combat Control Team (CCT): A team of Air Force 

personnel organized, trained and eguipped to establish and 

operate navigational, or terminal guidance and 

communications, and aircraft control facilities in support of 

tactical operations. (lS) 

9. Computed Air Release Point (CARP): A computed 

air position at which parachutists, equipment or supply 

bundles are dropped to land on a specific point of inpact. 

! (l6) • 

10. Commander Airlift Forces (CONALF): The 

individual in command of all airlift forces within a 

designated area or for a designated operation. In the 

overseas theaters, the CO~'fALF is norI:lally responsible for 

theater airlift management. The Air Force Component 

Commander exercises operational control of assigned or 

9 



attached airlift forces through the COHALF. The COHr'\LF 

mani tors/manages, for CINCf1AC, !·fl\.C-.assigned airlift forces 

operating in the theater. (17) 

11. nrop Zone (DZ): A specified area upon which 

airborne troops, equipment, and sUPPlies,are dropped by 

parachute or upon which supplies and equipment may be •• 

delivered by free fall. (19) 

12. Formation: One or more aircraft flying in visual 

or electronic reference to a lead aircraft. (20) 

",..".13. v • The term used to describe gravitational 

forces when describing aircraft maneuvoring characteristics. 

1~. Low Altitude Parachute Extraction System (LAPES): 

A low-l,ev~l. self-contained extraction system used on C-130' s 

to deliver h~vy. loads into! an area where airland is not 

feasible. (·21) 

~5. Outsize Cargo: Cargo higller than 96" which is 

the limiting cargo height for both the, C-130 and C-141. 

16. Short Auste-re Airfield (SAAF): An airfield with 

the following characteristics: semiprepared surface runway 

between 3000-4000 ft. long by 90x150 ft. wide and a parking 

ramp 250 ft. by 350 ft. with ..taxiways at least 60 ft. wide 

running between the ramp and runway. (22) 

17. Station Keeping Equipcent (SO:E): An aircraft 

avionics system which can-be used to maintain formation 

position, or in conjunction with a ground zone marker, to 

make airdrops in IMC. (23) 

10 



Notes - Chapter I 

1.	 c-x Systems Operational Concept (SOC) (D), 
Headquarters, Hilitary Airlift Command (HQHAC), 
undated, SECRET, p.1. 

2. "The C-X Requirement: Perspective on Airlift",• 
LtCol T.D. Pilsch, Airlift Operations Review, Jan 
81, p.9. 

3.	 Ibid. 

4.	 CongressionallY ~:andated r~obility Study (U), 
Department of Defense (DOD), April 1981. SECRET. 

5.	 HQ~AC C-X SOC, p.4. 

6.	 The C-X Source Selection competition evaluated four 
candictates initiallY. One candidatp-, a C-5 
derivative was eliwinated from the competition. The 
three remaining proposals were entered by Boeing 
~ilitary Airplane Co., McDonnell-Douglas Corp., and 
Lockheed, Aircraft Division. The Source Selection 
Authority, Secretary of Defense Weinberger, 
ultimately decided on the C-17. 

7.	 "nudget Cutters Are Only Ones Likely to Win Battle 
Over C-5B/747F/C-17 Airlift Alternatives", Benjamin 
F. Schemmer, Armed Forces Journal 
International,July 82,pp 38-44. 

8 •	 IIQ~'IAC c-x SOC, p. 4. 

9.	 DOD Directive 5000.3, Operational Test and 
Evaluation, Definitions, Dec 26,1979, p.2. 

10.	 c-x Acquisition Proararn Request For Proposal(RFP), 
Uright-Patterson AFB,OH:Headquarters Aeronautical 
Systems Division, 8 Oct 80. 

11.	 The requirement did not specify aircraft 
characteristics but rather the missions the 
proposed aircraft must be capable of accomplishing. 

12.	 >rAC Regulation C1ACR) 76-1, Vol 1, Ch. 1. 

13 through 21 Ibid. 

22.	 HQ~~C c-x SOC, p.8. 

23.	 ~'L-'\CR 76-1. 
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CHAPTER II 

.REVI-El'1 OF LIT.ERATURE 

To more fully understand the problem of using a dual 
• 

role air.J.iftaircraft in both the strategic and tactical 

airlift roles, it is necessary to review a wide variety of 

literature. In order to focus the issues, I have limited the 

r8viewed literature to recent works, mainly written within the 

last ten years. During this period the essentiality of 

airlift has been increasingly emphasized. Discussions have 

ranged from the need for a JUMbo, outsize-capable strategic 

airlifter to the need for a STOL tactical airlifter. The 

introducti6n of the rapid deployment concept has also surfaced 

other issue$ regarding the need for airlift, especially the 

speed, range and direct delivery capability necessary for 

blunting probable conflict or halting conflict in its early 

stages. The development of the C-X added to these' issues the 

viabili~y:of a dual role.airlift aircraft and the resultant 
"l:' .,' ~ _ .....~ -~ .. -

mixing of the strategic and tactical airlift missions.
I . 

- . • 
The problem has be~n discussed in a framework of 

issues based on mission characteristics, stated needs (1) and 

the resulting stated requirement, advantages and 

disadvantages, and finally any additional factors that impact 

the need but not addressed in the stated need. Figure 1 is a 

matrix which generally aligns three literature categories with 

the issues and shows their source relationship. 

- 12 
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 DOCTRIIJE U;IPU3' D OFF DOC ARr;:'ICLT:S 

I,SSUE 

: :I35IO;: SUPPORJ:TTC; CO: :: 1r:;;T 

STATi::D TIEeD STJ?PO'=(T n:c SUPPOInIT:G 

SUPPO p,:, r:c: co:!: rr:! IT 

A DV},\~ TT_""GES/ 
-:)I SADV.;i :Tl\Gi,S SUPPOETr:c S:TPP02TP:C 

,\DDL Ft\CTORS SUPPORTUrG SUPPORTIIJG 

Fig. 1 Literature/Issue Relationship 

13
 



•• 

In this chapter, I will primarily discuss the 

categories main relationships to the issues and secondarily 

their supporting relationships. First, doctrinal documents 

such as Air Force Hanual (Ann 1-1, USAF Basic Doctrine and 

F,i,eld I1anual( :nl) 100-27/AF}L2~4, .Theater t Airl.iftand Joint 

Airborne_...operations were revie-w.ed· to fGrm-~ a conceptual 
. ~ '. ~ .-_.'W ~,_, ' . -, . 

frame,,,ork for doctrinal airlift missions.·· These manuals, do 

not address all of the problem areas. In; this chapter, I will 
i 

identify those problem areas that need to be addressed as 

revisions to doctrine and recommend chang~s in the final 

chapter~ 

Second, unpublished official dOcuments, such as the 

Cong:ress~.ona~lY ~fa!l,dat.~9. :1ob~lJ~y .~.tuclyJC:e·1S), w.ere J::.eviewed 

to establish the requirements based on the stated needs for 

airlift !and to define specific problems inherent in airlift. 

These proBleMs incluae such thin~isas vulnerabi'll ty and other 

aspects of airlift that impact operational effectiveness, 

whether oriented on the system, the organization, or the 

operati6~ of airlift. 

•:Finally, articles and periodicals were reviewed to 

broaden my vie,., of the pro.J:>lem and to. S..E::~k tl~e _Ep'in~?r.!~of 

those both in and out of the military and the airlift 

business. Opinions gained through interview or discussions 

with experts in the field will fall into this category. 



Doctrinal Documents 

AFr·; 1-1 states: 

"Through our strategic and tactical Military 
airlift, we can deploy our forces to any part of the 
world and support them there •••• We Must be able to 
insert our forces directly into a combat area and 
then resupply them."(2) 

This document generally states the role of airlift but 

does not specifically assign the role of inserting forces or 

resupplying them to either strategic or tactical airlift • 

.\ddi tionally, its treatment of these t\...-o ilctivi tics is not 

addressed in further detail but is left to other doctrinal 

documents such as F~r 100-27/AFH 2-4, Theater .'\irlift and Joint 

Airborne Operations (Draft). This document, as its title 

suggests, is primarily concerned with the use of theater 

airlift in airborne operations. It is a joint service 

document that addresses the use of airlift within a theater of 

operation in terms of organization and command, request 

procedures, movement and staging, and employment operations. 

This manual makes the distinction between theater (tactical) 

airlift and strategic airlift as follows: 

"Theater airlift is: 1. The immediate and 
responsive air movement and delivery of combat troops 
and supplies directly into objective areas through 
airlanding, extraction, airdrop, and other delivery 
techniques; 2. the air logistics support of all 
theater forces, required to meet specific theater 
objectives and requirements. Theater airlift more 
accurately describes the use of airlift resources 
previouslY referred to as tactical airlift. 1I (3) 

"Strategic airlift is the continuous or sustained 
movement of units, personnel and material in support 
of all Department of Defense agencies - 1. between 
theater or area cOMMands or - 2. between the 

is 



continental US and overseas locations. Strategic
 
airlift r~~ource~possess the capability of airland
 
or airdrop (of) supplies, personnel, and equipment
 
for augmentation of committed forces when
 
required. II (3)
 

Although these definitions show a distinction between 

the two types of airlift missions, the statement that 

IIstrategic airlift resources possess the capabilityll to •• 

accomplish the theater airlift r.tission demonstrates a 

reluctance to completely separate the blO missions. Theater 

considerations such as proximity of airfields to forces 

supported and delivery modes (airland, airdrop, extraction) 

are enphasized further in the definition of tactical air 

movement: 

liThe air transport and. delivery of combat
 
personnel, equipment and supplies that facilitates
 
the accomplishment of a tactical mission by a ground
 
force ••••Contact with a hostile force may occur
 
during delivery at the destinaton. The efficient use
 
of aircraft cargo space is secondary to tactical
 
considerations and the choice of optimal delivery
 
techniques. 1I (4)
 

In a discussion of airborne force limitations, 

vulnerability of the airlift resource is also included in the 

vulnerabilities of the airborne force during theater 

operations: 

-
IISe1.ection of the aerial delivery system to be
 

used must be made after consideration of the threat,
 
aircraft crew proficiency, the requirement for
 
accuracy, the locations of the landing zones (LZs) or
 
drop zones (DZs), and time available to secure and
 
prepare the zones. 1I (5)
 

Unpublished Official Documents 
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The c~ms is the result of a study on mobility 

conducted within the Departnent of Defense by a task 

force comprised of mobility experts. It defines the 

country's needs in total mobility terms including 

sealift, airlift,and prepositioning requirements. 

Dased on four scenarios of possible conflict, the 

cr-::rs arrives at estimates of the lift required to 

successfully apply our armed forces. Using mixes of 

airlift, sealift and ~repositioning, the C~~S 

identifies an airlift shortfall of 25 nillion 

ton-miles per day (;,rT;-VD). I-lith this shortfall as a 

basis it analyzes two primary alternative solutions 

to the airlift shortall. Pivotal to the solutions is 

the use of direct delivery of both outsize and 

non-outsize cargo from main operating bases (~ODs) 

outside the theater of operations to short austere 

airfields (SAAFs) in the theater. The study states: 

, liThe time saved by direct delivery of material to 
forward airfields is equal to the time required to 
close that material between the port and the forward 
airfield, plus the transshipment time avoided by not 
transiting through the port."(6) 

In two of the most critical scenarios, the study cites 

a productivity advantage of up to 15% for direct delivery. 

This productivity advantage is a result of time saving that 

can be applied to the total airlift effort and affects the 

amount of airlift support required: 

"since flexibility and timeliness are dominant
 
characteristics of airlift, these advantages are
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directly transferable to the ,amount of airlift which
 
Must be purchased to accomplish a given objective.
 
Ability to operate in austere runway environments,
 
particularly with aircraft that can transport cargoes
 
up to outsize, iMproves the effectiveness of other
 
mobility alternatives which deploy cargo to major air
 
and sea ports of debarkation and thus require
 
transshipment to forward locations. II (7)
 

In its unclassified portions, the C~I~'IS generally 
• 

addresses the vulnerability problem of airlift in terms of 

cargo delivery capacity. It says the vulnerability to the 

airlift resource will have only a minimal impact on the cargo 

delivered into the theater due to a "relatively small 

concentration (of cargo) spread over a large number of airlift 

sorties." (8) 

The Headquarters I-lilitary Airlift Command (HQ~1t\C) c-x 

System Operational Concept (SOC) also emphasizes the 

importance of direct delivery. Additionally, it discusses the 

general types of cargo that future airlift will be required to 

carry based on the growth trend of the US Army 

firepower/support equipment: 

"This growth trend continues to increase that
 
portion of US Army air movement'requirements which
 
are outsize•••• By1986, ~h~ prepond~rance of US Army
 
key firepower/ mOQ~lity equipment in.a mechanized
 
infantry or armored division will fall into the
 
outsize category." (9)
 

Altbough not stated, the doctrinal manuals plus the 

CN~IS and SOC infer the necessity to deliver outsize cargo to 

forward areas in close proximity to the FEBA. This study will 

attempt to refine this r~quirement in terms of what, if any, 

outsize cargo will be required to be airlifted to the combat 

area and how far forward in the combat area this cargo is 
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needed. Airlift forward of the terminus of the ground Lines 

of Communication (LOCs) would appear to be counterproductive 

in addition to exposing valuable airlift assets to hazards. 

The Air Force requirement for the C-X, as stated in 

the C-X Acquisition Program Request for Proposal (RFP) was 

based on an analysis of the airlift system and the key 

elements that drive the design of an airlifter. This analysis 

was conducted by the C-X Task Force and focused on five 

factors that are key to any airlift plan. These elements 

include the potential ~lreati the forces needed to counter the 

threati onload basesi route structure to the theateri and 

potential offload bases.(lO) Although the RFP specifications 

did not dictate specific design characteristics, the use of 

scenarios based on those used in the CI1~S drove aircraft 

design parameters. Figs. 2 and 3 show the four mission 

scenarios used for the RFP. To illustrate derivation of 

design parameters you have to understand a combination of 

varying requirements was used to optimize the design. For 

example, closure for a representative force over 

intercontinental ranges drove one set of payload-range 

characteristics while the addition of in-theater unit moves 

drove a different set. 
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C-x 

~ission 1: ~·fid-Range with Air Refueling Available 

HOB 
3200 nm 

-----:--------------il.~ 
C-5,C-141,C-X 

138,000 Tons in 11 days 

Daily ~1issions Available: 

C-5 48 

DOB 

.. 

C-141 119 

C-X TBD 

~ission 2: Long-Range, ~on-stop, 

Refuelin~ Available 
with Air 

SAAF 

500 run C-130,C-X 
NOB 

6300nrrt 

nOB 

265,000 To~s in 25 days 

Daily Missions Available: 

C-5 25 

C-141 64 

C-130 200 

C-X TBD 

Fig. 2 Mission Scenarios 1 and 2 (10) 
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Hission 2a: Long-Range with No Air Refueling 

SAAF 

• 
6300 nm 

C-130, 
c-x 

DOB 

C-5, C-141 , C-X: NOB-DOB/C-X: t-~OB-SAAF , DOB-SAAF 

265,000 Tons in 25 days 

Daily Missions Available: 

C-5 24 

C-141 61 

C-130 200 

C-X TBD 

Hission 3: Theater Deployment 

500nm 
FOB ---------....,_- SAAF 

C-130,C-X 

42,500 Tons in 4 days 

Daily Mission Available: 

C-130 200 

C-X Tl3D 

Fig. 3 Mission Scenarios 2a and 3 (10) 
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Fig. 4 shows the minimum range-payload specification 

arrived at by combining the various missiong range " 

requirements with the likely payload weights for the 
'/ 

different scenariors. 

:1inimum 
~1ission Payload (lb) Range (nm) Load Factor 

Hax Payload 130,000 2400 2.00 

Heavy Logistics 120,000 2400 2.25 

Intertheater Log 100,000 2800 2.50 

High Performance 70,000 500 3.00 
Logistics 

Fig. 4 Minimum Range-Payload Requirements (11) 

j 
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This specification addresses the first four analysis 

factors to some degree and forms the first of three major 

considerations the RFP is based on:enroute capabilities, 

offload airfields and delivery techniques. 

The fifth factor, offload airfields, was the second 

major consideration in determining design parameters. In 

addition to runway dinensions, maneuver space, ru~way and 

taxiway surface requirements, and ramp size requirenents, the 

envisioned austere environment of the SAAF required the 

aircraft design to have the capability to land at the SAAF and 

operate near autonomously while servicing and conducting cargo 

onload/offload operations. The RFP specification requires the 

ability to land on a seMi prepared runway 3000 ft long by 90 ft 

wide, taxi on 50 ft wide taxiways to park on 300 ft by 400 ft 

ramps. Once parked, the aircraft must be able to perform 

cargo loading operations with a single loadmaster using 

minimal ground cargo handli~g equipment. High reliability 

standards were required to preclude maintenance in austere 

conditions. In addition to these standards, accessibility to 

onboard systems is a key factor to insure quick turnaround 

times when maintenance is required at forward SAAF locations. 

The third major consideration, delivery techniques, 

required the addition of tactical characteristics to the 

aircraft. Adverse weather formation flying, low altitude 

parachute extraction system (LAPES) delivery, and airdrop of 

personnel and equipment was specified in the RFP. 

These three major considerations drove the design 
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of the c-x to have the following characteristics: an aircraft 

capable of carrying ou~size cargo over strategic ranges direct 

to a battle area	 and delivering the cargo by airland, airdrop 

or extraction. If delivere~ by airland, the aircraft must be 

capable of operating in the austere environment of the SA..::I,.F. 

,The C-17 is the res\illt of the RFP and source selection 

process. It has	 the fpllowing capabilities (12): 

~!aximum Takeoff Gross l';eight - 570,000 lbs.
 

Payload-P.ange - 172,000 lbs for 2400 nm
 
129,200 Ibs for 2000 n~
 

BG, 100 l.bs for 500 nm
 
\;i th fuel to return 500 nm
 
(Due to SAAF limitations;)
 

Powered lift for short field capahilities
 

Survivability - Highly maneuverable design
 
Redundant flight	 controls 
Independent fuel	 feed 
Separated hydraulic systems 

Airdrop	 108 paratroopers
 
55,000 lb extraction
 
Size to permit airdrop of
 
Inf'antry Fighting Vehic~e
 

other	 Winglets to improve efficiency
 
Single loadmaster operation
 
Up to 16 pallets load capacity
 

Several other theses dealing, yd. th specific problems 

within airlift were also reviewed. rhese problems include the 

distinction 'between strategic and tactica~ airlift (13), the 

vulnerability of	 airlift aircraft to both air and ground based 

weapons (14), and how the limitations of airlift impact the 

total mobility problem (15). Discussion ,of these problems as 

they impact the C-17 will be addressed in Chapter IV, V, and 

VI respectively. 

"Ji 



Articles and Periodicals 

An article titled "The C-X Requirement: Perspective 

on Airlift" by LtCol T.D. Pilsch in the January 81 issue of 

Airlift Operations Review is a thorough description of the" 

process by which the RFP ",as produced. Additionally, the 

author gives a good treatment of how the C-X is meant to fit 

into the total airlift perspective. He states the C-X is 

primarily a strategic airlift aircraft with tactical airlift 

capabilities: 

"Although ••• the C-X design specification ,viII 
provide an outsize cargo capability and allow the C-X 
to supplement the C-130 in the intratheater mission, 
the primary role of C-X will be intertheater 
airlift." (16) 

He also demonstrates how the C-X is envisioned to be 

integrated into the airlift force by the following: 

"A detailed analysis of the entire military 
airlift probleM has identified those characteristics 
needed to fill the gaps in our current capability. 
c-x will provide long-range heavy outsize cargo lift 
to supple~ent the C-5. It will be an efficient 
outsize and bulk hauler in the intertheater role along 
with the C-141 and will be able to operate into 
airfields unavailable to our other long-range 
transports. It will provide our forces with a new 
degree of mobility. He will nO'., have the potential 
to move outsize cargo within a theater of operations 
and supplement the C-130 in the battlefield resupply 
mission in coming decades. C-X will be able to move 
forward the huge quantities of men and equipment 
delivered into a theater by CRAF and provide the 
intertheater outsize cargo capability not available 
with these civil aircraft." (17) 



The remainder of the articles primarily deal with the 

current issup.s surrounding the C-17 acquisition. Gen. T. R. 

~ilton, in the October 1982 issue of Air Force ~~gazine, 

addresses the need for outsize cargo delivery to a combat 

force: 

"There is, of course, a requirement for outsize
 
loads, but that tends to get out of
 ..focus •••• Designing a transport force for outsize
 
loads loses sight of ailift's basic utiiity.
 

A hard-pressed combat force dependent on airlift
 
'.:ill need a ,vide variety of things, and few of them,
 
if history is any teacher, Hill be the heavy items.
 
Vhat that force will mainly need is round-the-clock
 
reliability, a supply line responsive to the
 
shortages of the moment."(lS)
 

Col. A.L. Gr~pman, in his article "The Compelling 

Requirement for Combat Airlift" pUblished in the JUly-August 

1982 issue of Air University Review, makes a strong argument 

for retaining a combat airlift capability. He cites examples 

in recent history, primarily during the Vietnam conflict, of 

the role tactical airlift played in fighting the war. He 

claims that "intratheater airlifters repositioned tens of 

thousands of troops to defeat wides~read attacJ{s and routinely 

delivered ••• thousands of tons of ammunition and supplies to 

sustain isolated forces."(20) An example of this statement is 

the effort performed by the C-130 to sustain the US narines at 

Khe Sanh in early 1968 ,.,hile they \oJ'ere besieged by enemy 

troops. Col Cropman points out the bulk of this support was 

munitions and rations. He fails to 'indicate the nUMber of 

aircraft lost attempting resupply missions at sites such as Khe 

Sanh, An Loc and others. Col Gropman makes a good case for a 

26 



fighting airlifter but fails to justify the need for delivery 

of outsize cargo directly to troops in contact. He proposes 

to replace the aging and comparatively inexpensive C-130 with 

a sophisticated, expensive outsize-capable airlifter: 

"While the C-130 can operate into small, austere 
airfields close to the battle, it cannot lift outsize 
loads. Enhancing the airlift fleet by building an 
outsized-capable airlifter that cannot be used in a 
combat tactical role is a mistake. Building an 
aircraft that can move cargo into small, austere 
airfields brings the supplies closer to the battle, 
vastly expands the number of available airfields, 
reduces major debarkation airfield congestion, 
eliminates the transshipment of cargo, and compounds 
the enemy's interdiction problem. An outsize capable 
airlifter wit11 tactical capabilities is crucial to 
support the foreign and military policies •••• "(21) 

This review of literature provides a basis for 

evaluation and discussion of the operational effectiveness of 

the C-17. In the main, the issues appear to be well supported 

save the need for direct delivery of outsize cargo to troops 

in contact and the resulting vUlnerability of a large 

outsize-capable air~ifter in a moderate to high threat 

environment to which direct delivery may expose it. 
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Chapter III 

Opera'tionfll Effectiveness 

Department of Defense (Don) Directive 5000.3 defines 

operational effectiveness. as: 

• 
"The overall degree of mission accomplishment of
 

a system used by representative personnel in the
 
context of the organization, doctrine, tactics,
 
threat (including countermeasures and nuclear
 
threats) and environment in the planned operational
 
employment of the system."(l)
 

For this thesis, the operational effectiveness is the measure 

of the C-X's ability to perform its mission in the expected 

European theater environment using doctrine, tactics and 

organization of the military airlift system. 

This paper is limited to analysis of operational 

effectiveness as opposed to operational suitability. 

Operational effectiveness is distinguished from operational 

suitability in DOD 5000.3 by the following definition: 

liThe degree to which a system can be
 
satisfactorily placed in field use, with
 
consideration being given availability, reliability,
 
wartime usage rates, maintainability, safety, human
 
factors, manpower supportability,logistics
 
supportability, and training requirements." (2)
 

The definition of operational effectiveness asserts 

the accomplishment of a mission by a system in the expected 

environment as the basis for determining its effectiveness. 

This analysis of operational effectiveness will be divided 

into three main parts: Capabilities Evaluation, !Iission 
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Analysis, and VUlnerability/Survivability assessment. 

Part 1: Capabilities Evaluation 

To evaluate the C-X capability to uccoMplish the 

mission, the airlift mission will be divided into two distinct 

subelements, namely deployment and employment. Generally, 

deployment is considered the primary mission of strategic (or 

intertheater) airlift while employment is the primary mission 

of tactical (or intrutheater) airlift. Additionally, 

deployment can be considered a secondary nission for tactical 

airlift while employment can be considered a secondary ~ission 

for strategic airlift. Not all systeMS within each airlift 

category may have the capability to accomplish all subelenents 

of the secondary :~ission. For exanple, t~e C-5 und C-141 

strategic airlift aircraft are not capable of the extraction 

portion of the employment mission subelement. Figure 5 

graphically describes the relationship of the airlift mission 

to its subelements. ':'he C-X integrates both of these missions. 

AIRLIFT iUSSION 

DEPLOYNE"IT ':;,IPLOYNENTA 
INTERTIlEATER'7S:HEATER EXTRACTIONAIRLAN~

Fig. 5 Airlift Mission EleMents 

The subelements shown in figure 5 will be discussed 
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using comparative measures for evaluating the capabilities 

portion of the operational effectiveness of the C-X. The 

measures for this evaluation will be divided into the Main 

categories of deployment and employment. This is done for two 

reasons: First, as stated they are the logical divisions of 

the airlift mission and their integration by t'he C-X forms the 

basis for the thesis purpose. Second, the treatment of 
• 

deployment is best h~ndled in the gequential manher of a 

typical strategic airlift mission frOM onload to offload. 

E~ployment is best treated through-discussion of the 

operational peculiarities of each of its subelements: 

airland, aird~op, and extraction. 

Deployment 

Deployment is generally considered the domain of 

strategic airlift for one key reason: the geographical 

position of the'U.S. requires transportation over long 

distances when sending forces to fight outside its limits. The 

average distance fr.om the east coast of the U. s. to the 

European theater is approximately 3200 miles. This distance 

can be f~owp in one non-air-tefueled flight by today's 

strategic airliftersJ however, at some point, the length (in 

hours). of the deployment_flight may be limit.ed by requirements 

of the aircraft or aircrew regardless of air refueling. These 

required distances can be further lengthened due to lack of or 

denial of overflight or landing rights. During the Israeli 

6-day war in October 1973, ~!ilitary Airlift Command's (l{.i\C) 
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strategic airlifters were denied overflight and landing rights 

by ~any of our allies.(3) The only base available enroute to 

Israel was Lajes Field in the Azore Islands. Hithout this 

enroute stop, a typical C-5 mission's ACL would have been 

severely limited. Also, the number of C-5 missions required to 

complete the airlift would have been far greater. 

I have limited the Measures of an aircraft's 

o~erational effectiveness for deployMent to the following 

segnents: onload, takeoff, cruise, approach, landing, and 

offload. So~e of the factors affectin~ intratheater deployment 

(airland) will be covered in the discussion of the measures 

for intertheater deployment. 

The specific design characteristics of the C-17 will 

he used as evaluation data for the generic aircraft called for 

by the RFP.(4) 

~·~EASURE: ONLOAD 

nescriotion: Based on the criticality of cargo planned for 

rapid deployment to the theater, this measure has critical 

facets that include the time and resources required for 

preparation of cargo for loading; the availability and 

necessi ty of material handling equipment (:-fHE) to perform the 

loading operation; the tiMe required to load; and other 

factors such as safety and required manpower to load. 

Deployment of outsize cargo tends to aggravate these problems. 

Timely loading v1i th minimal dependence on :·fHE is desired. 

Standards: No delays of the loading cycle due to unique 

aircraft preparation requirements or special cargo handling is 
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necessary. The RFP Systems Require~ent.Document (SRD), 

paragraphs 18,a,e,f,i and k address the requirement and 

stipulate aircraft cargo loading characteristics required for 

an aircraft to perform loading operations without special 

cargo preparation. 

The ~U!E will not exceed that available today, in other ~ 

words, no unique ~rE will be required to load the aircraft. 

The RFP SRD addresses this in paragraphs 20,20a and 20a.2. 

Sinply stated, these paragraphs requir€? the c-x to be 

compatible with "all current 463L material handling ground 

equipment." Doth of the preceding standards apply to outsize 

as well as non-outsize cargo. 

Evaluation: The C-17 cargo compartnent has the follOl'fing 

features: cargo compartment configuration and operation can be 

conducted by a single loadmaster from a loadmaster station at 

the front of the cargo compartment. It is capable of inflight 

reconfiguration thereby avoiding loading delays. ~ail systems 

are compatible with existing DOD 463L cargo pallets and ~arr.. 

:~o kits, only integral rails and ro~lers (an on-board winch, 

if required) are needed to load cargo. The C-17 does not 

require any unique l:~HE to accomplish loading operations. (5) 

;IEASURI:: TAKEOFF 

Description: This measure is divided into maneuvering prior 

to takeoff, ACL/TOGI1 restrictions to takeoff and the takeoff 
I 

profile. The talceoff profile inclUdes runway length criteria 

for takeoff, climb rate at maximum TaCit and maneuverability at 

maximum TOGI'1,.. These are standard measures for any strategic 
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airlifter's takeoff. 

::ti'lndards: The stilndards for illl of these measures will be 

based on the expected characteristics at a :ron. The standard 

for maneuvering on the ground ,viII be the maneuvering 

requirements for a C-141R, since it is the only existing 

airlifter with comparable planform to the C-17. ~~neuvering 

requirements include raMp space, taxiway size, and obstruction 

clearance, both vertically and horizontally. The rest of the 

standards for ta)~eoff Glre directly fro:-n the RFP and are 

described in the SysteM Specification (SS) in paragraphs 

3.2.1.6.1 and in the SRD in paraqraphs 50.2 and 50.2.1. 

Evaluation: The C-17 has a co:-nparable planform to the 

C-141D: 171 ft. long with a wingspan of 165 ft. (6) Landing 

gear configuration allO\.s a smaller turn radius which allO\.s 

the C-17 to operate in areas smaller than a C-141B is capable 

of operating. The C-17's wing and engines are higher off the 

ground than the C-141B and has comparatively less risk for 

collisions with any obstructions. 

The C-17 meets or exceeds the RFP in all takeoff 

criteria. For example, at maximum TOGN (570,000 Ibs) with a 

172,000 Ib ACL, the C-17 requires less than the B500 ft. 

stipulated as the maximum allowable. The C-17 climb gradient 

is ten percent compared to the standard of greater. than or 

equal to 2.5 percent. (7) 

rrEASURE: CRUISE 

Description: This measure is critical to the deployment 

mission. As stated previously, range of the aircraft becomes 
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increasingly important during times of crisis. Denial of 

airspace and/or airfields forces us toward op~imum efficiency 

long range airlift. The efficiency of the total airlift 

mission in terms of tons delivered is a directly proportional 

function of the payload/range capabilities and cruise speed of 

the aircraft. A given number of fast aircraft with a 

payloa.d/range capability equal to that of the same number of 

slower aircraft will deliver proportionately more cargo in the 

sa~e amount of time. ~his also-holds for larger paYload/range 

capability at the same speed. Both should be optil':'lized to 

realize delivery of the ma::imum amount of cargo over time. 

Standards: 7he standard for payload/range and speed should 

be an increase over thp. C-141B capability but not necessarily 

as high as the C5A given the size limitations forced by SAAF 

operations. The i1FP defines payload/range by describing 

average mission profiles (SS,Table 10.2.1) which have varying 

payload/range requirements dependent on the type of mission 

being flown. The mission profiles describe variants of the 

C-x strategic direct delivery mission plUS all of the 

intratheater deployment and employment Missions. Cruise speed 

•is defined as a minimum requirement in S8 paragraph 3.2.1.10 

and 50.1.1b (2): "Cruise speed of at least 0.70 !:ach number 

and·an initial cruise altitude not less than 26,000 ft." 

Evaluation: The C-17 payload/range capability is shown in 

Figure G as compared to the C-141B and the C-5A. (8) The C-17 

approach~s the C-5A payload/ range capability in the strategic 

airlift mission between 2300 and 3800 nautical Mile ranges. 



The C-17 is able to satisfy all the mission profiles in the 

r;pn. for th8 critical :r.issions, the C-17 can strate;Jically 

airlift 129,200 los for 2800 nautical J11iles (:"r;:), ca:l ferry 

for 5, OOO;!:! and can tactically airlift 86,1 00 los. for 500 :';~~ 

,·ri th no refueling at the Sili\F it operates into and out of. 

11ith an ~CL of 172,200 lbs., the C-17 can fly 2~00 N~ 

unrefuelccl at 28,000 ft at O. 776 ;~ach. (9) All of these 

substantially exceed the standards. 

20() 
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T"lAYLO;'\'I) 
(x 1000lb) 
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50 

C-5 

C-141B 

C-17 

o 1 2 3 4 5 6 7 
RAI'JGE (x 1000nm) 

Fig. 6 Payload/Range Comparison (8) 
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: ~=;\STJnE: AIR PEPUELING 

Description: Air refueling capability can dramatically 

impact the airlifter's cargo-carrying efficiency. For 

example, the ACL may be limited due to the ~aximum allowable 

TOGH for a given runway under given meteorological conditions. 

Air refueling may allow trading cargo weight for fuel weight 
• 

since the fuel can be loaded on after takeoff during cruise. 

This tradeoff between fuel and cargo must be optimized to take 

into account the fuel efficiency (cost) or.t~e system 

efficiency (time) or other resource needs such as air 

refueling tanker availability. 

Standurd: The standard includes not only the capability to 

air refuel but the rate of fuel onload: greater than or equal, '. 

to 1100 gallons ?er minute, as stipulated by the RFP SSe (10) 

This rate shoul.d be at least equal to today's capability for 

like aircraft, namely the C-141B. STID paragraph 3.14 requires 

the aircraft to further be " capable of aerial refueling to its 

capacity in a time equivalent to refueling 90% of its capacity 

at 1200 gpm. II! 
,. 

Evaluation: The C-17 is equipped with the Universal Aerial • 

R.efueling Rec~ptacle System Installation (Ui\RRSI) (11) , ''lhich 

is common to many of the Air Force's recent aircraft. This ., 

refueling receptacle has proven compatibility with the 

refueling nozzles of both the KC-135 Stratotanker and the 

KC-10 Extender. The C-17 air refueling rate of onload is 1200 

gallons per minute. Its total fuel capacity is 27,310 gallons 

38
 

d. 



and this can be onloaded in twenty minutes exceeding the 

require~ent to onload 24,500 gallons in twenty minutes. (12) 

The C-17 exceeds the air refueling requirements. 

:~EASL'RE: APPROACH 

Description: This is the first deployment measure that 

significantly discriPlinates the C-17 mission from the existing 

strategic airlift mission. Strategic airlift delivery is 

generally limited to main operatin'J bases ems) or deployment 

operating hases (DOD). ':':lese bases are relatively secure and 

serviced by approilch ai:ls, usually precision type, that allm{ 

approach and landinq -in extremely low ceiling and visibility 

weather conditions. The C-17's mission expands the strategic 

delivery sites to include forward operating bases (FOB) or 

lJorse to small austere airfields (SAAF). This direct delivery 

I~ode requires approach and landing at relatively less secure 

bases, depending on the level of enemy insurgence and 

proximity to the forward line of o,vn troops (FLOT). Direct 

delivery to FOB's/SAAF's also may require approach and landing 

wi th approach aids some'vhat less precise than those available 

at nOBIs/DOBIs. 

Standard: No approach aids would be considered the absolute 

'vorst condition. ~he likely worst approach aids would be 

tactical nonprecision approach aids such as available with the 

insertion of a combat control team (CCT), including equipment 

such as the air droppable tactical navigation (TACAN) set. At 

best, the DOD/S~~F may be equipped with precision approach 

aids comparable to those at the :-rOB/DOB (13), al thougl. they 

39
 



~ay suffer sone degradation in accuracy. On-b?ard approach 

systeMs such as visual approil.c~ monitors (VlI.:O or station 

keeping equ,ipment (S:~r: )/beacon approaches ':lould fall somm.rhere 

behieen the tviO limits. The standard for approach is the 

capability to safely conplete an approach under the likely 

vlOrst condition. 

Evaluation: The C-17 has a coraplete co~plement of precision 
• 

and non-precision approach instrumentation.(14) The 

instrumentation is enhanced by the addition of a heads-up 

displily (2UD) (15) allm'lin9 the pilot to vie'\-l critical fliqht 

path and aircraft performance information through transition 

frOM the instruMent portion of the approach to the visual 

portion including landing. The Hun is especially useful "lhen 

flying approaches to the austere environnent and relatively 

short runways at S~~F·s. It allows optimal approach flight 

path and maxir.1UM use of the rumvay· s available lengt:1. The 

C-17 is equipped 'vith s~m (1Gb therefore, the aircraft can 

use other aircraft for approach guidance. j\ ''leather radar 

over-lay on the map and SI,E formats of the horizontal 

situation display enhance the ability to safely cOMplete 

approach in instrument weather conditions. (17) • 

~·fEASURr:: LA~mING 

Description: This measure is a function of the runway at the 

destination base. Runway length and its ability to support 

operations are the priMary elements of this measure. Again, 

the direct delivery capability of the C-17 to FOB·s/Sk~F·s are 

likely to have more restrict~ve runways in terms of length, 
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width, and surface composition. (18) The length of runway 

rC'luirec.1 for lan:::1ing generally results from. the same 

constraints that deternine the length of rumvay required for 

talcecff. The principal constraints arc aircraft weight and 

environmental concHtions such as ,·lind, precipitation, and 

pressure altitude. 

The surface conposition of the runway required for 

landing is indirectly a function of the aircraft's weight on 

the runway. Runways are neasured by their capability to 

support the ,"eight of the aircrll ft, neasured in foot?rint 

pressure. :-righ gross ,wights can be distributed by the design 

of an aircraft's landing gear resulting in lower footprint 

pressures. 

Standards: The rumray length is lini ted by the RFP 

definition of S~\F's. (19) The aircraft must be able to land 

on a 3000 ft. runway with a 50-ton payload and on a 4000 ft. 

rum·ray wi tJl its maximum 2. 25g payload of at least 65 tons. 

':'he lil<ely DOB/SAAF runway ,vill be able to support the 

footprint pressure of C-130's at maximum gross weights and 

provide enough length for a C-130 to safely stop on the 

runway. This standard includes a footprint pressure less than 

or equal to the C-130 and a length less than or equal to the 

runway length necessary to safely stop a maximum gross Ifeight 

C-130. 

The RFP classifies runway requirements by load 

classification number (LCN) or group (LCG). The LCN is a 

numerical index of pavement stress caused by an aircraft at 

41 



specified weights and considers that aircraft's footprint 

pressure and weight distribution. LCG is a grouping of 

airfields with similar stress capabilities or Lcrr's. 5S 

paragraph 3.2.1.1.3 (Ground Flotation) requires the C-X to 

conduct "unlimited operation on LCG III fields." This equates 

to expected surface strengths at FOB's typically used by C-141 

weight aircraft. This sane paragraph also requires ti1e C-X to 
• 

have an LC~ no greater than 40 "with a payload of 100,000 

lbs ••• and fuel to fly a 500 ~G! range ~ission with zero 
I 

payload." This equates to Si'v"\F'S being used by C-130's. 

k:lditio~1ally, the RFP requires the C-X to be "capable of 

operating on designated unpaved, semi-~repared cOMpacted 

surface (sand, '::fravel, etc.) runlIays. II ?his supports t:le 

capability to operate efficiently at SAAF' s (~vp.n Hhen 

restricted by available taxiways, or an off-taxiway capability. 

:evaluation: The C-17 meets or exceeds the standards for this 

~easure. The C-17 can land in 2650 ft. with a 50 ton payload 

and 2700 ft. with t~e maximuM 65 ton payload using maxinum 

effort lancting procectures. Using nornal landing procedures it 

can land at this maximum payload in 3300 ft. (20) The C-17's 

landing gear design allows high sink rate touchdoims, • 

therefore, shortening the landing run requirer:-tent. High sink 

rate~ are controlled throughout the approach and landing by 

the C-17's externally blown flap design. This design also 

reduces the approach speed which further shortens the required 

rum'lay length. 

The C-17 oeets all of the LCN requirements. (21) 
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~·:E:\SURr:: G~OUl'm ~':'~:\LUV:cpnrG 

Df'scrintion: 'I'his l:leasure includes taxiing fron the rum·ray 

to the parking area and parking at the S;;'A.F. Taxiing froM tile 

rum-ray may require turning on the runway for back ta;d to 

access taxiways or departing the runway surface to get to the 

taxiway. Turninq radius available may be restricted by the 

runway widtll (22) if the off-runway surface is not capable of 

supporting aircraft or obstacle proximity is hazardous to the 

turning aircraft. The ,·ridth of the rum'Jay nay require 

extre,nely short radius turns or bac}~ing by the aircraft on t;le 

rUn':lay. Due to likely high frequency use of the rum'lay, any 

!:laneuvering must be timely, therefore clir..inating anything but 

sclf-~aneuvering by the aircraft. Reliance on external neans 

such as tugs is not realistic. 

Parking space limitations posed by any combination of 

snaIl parlcing ramps or number of aircraft on the ground in the 

par)(ing urea also requires small radius turn ability or even 

backing. 

Standarcl: The standard for parking and maneuvering space is 

found in the FOD/Sl\AF definitions (23) and approximates the 

area required for a C-141. The strategic cruise capability 

demands an aircr~ft planforIT comparable to the C-141B. The 

def ined ,.fidth of DOB' s/SAAF' s rumvays and parJdng areas 

demands a turn radius less than 90 ft and a backing 

capability. SS paragraph 3.2.1.9.1 states the turning 

capability: 

"It is desired that the C-X be capable of a 180 
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degree turn on a 90 ft wide LCN 40 paved runway with 
not nore than three maneuvers and without external 
assistance." 

The airfield characteristics in t~e airfield 

definitions describe parking at the Fon as " ••• restricted for 

large aircraft due to ramp size." ,,,"hile the SA.-\F's 

..... typically provide less than 100,000 square feet of ramp 

space" • It goes on to say: " ••• access to the ramp via a .. 
single narrOll taxhray (no parallel taxhray system), and no 

turnaround areas at either end of the runway." Dac~ing u~ is 

addressed in SS paragraph 3.2.1.9.2: "The C-X shall be capable 

of backing up ..... 

r.valuation: Using its maximum nose ,-rheel steering angle, the 

C-17 requires 73.5 ft to negotiate a three point K-turn. 

Addi tionally, either pilot can control ground 1:1aneuvering 

since nose ,.,heel steering is actuated using the rudder pedals 

vice a wheel used in other large aircraft.(24) 

The aircraft is designed to back up a 2.5% grade at 

maximUM gross ,.,eight. ~:ing tip and tail clearance radius for 

a 1110 degree turn is 125 ft, less than required for a C-1413. 

(25) 

• 

!·~EASURE: OFFLOAD 

Description: This measure evaluates the capability to 

offload cargo at the destination airfield. The C-X direct 

deliv~ry concept to FOB's/SA...~F's limits the 'type of material 

handling equipment pnrE) to conduct offload operations. The 

li](ely equipment at the FOB will be 25,000 lb capable (25 K) 
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loaders, adverse terrain K-loaders and forklifts. The SAAF's 

1,Jill li~-:ely have adverse terrain (i\/T) forlclifts but coul~1 

:nave ~ot1lincJ to support offload operations. (26) Flat bed 

trucks at the FOB are the most restrictive operations in that 

pnvironmcnt and therefore the ability to offload to them 

should be considered. The SA.AF' s austere environment in early 

stages ~ay require speed or conbat offload operations until 

:rr~:::::: arrives on the scene. 

3tandards: The RFP SRD, paragraph 20e, requires a 

co~bat/speed offload capa~ility It ••• to offload in two ninutes 

or less at least nine individual 4G3L pallet loads \fei;rhing 

10,300 lbs. each." 

':'he car(]o CO!'lpartnent should be desic;ned to allm·; 

10ac1in';I/off loading of outsize carCJo usin':] the rar:rp alone. The 

ramp height ~ust be co~patible with ?1I~ (including flat Led 

truc}~s) in the austere S)\AP environr:1.ent. (27) 

~valuation: '?he car;ro COL:lpartl'~ent has a full Hidt:1 ranp vrit11 

hydraulically deployable raM~ toes allowing loading/offloading 

of outsize cargo using the ranp alone. If :·:~rE is used, t:,e 

ranp is equipped 1':i th tvo stabilizer struts rated at 50, 000 

lbs each for cargo transfer to flat beds, ~/T K-loaders or A/T 

forklifts. ~arnp height is 64 in insuring compatibility with 

~TIE in the austere environments. (28) Tl~ C-17 can conbat 

offload 9 pallets in less than two minutes. (29) 

Enployr.tent
 

Tactical airlift has the primary responsibility for
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the three pmployment Mission subelp.r:lents of airland , airdrop, 

and extraction. Accordingly, the C-130, our only remaining 

tactical airlift aircraft, is designed to optimally operate in 

these three mission subelements. Strategic airlift aircraft 

are capable of operating in the first two em~loynent mission 

subeleMents. TIle C-141 is routinely operated in the airdrop 

function; however, it does not have an outsize cargo 

capability. The C-5 is capable of airdrop but t~e crews are 

not trained, nor does tlle aircraft routinely airc1ro9. iJei t~ler 

the C-141 nor the C-5 is considered capable of extraction. 

The C-X is required to perform the employment mission 

and fill the void of delivery of outsize carqo using the 

employment mission subele~ents. The following evaluations 

will cover airdrop and extraction since the airland subelement 

has virtually been evaluated in the direct delivery to SAAF 

portion of the deployment evaluation. The difference between 

direct delivery to' S_~\F and airland is difficult to 

distinguish. Direct delivery ,fill primarily be used for 

resupply or reconstitution while airland is used for insertion 

of a tactical force. Doth will land at a SN\F; the latter may 

•
be more concerned with tactics. 

!1EASU:?-E: AIRDROP .( C:SNETIAL) 

Description: Airdrop consists of various types: personnel, 

heavy equipment and container delivery system (CDS). (30) 

Each of these require different aircraft capabilities and must 

be exercised under different restrictions. Throughout the 

airdrop subelement, safety is an important consideration since 
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it is inherently huzardous to airdrop, both for the aircraft 

with its crew and for the personnel or cargo that are drop~ing 

from the airborne platform. This evaluation will be conducted 

to determine the C-X airdrop effectiveness, considering safety 

throughout. 

Aircraft positioning over the drop zone (D~) is vital 

to allow the dropped personnel or e~uip~ent to land on or near 

tlle dcsirr:.>c1 point of iMpact (PI). Visibility and i-linc1s at the 

drop ~ltituc1e do'm to the DZ surface affect the accuracy an~ 

there::ore, the safety of the airdrop .:\.irdro:::.s an': conducted 

ei t:ler uS sin<]le ship or in fornations of aircraft. 

Stan::larcls: The aircruft must b0- able to position i tsel:: or a 

formation of drop aircraft at the computed air release point 

(CA~P) at the proper airdrop speed in weather and at night. 

(31) Drop accuracy ~ust produce PI's 'Iithin the current C-141 

circular error probable (CLF). 

Evaluation: T~le co:nbination of the C-17' s inertial 

navigation system, weather radar, station keeping equipMent 

for formations and a full range of tactical radios allows the 

C-17 to meet and likely exceed the C-141 CEP criteria. 

: IF,2\SURI:: PEPSO!';N~L AIRDROP 

Description: Personnel airdrop is normally conducued out of 

tne side (troop) doors using today's airlift aircraft. It is 

possible to jump frOD the open ra~p, but the use of static 

lines for multiple paratroopers is hazardous ,,rhen JUMping frOl:1 

the rar.lp. The ease of dropping paratroopers and the drop 

airspeed directly affects the liDit on the number of troops 



jumping in one pass on a given DZ. The DZ' s length lir:li ts the 

t inc uvailClhle to :lrop paratroopers if t~ley are to safely land 

on the D'"3. Various !"leans are used to facilitate the rapid 

departure of paratroopers fron the aircraft. The trooper must 

be protected from the slipstrean blast ,-rhen he jumps from the 

troop door to allo", minimum spacing sequencing. Proper 

sequencing must be controlled, usually by lights, voice or 

hand signals. 

Standarrt: The troop door should be equipped with blast 

deflectors and :nust be l'riue enough to allo.'·," tlle saf8 exit of u. 

paratrooper without injury to the paratrooper or damage to the 

stu.tic line. Tlle ~FP srm further states in paragraph 1<Jc: 

"During the jump, the de9loycd deployment bags 
an~ static lines should not interefere with safe exit 

'and parachute deployment of succeeding jumpers." 

Additionally, airdrop peculiar hardware should be accessible, 

easy to install and not interfere uith other mission 

configurations. 

Evaluation: ~he C-17 is designed to safely airdrop up to 100 

combat equipped paratroopers frOM doors on either side of the 

aircraft in 55 seconds or less at a speed of 115 knots. (32) 

All airdrop equipment is either integral to the aircraft or is 

easily installed/stowed to allow successful operations in 

other mission configurations. 

~mi\.SU~E: HE.J\.VY EQUI?;!E:'TT AIRDROP 

Description: Heavy equipment airdrop is conducted by the 

C-130 from the ramp and door of the aircraft using parachutes 

to extract the load from the u.ircraft and then carry the load 
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to th8 D:3. ':'he aircraft is equipped ,vi th a remotely actuate(l 

rC'lei'\sC' of the extraction parachute ~nd ' .... ith cargo ruils that 

hole1 the piJlletizec1 equipnent in -.")lace. 'I'he rails hold the 

load in the aircraft until the extr~ction pctrachutG's force 

overrides t~le rail's retention force. The load IlUSt exit the 

aircraft cleanly to avoid damage to either the aircraft or the 

load. Eei']ht of the load is restricted due to t:1C fact that 

the delivery chutes ride on top of the load until the load is 

clear 0= the aircraft. 

StZlndu.rd: T:,e C-X SilOU1r:l be able to safely and ef=iciently 

airdrop ileavy equipMent using a systert sinilar to tl:at used by 

the C-130. An additional requirement to airdrop outsize cargo 

is not rC'Zllistic for t,·ro reason: first, du<~ to the severe 

design and performance penalties that this requirer.1ent ,lOuld 

incur, and second, due to the fact ~ost outsize cargoes are 

:1igh value ' ....eapons or equipment that should be airlanded to 

insure survivability at delivery. The ?FP does not address any 

equipment requirements peculiar to heavy equipment airdrop 

other than those described in the airdrop (general) 

evaluation. The RFP does require the ability to airdrop up to 

35,000 lbs on a single platform and sequential airdrop up to 

100,000 lbs on any combination of 3,12,16,20,24 and 28 ft 

platform lengths totaling up to a platform length of 60 ft. 

The c-x is also required to airdrop oversize cargo up to and 

including the :!551 Armored Reconnaiss<:lnce/ riirborne Assault 

Vehicle (AR/AAV). 

Evaluation: The C-17 exceeds the standard. It uses a system 
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siMilar to the C-130 for heavy equipment airdropihmrever, its 

airdrop weight capacity is much greater than t11e requireMent. 

The C-17 is designed to drop a maximuM single platforn load of 

55,000 lbs and a maximum total sequential load of 110,000 lbs. 

(33) Although not a requirement, the C-17 is designed to drop 

outsize cargo. 

~ lEASURE: CONTl\.INE~ DI:LIVI:RY SYSTF.~! (cns) 

Description: Airdrop by CDS is a gravity method of delivery 

in "Thicn containerized cargo free falls fron the aircraft and 

descends by !.Jarachute to the D~':. CDS is pril1arily used for 

delivery of food and snaIl e~ui9Ment t~at fits in the 

containers. ~ach container (~-22 type) is li:nited to 2350 lbs. 

eaci1. Delivery is either frOi~l }lig!l altitude (23,000 ft) or 

low altitude (GOO ft). 

Standard: The C-jC should be able to safely and efficiently 

deliver CDS. The RFP does not address any equipnent 

requirements peculiar to CDS otlmr than previously described. 

The RFP does require the ability to deliver up to 40 .1'1.-22 

containers at the Maxirnu~ weight of 2350 lbs., (34) This is 

significantly more than the 16 containers the C-130 is capable 

of or the 28 containers the C-141 is capable of. 

r:valuation: ':'}1e C-17 meets the standard. It is designed to 

cteliveEY=0ntainers at the specified ,veight from tile 

specified altitudes. (35) 

;r::::J..suru::: EXTRACTIO;J 

Description: Extraction is conducted using the Low Altitude 

Parachute Extraction System (LAPI:S). This system is used for 
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pinpoint d.elivery of cargo 1-lhere a landing zone is not 

aVuilabl(~ and the load is not feasiblr~ for :1Pavy equiprK!r~.t 

airdrop. LAP~S uses the drag force created by pxtraction 

parachutes in the aircra.:t I s slipstrear:l to e;.~tract a IOuded 

platform frOi~ a IOV1-f lying aircraft. ':'hf~ C-130 uses a 15 ft. 

drogue parachute to deploy one to three 28 ft extraction 

parachutes that pull loads up to 36,000 lbs fro;') the aircraft 

at S to 10 ft above the extraction zone. 

Stan:1ar:~: T:1e C-:~ s:lOulJ be able to safGly and efficicmtly 

deliver cargo using LA.P:2S. T;lr> -r:F? docs not a:ldress any 

requirenents peculiar to LAPCS ot:~r than t~ose previously 

describcd for airdrop. 

I::valu<J.tion: ':':lG C-17 r~eets the standard (JG); :101Iever, the 

extraction lp-vel a})ove the ground exceeds tIle 5-10 foot 

extr<J.ction height of the C-130 due to the combination of its 

landinC:-J crear, stroke len':]th ancl raLip height. Tl:c C-17 must be 

f liqht tested in the L\Pi:S Mode to deternine its 

effectiveness. Danage to the extraction platform or the 

extracted equipment ,,,ill have to be assessed to deternine the 

effectiveness of the C-17 for LAPES. 

Summary: Capabilities and Operational Effectiveness 

The proposed C-17 appears to have all of the design 

characteristics needed to operate effectively in ooth the 

strategic direct delivery mode and the intratheater shuttle 

delivery mode, including employment mission subelenents. This 

aSSeSSI"1ent is made with the understanding that the proposed 
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C-17 is a "paper airplane" and is described in engineering and 

aerodynal:lics terminoloCJY as it applies to operations. This 

underst<1nclinq can be te:nperecl "ith th(~ fact that the 

technology used for design of the C-17 has been del1onstrated, 

albeit on a smaller aircraft, the :rcDonnell-Douglas YC-15. 

Additionally, many of the new articles on the aircraft, SUCll 

as engines and avionics, are either off-the-shelf items or 
• 

\vill have a significant history of experience once the C-17 is 

nvailable. For exal1ple, the same engines being used today on 

t}1e Boeing 757/707 are t:1e :?ratt-YJ:1itney 3027 that i1re to be 

used on the C-17. The engine ,-rill have ~illions of fliqht 

hours by the time the C-17 is flying. 

g.,LL..... "'.~.,",C-.H 
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Operational ~ffectivRn0ss 

n ou that the c.:ipabilitics of the aircraft have been 

cvaluuted, t~e second part of operational effectiveness t o 

anu.ly:3P is t~1e 1:i ission of the proposer] C-~·~. 

:;,:.. rt 2: ~: i ss i on ."na l ysis 

Pr lor -7:0 con .::~uct of any : -.~ issi on u nalys i s , t~ 1E=_ 1-. :ission 

this thesis, the analysis of the 1:iission of t he C- ..: is 

conriucted in t he co!lte:\:t of t:1e f ollouin9 paraneters: a ~ft~neral 

clescrip tion of the :urop0an The::lter environr"<ent without t~1e 

t ~1rellt i :-1pact; and, t h e c~dsting anc~ propose ,~1 ~1octrine w~1ic~1 

sup ports t11e intratheater airlift re ::-1uire ~-~ent as vieuoJ by 

hath the l~.ir Force an::1 t:1e Arr.y. 

; ~ission nef ini ti on 

The nission of the C-X is defined by several 

documents; however, the ~ · r1\C System Operational Concept (SOC) 

(1) defines the nission succintly as having two parts: 

First, the aircraft will airlift cargo including 

selected outsize, heu.vy weapon syster:1s over strategic 

distances using air refueling if required. 

The C-X will deliver this cargo directly to SAJH'' s which are 

close to the battle an~a and then recover to theater ~m::)' s. 



r.:ocon ~l, once at a the a ter :rop , sone C-~ ~ ·s will s~1uttle 

carc;o, i ncluc1 inq outsiz r~ , to t h <.:> S /\ ,:'\f hf~ .:orr. r e vcrtirF f t o a 

st r 2 t C ·J i c , inte r t h 0 a t Pr r o 1e • 

The J(ey point s of t:iis luc-1l 1:1ission ar~ t ho strategic 

~ irect ~elivPry and intrat~eater shuttle of outsize cargo to 

S!\.l\.F's wi1ich for both roles are close to the buttle area. The 

intratheater ~ission may use any of the employme~t subelernents 

to c10liver t:1e carg o in t h e the ater. 

T.".1e Rf? p n?scribed the C-X ca1nbili tics in ten :: s of 

s trc:i.te ·0 ic an-J t:ictical airlift !~lission p rofiles. 'l~1r: profil e s 

include t 1 h.~ ability to fly t he tact icc:tl er ~9loynent ':1i ssion t he 

:l()C descri bes b y req uir inJ an intra t 1wa t12r s!1uttle capaci li ty. 

In a li~it ed ~3~ner, 

battle arPa issue by postulating the survivahility 

req uire:-1ents for th(~ aircraft. ( 2) 

Unfounrled perceptions of the c-:( !~dssion exist, and 

should be clarifir~ -:1 . ?he C-~= is primarily a strateg ic airlift 

aircraft; t h e intratheater role is secondary. Dr. :r ~arold I-\. 

~rown, as SecrPtary of Defense, e~phasized that ~e considered 

the C-X to be a long range, outsize car~o airlifter wit L1 an 

intratheater role only to the extent this role ctid not get in 

the way of its strategic capability. He went furt !1er by 

saying its intratheater role was secondary; not used to 

determine its design; and only to be used afte r t he 

intertheater lift was carried out. (3) The strategic nission 

requirement was validated by the c:r-1s documentation of our 

need to add 25 r.iillion ton-!'.'liles per day ( >1T:</D) of 
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additional interth2ater airlift, of which 10 ~ fT~ · r/D is outsize. 

The c :: ~s ulso docunontr~cl t~ll: shortfall in intrath eate r 

outsize airlift. Tod ay we have no intrc:tt:·1eC1ter outsi3e 

c:tirlift capability in :.:Ac. 

Professionc:tl proponents of the C-X describe this 

intratheater r. ission as airlift to S ,:\2\.F' s close to the battle 

u.rr~a. ':::' l1ey have not stressed thG le"n~l of hostility the C-X 

\·:ill o perate in nor t h e forward de 1) t ]1 of t l-1e b ;:ittlcfielc1 it 

~rill ::l:'.:{ to to :qrovi d e log istics support. .:\s a r e sult, 

o peration of C-Y a ircraft into S .:\.:'\F' s close to t h e battle are a 

conjures visions of f lyln0 a DC-1 0 size aircraft: routinPly 

into airf iolds loca tc~cl in b r i g a ci c su1.::port 2reas ( :·.s _!\) in t i1e 

l"lain battle are c:i. Th is pcrccptio!1 does·· not appear realistic; 

however, it has not been discounted by the ~· -Li\C soc. 

In the treatnent of operational considerations t l"1at 

r:By affect the e r:iployr.1ent of the C-~( , the SOC lists ener1y 

threat c:ts a consideration. The SOC clescrilx~s this 

consideration in ter n s of the tl1reat's in~act on C-X route 

planning, tactics, delivery mode, and the type of su pporting 

force required such as fighter cover or electronic warfare 

support. (5) This infers the C-X will airlift far enough 

forward to face at least a low level of ene~y t h roat. This 

requirenent for forward depth will be addressed later in t h is 

chapter. Survivability/vulnerability and threat uill be 

addressed in Chapter v. 

The Environment - The ~uroPean Theater 



"~nvisi or~ if you will, over four h und r e d tactical 
a irlift aircraft uovinc; t :-1row1hout 2uro9E-~ to over a 
hundr2d air f il?ld s supportinq ; ~.\TO air forces an::J to 
lite rally hundred s of second ary air fi e l d s, d rop 
zones, extraction zones, and landing zones in sunport 
of lan:l f0rc 2s. ::nvision also, t h i..: sL ul t.:tneous 
c1oily riovel-tient into and out of t he theater of 
11und rods of strategic airlift and C~~F aircraft and 
t h e neGd to p rovLJe lO·J istics support and g ui d ance to 
t'1•2se missions. ::nvision if you will, r'.f~ s: lin~; 

tr~ns port f li c:('.1ts u i th t h e !"'1ove i.:ent o: L 1ousan:l s o: 
fr i 7nc1 l ~ z; r.:..; c :-: c '.· 1y •:':i -;:;~ -i_ t c~ r s o.n :' ~ - o: ·,Lr.;> r , => ~J a rtici :_:;a ti r. .. r 
in t: .e air ".la r ••• " ( ·; ) 

':'he con:~~ cstion t h ctt airlift uircrc:-tft \,:ill f::1ce in t h e 

t h eater is evid ent an.~1 will b e int<:?nsi f i ec.~ in t:1e t-:=arly ·'~: ay s 

of t:-1e war. ?'.1c inte nse level of air lift r equir 1.~d in t; 1e 

c a r 1y d ays of a war is best i 11us tru tl°"' .:r b y t : ie t • s • air1 if t 

effort pro.J uced for t :1e 1973 Israeli \1ar \·t i th ;:gypt: 22,31 8 

tons w~re delivered during the first 32 days on 145 C-5 and 

422 C-141 P1 issions. (7) ~=:Y the tine sealift could arrive ~-t ith 

its car90, t':"le peace~ treaty haJ been siqneJ. The total 

resupply prior to the truce was supported by airlift. 

Airfields, even SA.AF's, are large iI"lnovable targets 

for the ener~y. i\ttri ton of available airfields will effect all 

types of aircraft and competition for ra1-:i~1 s pace will be high. 

T11is fact alone will influence dispersal to S.=\.~S' s, even in 

t~1e rear of the theater, by friendly aircraft capable of using 

their restrictive characteristics. srn ~1e surviving ~<OB 's vill 

offer runways lini ted in length by enemy air, r11issile or 

artillery attack and therefore will only he open to aircraft 

capable of landing on the renaining runway until rGpairs can 
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})~~ a=fectecl. 

rail, and water will bt~ li ;,.lited and airlift n".ay be ti1c only 

rieans of sup:)ly. ( S ) The LOC' s r1ay be li rri i ted !_)y point or 

area interdiction. Area interdiction due to the use of 

chc~~ical or nuclear weapons may deny the surface move!nent of 

forces and t11eir supplies from the rear forward. Airlift may 

b~ the hest 1~ezins of ti mely novew~nt for intro~1 uctior. of 

~o rcf? C:: iYito t": L:.. t a c tica l s i tuut i o n . 

;-:ill further str·2ss t h e call for airlift. ?'.1e g rounct 

conr:. Zlncier u ill hav e a n0e 1 for res :_)onsive air lift. ( 9 ) 

T: ffici Pnt utilization of aircruft "\·;-ill sufft~r due to t~1e neeJ 

to respond to e:.1ergency or unschedul~d air lift req uests. ~he 

addition of t11ese requests to scheduled airlift will p lace 

unl<noun de;1:and s or. intratheater airlift. :'h e l1.lc.1gni tuclE:~ of t h e 

<:l dcU tionzil de r:and will be a function of the intensity of t he 

coE1bat. The existing balance of p m\"e r in the~ ?.uropean t~-ieuter 

heavily favors the 'i'.1'arsau Pact <.rncl the c~i spar i ty is ~J ro ject2d 

to grou. ( 10) This too \-rill increase der1ancl for 11ore and 

responsive airlift which will further exacerbate congestion in 

the air und at air fields. 

Attritio!'l of the uirlift fleet will place further 

de11ands on the airlift system. .:7\.s a planning factor, only 90'5~ 

of thG airlift fleet will be available at the onset. The Air 

Force predicts uithin 180 days airlift will suffer an 

approximate one tl1ird loss and this is based on the assumption 

that NA70 can achieve effective air superiority.(11) 
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J)octri :nc 

0octrine is described as a stated belief or a 

stateEient of intent. ( 12) For the C-~ ~ , this state'."1cnt should be 

G;cpected to address the I"'.lanner in whic}1 th~ Air Force will 

support both t~1e strategic direct delivery and intratheatcr 

shuttle r~iission, including tJ-1e interface of t h ese i .issions 

us i1: 1.J t le rlua 1 rol e c-;:. To r1 a t e , no stated r1octr L-1 (~ e·~i sts in 

t .l.. ;\ ir ?o rce . (13) :.''1e first st o ~:, tc·.. ard r_'.eve lo ~Y~cnt Of 

cL~scribing t1ie C- ~: ' s operutionC1l concept: 

purpose of initiating the acquisition i)'rocess. Once t'1E: 

acquisition is a ~)proved an-:-1 viq orously i)ursued, t !1e ~) ro :_Jonency 

of t -:1e C-X will c'.evelop th(~ airlift :Joctrinc riore fully. ( 14 ) 

,,.
C-.\.. ~ill provide a service h~ose p riEary custoMcr 

will be the ~"'\rr:1y .. C-X doctrine should also ad -~1 ress t~1e support 

ti1e A.rr.y expects the C-X to provi . ~le. The .;r:-1y i s in t h e 

initial sta0es of developing t h is portion oi the cl octrine.(15) 

In the absence of existing C-X doctrine, assessnent of 

existinJ ,\ ir Fore~ airlift doctrine and Arr.1y conbat and 

logistics doctrine is necessary to establis11 t h e nost likely 

course of doctrinal developrnent for th-= C-X. 

In .i\ir Force :~anual 1-1, Pasic .Z\erospace Doctrine of 

the USAF, airlift is categorized into strategic and tactical 

lift. The r.ianual states: 
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"~t . . l' ... . ) -r o. t cq 1c ~1r i f t rosourc~s ::· o ~ :.:; ~s s a c? 9~_ b 1l1t:r 

to -, irl Ll n d or ;:: 1rc1 roq troo ~/-3, sup :_J l1 1:-:s a n..J c: c1u1 pi ! 2 ~1t 

t o .-w .-r -: <:: !1t t o.c tica l f r) r c2s 1 : ~"Lt~ n r c: c~ ~li ru.~ . 11 ( 1 G) 

T1·ti s log icully s u p ports t h o concep t of C-X cl ir~ct Jcliv e ry 

t ~1rou0; 1 an<Jn e ntation o f tactical airlift. Strategic airlift 

d octrine is assessed b y LtCol Sore nson in an Qrticle titled 

" _\ irlift noctrine 11 • In t h is article he tre ats the:.~ e volution 

o f a irlift d octrine t~1rough t h e pres t~nt a!ld p roj e cts t h e 

short f ull of e x isting strateg ic a irlift doctrine for 

P. nvi r o n 1·. en t 11 • ( 1 7 ) -ri s ~ ~ y:_)o t l 1e s i s is t '. n t ou r cu_ r r 0 ~: t ..:: t r a t 2 J i c 

11 ~,1 1'. il (~ t '. :. l? tri c ·:.\ anc: tr ue~ s p E.~ ci a li zeci l o;:; i s tics 
doctrine h as served Lie strateqic a irli f t forc~s 1-rcll 
f or thE-~ lust 4 S y e a rs a nd v ill continue to d o so i;-rhen 
o pe.rating r1 a y -to-d ay air lim:s of crn -::mnica ti o n , t ~1e 

d octrine is not u~) to t r:e tas 1~ of po uer proj e ction 
into a crn1bat situation."(1 1 ) 

: - ~e g o e s on t o assert t~a t for strater; ic airlift to b <? 

use ful in power projection, strateg ic airlift cre~s ~ust b e 

truined in the t~ctics r e quired to fly in t h e threat 

e nvironm:'nt. Tl1is staten ent is easily transferra b le to t l1e 

C-X since it will b e a strategic airlift aircraft routinely 

operatin9 in the tactical airlift c1on ai!'1 rather than on t~e 

au9 nentation basis of tod ay's strategic airlift. 

It can be arg ued that :-L\C is curre ntly a d dressing t h e 

viability of using strategic airlift in a power p rojection 

role throug11 various truining and test p rog ran s. A portion of 

today's C-141 crews are currently trained and ~aintuined in 

t he combat airdrop mission ( CNI). The only tactical n ission 
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thr.~y are nut ca p cible of accor'lp lis~1in] is t11e extraction 

::! lss1on. ;\dd itionil lly, stratc~ ic airlift ere ·rs anc! a ircrc:tft 

arc f l:rinJ in ~ed F L1 J 2nd oth~ r trainin~ exercises usL10 

vu.rious tactics a!1c1 p rocedures to evu.luate an-j L.1p rove 

strategic airlift au] mentation of tactical airlift. ~ · f une!"ous 

studios, tactics developnent and evu.luation (TDE": ) projects, 

and test and evaluation of aircraft Modifications to enhance 

tactical aui:::; r~1cntation huvo been unde rt<i~(en in recent 

,..., .. ­ycars.(l'J) ... _.. - ._ 

0 .... ,.!""'.ccogni t ion of b:c f c:lct .._ - ~ .. 

•.,.rill : e us(:_~ -:1 i~ t~~e conba t thea ter is evi c~. 2!1t in t~e 

In dcscrii::>i!1.g tactical lift ~\ir force : :Clnual 1-1 goes 

0!1. to say: 

"Tactical ::drlift supports th(:~ater ohjcctives 
throuqh logistics support of all t h ecitf::r forces, 
inclucting those en9a0e:l in conba t, a~d is nornally 
cxGcuted und~r the operationcil control of the ciir 
CO'.'lL)One!1.t cor·ffr:i1nc1er. n"lactical airlift 9 rovi::1es the 
i!7,>1cdiatc and res~Jonsive :rtoveil!ent a!1.d delivery of 
conbat troops anJ supplies into objective areas 
through airlan:::l, extraction, airdrop or other 
clelivery tec:1!1.iques." ( 20) 

Tactical airlift doctrine solidly sup ~1orts the use of 

tactical uirlift resources well forward in tl--..0 ~~~A as 

suggested by ~F~: 1-l's contract to provide loJistics support 

to " ••• all tht=ci ter forces, including those l::n·;;aged in 

cornb<1 t •••• " L\F~ r 2-4, Tactical Airlift, contracts to ~Jrovide 

this logistics support as far forward as the !> ric;:rade Support 

l\rea (3SA). ( 21) ".!:-ien reading ~\F:·~ ' s 1-1 and 2-4, one 
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a irlift 2. .s.s c~ t.s, they a rc routinely un.J 1':\r t:1e Olx•rati o Hal 

control of Lis ."" ir Force cor: 1pon1~nt cou -1anc1er. (In rcu.li ty, the 

C'Y?i.LF, uho ul tinately is a repn~sGntative of CinC~?1.C.) ( 22) 

Subjection of u.irlift rt?sources to a threat envirom1ent is 

routinely based in the jud genent of the air co1:1ponent 

cor:11t".trv:;e r. Tr:r<.?at vulne rab ility is a function of '":-· ro~·:hli ty to 

r::-:10 C-.. : u i t'.1 its J uc::.l role :..:ission c ~u lo ;;- ically h e: 

sur.port cL~~ L y both stra tuJ ic :.J n d t .:i cticul a irlift ..-loctrin c~. 

Its d irC?ct \l !~liv~? ry xdssion neatly fits stratt?c ic .=-.tirli f t' s 

a U ·T '",r;n tat ion r o 1 e • Curre nt1 y , t l ~e C-1 -U in its C .!\~ [ r o 1 e c <J. i1 

be choppc~d to a theater co~ : :r:-~an --! or to augfl~nt thc:;.t e r airlift 

c-; !~ :p loyr: :ent if t h e need arises. 

1'hf-! c-:c intratiieater shuttle r.: issicm can b<.~ su~)f)Orte:l 

bv tactical airlift doctrine. T:1e c;ucstion of 110u far fonrard 

the C-X would be used to su~)port .:.r:riy combat forces uoul (~ fall 

within the tht~ater air co11·1ponent corn11ander' s jurisdiction over 

tactical airlift '?r.-iployment. .:\lthough the C-141 could be used 

in this role, it lac]rn thF! ca pabilities of the · C-X to routinely 

operate into SA.:\F' s. This lir'.lits the C-1-11 to airfields not 

in pro:xir1i ty to the? FE:S.\ and therefore recluc~~s its exposure to 

the threat. It is conceivable, uith its capabilities, the C-X 

could routinely operate in close proximity to the F:C:J.-"\ bci.sed 

on curr2~t airlift doctrine. 
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Joint tactical airlift doctrine for airborne fo rces 

~ 1us r ecr-=ntly been r e vi sed in t ~ 1G cl ra f t joir.t i·. 1 anu~ 1, r~ : 

i n0-27/.'\f' ~ 2 - --~ , Poctrin0 for 'i'nca t e r ?.irlift aw; Jo int 

,:\irborne Opc~rations. T! 1e scope of t!-le ;~anuul is "• •• to 

i_)rovidc guidance for joint activities fro 1:-i t 11c initial stages 

of ~n airlift operation until its termination." (23) ~his 

l:1anual d iscuss•? S the t:1ree tactical airlift e;,iployrnent 

subele1:-:ents of airlanc1, airdrop and extruction in ·.::1e tail. 

DPscri ption of t~1e airlanc1 subeh"l rr1Emt undP. rscor0s t:1e 

contrai::-its ur:c"!er 11-.-:1ich any tactica l airlift a ircr0 f t ::~ ust 

oper u t2. 

:n1~ lo_yff cnt by air l and of ft2rs uany ~ C.: vantago s to t h e 

."'.rn y includinq r.1orG econo~n ical use of uirlift, capa}) ili ty to 

de live r r:. ission essential itens .th;}t are not air d roppablc, 

~lus enhanced tactica 1 lnte0ri ty. It also has t,1e 

ci isa~vantuq ~s ilssociatect wit11 land ing zones: clearance from 

obstructions, trafficability, increased d~livcry ti~e over 

airdrop/ extraction, and cori1!-nand and control. In ti1e lH:ely 

event the ~ir Poree is called on by the Ar~y to airland in the 

objective area, t:ie J\ir ForcP. qualifies the support t hat will 

be provided: 

"The speed ui th whic:i air land el E~ncmts an~ 

delivered into the objective area depends lar;::rc ly on 
t:ic availability, capacity, anrt sccurit of land ing 
zones or other land facilities." emphasis ad ded) (24) 

Security of the landing zone includes deternination of 

t~1c security required, as a function of threat vul!"lcrabili ty 
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and t.1c sc~curity forces availublc 1·thc~t~112r it incluc:cs lcvC'l of 

In addition to bcinJ (~uployed as 

tc:tctical ;::iirlift to support Ari'1y cornbut u~i ts, t}H? C-X will 

h u.ve to p rovide ,\rr:1y logistic support t h roughout the theater. 

Air Force doctrine for loaistic support describes t l!is support 

as routine, scheduled or unscheduled c hannel traffic wit:1in 

the t :v:atc r ( 2 5 ) p r Gs u r.H b 1 y to r Gar Lire L1 s u r c1y points fo r 

:nrt'::c~ r ,~1.r r-.y -:Jistrib ution . 

~irland 2000 concert. J:::::ist in0 lo ;r i s tics doctrine \I2S 

rovioued to dctcr~dnc t:1c ;:1annG r in uiii c h t'.1c .'\rr:y lo~J i s ticul 

11e tt.-;or~~ for comba t is Ol1e ratt2c1 c:rnc! its level of r .=-. li ance on 

::iirlift to :_)rovicle tretns ::inrtation of supplies to t he cm: La t 

c: t:=?sign of the in.;..:i)ein0 loq istica l networ~( t he ;\rr. ~y uses for 

COl~1ba t. 

:xisting Arny log istics ~octrine tre ats airlift 

I · 	 prinarily as an asset for providing transport to the theater. 

The bul1'. of t he intrat~1e atcr transport is c!.e:3crib c:>iJ in tern s 

of t he l\r!..1y' s organic transport, surface and hea"\'}' lift 

:1elico~ter, with only cursory attention to non-organic 

transport. T11is attention usually centers around description 

of tern inal operations or t he orga~izations required to effect 

transs l1ipment from non-org anic to organic transport. (26) 
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Dc~:>c ri !_) ti ons o: t: 1 ~ us e of 21011-o r q anic trans)ort is 

, ,. . , ( 1 ) .a s nort ·..tlscuss ion of L1ca t e r trans port r·1o c e o pe rations a n onq 

: ! ~otor, rail and i!"lland uaterway o p•-=? ratio:is. (27) ':1hc~ i. ~ a nual 

stops t hc rG anc: <tssigns intrathc~& ter 11irlift to ~~-'\C . 

" .\ r ny a. ir trdns ~•ort uni t s p r ovL:c ~-t irli :Et ~L~:.<1 <_1 rt 

for .\r:-1y :Eo rcr:~s in ~ccor :·1u.r.ce ;·:it:1 o pc r a ti o;i.::.11 
r ;-::' n U i r ~ '. ·; f? n. t S II ( 2 j )e 

.\ 'J :~ it i on2 lly , r r: l i 2r.c e on a ir l l :7 t :o !: i n - t :1~·3 t c r 

2 ~ .:-: is t hcro:7on~ r oservcc! for pri orit y car~3 0 r ~ t~1er t> ~n 

rout inf.:' · ~ovonent: 

" nur ir..9 a.ct ua 1 o ·_ 1~ r a tio n s , t he t i1P. 2 t e r co:::. 1anc~er 
Cl l loca t cs a ~1ortio:i of t he ava ilab l e a irli ft to 
t ~iea ter ar:··1y . !? or plannin~J purposes, h owevor, Lt ir 
!-·.ov0i lent cu~':'a ci ty L:; a.n a~_;suri r ti on r)uSt:!d on 
coorclina tion u i t h ••• Air Force' p lanners. This assrn.:ec1 

ca '.°)aci ty S f2 l c1 0~ (:\::-:cc:cr:is t '.·H~ rc -:..1u ir ertr.~:it for :"."1oveuent 
o= p riority cargo. If t~1e re is an exc ess, plan:ic~rs 

shoul ::l use it for non- p ro9 r a:7:rted priority 
~-qove r;ie!1ts ••• Th0rofore, p lans s houl ~l not p rovL:! e for 
ro"Jtine ::1ovc~ u1ents jyr a ir of ot:-1r! r t h an ~) riori t y 
car~Jo."(29) 

)\irlift presently plays a si9 nif icant role in priority 

:-:1ove:m.~nt of b ulk and non-outsize cargo id t h in the t heate r 

usin9 t h e C-130. T'.1e C-X is des i crnerJ to fill t he voi d 

intratheater airlift of outsize car·JO. '!? resur.ta b l y , 

intratheater airlift for outsize cargo will also be lifted on 

the p riority basis used for non-outsize cargo. (?riority 

car~fo usually ref(?rs to i t ef:'ls critical to the continuc~d 
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c~ff •:)ctiv0nc:~ss of · o p o rtltions.)co11bl1.t 

SUC ' i l as a tan\: 

p riority outsize ccirq o. rr:1E. :~~ ajor end itcr:1 P!ay be shippt:c to 

• . ' • • . ( ~t 1_1e requostin·J unit s su l;port1n0 service and supply urn t s,:'( '3 

Co ( D3) ) or d irectly to t hE-: unit. ( 31) The p ro:-:Lii ty to tlie 

r~en c~rally, t he ·:.!o liv e r y ~::i oi:'lt 1.S no clos~r t. :o.n th2 Di vi s ion 

12 . ~! to 20 1::·:1 fro:~1 t !1c: r ~: n .'.(33) 

Corps tr -:rns ;_)ort.::ltion assets l."lrc rc ·:-1uirec1 to r"'ove 3 

t.:in l -~ fror-1 t~1c ~orp s rc~u.r f on-ra r d to t:1e Jivision . ~~~1t~se 

i:t SSC? ts n ,'1y :1ave to ! . ove a tun l-~ fro:-.: ~ ivision rear for ward 

to 1-.r~1 ·2re it is to be issued to the rcceiving unit. ( 34 ) 

~ · .''.K~n reconsti tut in. ·~; a unit, t h e Arny p la,;is to use a 

syste~r. called \!ec:l:;>on Systor:1 ~cplacecent Op(:~rutions ('. ;S~0). ( 35) 

1?eplacing a tanJ.( using .:s20 is a co:-.iplicatec.1 p rocess E!at 

incr c~ ascs in cor:p lc::-d ty as t }1e nui:1ber of r e9lace r:-!ent tanl·:s 

incroases. Transportt1 tion to the f i9htin~_r unit is a 

si;rnifica~t lin itation sine~: trans portation to t he ·~ivisior. 

n~ar is pri:-~arily Jepcnc1~nt on 1H~uvy equipr:lGnt tra nsporters 

( HF.T) over distances t 11at !i1ay exc0ed 100 ~G·1. ( 3G) ~ 7a iting tfr1e 

clue to non-availability of lh1i ted IlET' s 3. dded to t~1e tii:1e to 
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transport Ly surf~c~ increasingly delays providing needed 

t:tn~~s to t :w sup~1ly co i~i )<.tny, 1 i~ 1 ic: 1 in turn issues t 1tc tanJ..: to 

shorten thr~ trc:msport til.le :)ut t:1c dc~lays incurrQc; ·...t.:ti tin~J for 

r~:-:T' s. I 
, f') 

t:i.l~ 11SA/:::.s.\, actions ;:mst he tc1:·:0:1 to ciet the tan>: to a 

.,,.,.. .... :'I · 1~- ran·io.a.. '"' 0 " )llt i'r+-o "r 0 =-- r,-r For c ..... ­t':-1r 11 '"':::. J-ttL .ll:. u ; " - .. ,L,\ 1..- tJ._ t · .;.._ _, '" "'1 .. \.J i !J::t '­

C011CH tion at tht:! DISCO~ : ur~til all of tLe ~;II (;Jc:tsic 
i s s u <? i tt.~ , ·1 s : r a .:! i o s , insta 11Cl t i or~ :-::its , ;=: t 'c • ) a n-J 
other i ten s re'ittisi tion~.J in;livid ually arR 
reccivc~d ••• ~es1)onsi})ili ty for crewi-n;J, ar1i~q, and 
fUQli:n 9 . t1:e tan.1-~ rests prir.:arily witi.1 t110 tanJ: 
~a ttalion •. 

':'he ability of the battalion to .accm:·;plis11 ti1~se 

tasl(S -::10:)ends on t~1C~ ~neny situation .:mc1 t:v~ 

availability of the tan1-:, crew, a! ·irmnition, and 
::-ilel. " ( 37) 

'T'h~ point 11ere is t}1at actions are !1PC0SSary to get 
( ' 

t~1e tun\: r<?ac1y to fight. If the C-X were to deliver the tank, 

ci t:1er (1irectly f rori t~·w cmms or shut.tle it from a CORPS 

:IDn/FOD, t~ese same actions ~ould be necessary: Today, a 

plethora of restrictions apply to airlift of weapon syste~s 

including quantity of fuel allmrecl in t!H? vel:icles and 

transportation of anr:luni ti on ~Ti th or without a wea:.)o!1. The 
I 

weapon system r.iay not be transportable with perip11eral vehicle 

equipment ( EII) such as antennas and r·1achine quns installed 

due to their size or position on the host vehicle. ':'hcse 

I 
I factors may preclude delivery of a tanJ-::: in a "ready for 
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cor1~) CJt" stutus and thcr~fore ir..cur pre9aration delC1ys. 

r~r;:.r~t 0 r. 
1 
, t:lis c::a:···1:)l P i..1sc:.:-1 a L ::::.1 : as the :·:1.:.-:ijor f=.?1 :1 it c~r1 , an 

in0 Ef ic i c?nt use for t ~1 f'.) r:-:-:·:; :1ou 0vGr, the sa! :(e )rob lo r·:s 'i.- .iOllld 

0.Xist for ot:1e r outsi~e carcro such as tl· H~ Infantry F i ·~Ji:tiw; 

~/ehicle an~1 ot!1Qr !11ore efficient loac: s. 

f . Su::1 :-1ary 

~oth ~ir Force and Army doctrine are adaptable to the 
( • 

C-Z nis!:.>ion; !·1m-;ever, t'he : :~ ~ri ts of usin·J the C- ~ ~ are 

situation ~:epE'nC:.ent. ?or t ~ 1e .:\ir Force, use of t he C-~< ~·r ill 

jucl ·;JrH~nt in c~: .:posing t :1e c-:~ to t~1e f on;<:lrd are 3 t; .. rea t. for 

t he .\ rr.1y, :':ove:::c:1t priority ·:k.?!) f:mc1s on criticulity of n(~ed j~y 

':'he najor i n pact on t:1e C-~\: resulti!1~J" fro~~~ t'1e .~1.irLar.d 

;""'.zittle conce ~)t lies in t::1~ types, sizes, and wei Jl1ts of 

equipr.ient t~e C-J-: will be tasi~ecl to airlift. .;n ..:\. ir ?orce 

study titled " ;1.irlift of ~\n:ty General ?urpose ?orce s", (Saber 

Size-.r~rr'1y) .:1etc~rr.ii!1ec.1 t ~ 1e inpact of t~1t: ';'1-.r ;-:y' s n o .-·1ernization 

progra r~1 on th0 capability of the liir force to air lift typical 

~~~rmy uni ts. ( 38) rr:1e study was part of an effort to de.-1onstrate 

tht"? need for :r.od~rnization of our airlift. Th0 study 

illustrated t:1at "our airlift is becor.:ing incrcz.isin·]ly 

incapable of rapidly noving the conbat forces of t".·1c ,·\rmy. " ( 39) 

The study cmr.parc:d U1e \·reights of 1978 ~\n:.y forces to 

the ueights projected for 198G forces. For ex~u:lple, a 



:r oc:F:i:-1L~ed c1 ivision 1.vouLi ·~; row in \I0 i g'.1 t fror~ 5 1, 1G7 s::ort 

lJ r r ccn t • ~~. c:~u t l ona 11y , t h i s s 2 :-.1e :H vi~~ ion ' s out- s i ;: r 

cqu i ~X: : Pnt would incrr~ ;}SC by r1ore t han G3 percent. ( 111) T_1 is 

s tuJy effectively illustrates t~c t~sk t~c C-X will fa ce a long 

1.·i th t~ 1e C-5 once ~\irLand nc:i t tlc is f i e l dc:c1 . 
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Operational ~ffcctiveness 


I ~1avc ck~scri}.)cd the con0estion unJ so:::e of thG 


artilh~ry or nthc~r 

f.ror1 in~1ivi~1uall~{ dGploycJ surface to air n issiles (S;\::•s) 

t:1rou~(1 anti-2.ircru:t artillt:!ry C\_\7\) to s r·1all ;:ir ~·~s. -:rounc! 

to increus1~ as you near t :10 battle and uoulc1 li; .~ely 1~; 0 ~ :,ost 

intense ut the n:n.:\. TTse of intra theater airlift close~ to the 

11uttle areu has been shm:n as c!octrinally supportet!)le U~) to 

and incltdin·1 the J.:J~\. Therefore, it is rE=?t!listic to c'leduc~· 

the C-": in an intrathl~ater role rFtY have to :aco t~1e threat 

conserruer.ces in this nrca of the battlefield. 

?art 3: Vulnerability/Survivability 

In order to assess C-~·: vulnerability, the t>.rcat as it 

specifically affects tactical airlift in the vicinity of t~1e 
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."" ttri tion of the? et_irlift flt°'.?et ar..d thi-~ loss of airlift 

capab;ility rr:sult fror:~ t21e vuln0rability anc1 survivability 
.· 

chl:lracteristics of th~ airlift fleQt. As i)rc;viously stated, 

the n.s. can l':\J-:nect U~) to a onP-t!1ir -:-'i dttrition of its 

a i r 1 i ft f 10c~ t in t' 1~ f i rs t 1nn Ju.y s o f a w~ r • ( l ) 7~1 i s i s ~ 

t :1e T\Tt) air forces ca.:i achi0vc e::f('Ctivc 2..ir superiority in 

.. 
resorccs furth0r c1 ~ 11ra(°l0!S t '!.-!C lir:·: i tc.J uirlift ca;Jacili ty 

llVuilablc. .:7\r1.-litionc:tlly, use of t~-18 C-~ : in its intrathi:-~ater 

role re~oves it fron its strateg ic rol~. A loss du0 to 

L1cr0ase·J 0xposuro to threat forces :nuy per::1anently ro.novc the 

c-:: fron the st.ra-te9ic arena, furt:1er de;rradinq our 1Ldtec1 

strategic airlift capaoility. (3) 

Vulncrahility J\sscssnent 

- r 

4JCS ~ub 1 defines vulnerability as: 

"The characferistics of a syster.1 which causes it 
to suffer a definite degradation (incapa~ility to 
perfor~ the designated 1:·dssion) as a ri?.sult of having 
been subjected to a certain level of effects in an 
unnatural (man-made) hostil~ environnent."(4) 

C-X vulnP-rabili ty is best assesst:?c1 by the threat 

forces the aircraft will be exposed to when flying in the 



GXpocted ;:urop0M~ ~nvironment. ':'lH?! t ~reu t is ca tec,rorizoJ into 

vertically. 'lhcl '.1orizontal pl~nc encm~'.passes t}K~ dist;)l1C0. 

whct11er surface weapons or aircraft. TlH~ vertical plane~ 

r~ncor;1passes , the alti tlde abov8 ground level the C-X could ~)e 

of t h e r.-1 7 ~-rill b e ;ldc1 resscd in t:1 t:-:: li:l t c:r '.3urviva3; i li ty 

include the air:lrop, ti'.1 :-:coff I lcJnding- ct:ld L:\P .!:S :?h:tses of 

tactical airlift o~)erutions. J\.11 of t~ 1esc t"'hases l')lucc an 

aircraft in a hicr:11y vulncr<.tblc state. 

~uring airdrop operations, the ~elivcring aircraft 

i1ust slou doun in thr? vicinity of the drop zone at a low 

alti tu::1c to allow saf0 and rP.liaLlc~ delivery of '•'"ha tever is 

heing dropped. Airspeed and altitude li~itations are i~posed 

hy paratrooper safety, parachute capabilities and cargo 

extraction or delivery tcclmiques. ~irdrop is routin8ly 

accor.1plishcc1 wlt11 airspeeds ran')in'J frou approxinately 110 

Jcnots to l 30 ;~nots. ( 5 )" Using 120 1<nots as an e xar'lple, 

<lircraft perforr1ing airdrop would take thirty seconds to fly 

one nautical nile. If the run-in to the DZ is considPred, the 

typical airdrop aircraft nust be at this slowed do1;n speed at 

16 
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l8ast two riles 	prior tb the D~ and will hol1 t11i~ speed over 

nirspocc~ i;; not instantanr~ous ari::l adds to this t:?x~-:iosPd 

c~istance f lmm. If th0 accel~~rntion clistance is lL.li tcd to 

( , 	 less' rthan one :-?dle, the total: exposurG clistar.ce could )°)1~ ClS 

l~ttlG ~s five miles.~~) ~t 120 knots, an · aitcraft 

i)crforninq air ·dr.np :HctY, therefor<:?, l)f:\ (?.~·:pose.::1 for up to 2. 5 

.. :.>;:~rson1v?l air~~rop for cnnhc:,t is currently l:"P.strictt:?c'l 

cr:ln 00 	ns lmr c:ts 500 fe'2t abov~ the ; ·round for CT:; · anJ 1100 

~ • ·1· • ·less t~1an 500 ·feet ~mulc1 still place an aircrc.ft si 1;fnifica~1tly 

'l:.. , above tree· level \{hi le disregzirding drop safety. · This l:eignt 

. r above trc~~ - level u~ds to the exposur~ .of the c~. r.o ;,)pi1~9 aircraft 

, .:. . r to ~rround .wenpon syster.1s r ancl other low :t iyin~J aircrC:tft such as 

helicor>ters. • ,>. j 

During landing, airlift aircraft · are in a hi0hly 

r 	 .a. i ·.vulnerabl:e flight reqine. · J:xposu,rcr is a furfc'tion of aircraft 

maneuvering.. Even· using high rate xlrl.ves and clh1i_)S ex:)oses 

the aircraft frir significant' pe~iods o~ tin~ at low altitudes. 

Al though the aircraft's forwarctl .spaed. .usi.n'J -higl·i descent rates 

may 1·)e as ~ligh as ~ 120 l·:nots its for't·1ard travel rate over the 

\. - ground may· not be more than. half or 60 Jm.bts • . - Using 

c_1., · r1aneuvering a·nd high rate Clescents in visual approach 

1-.. ' .&- · \ : conditions, ·tl1e" aircraf·t may be e>~posecl at; altituc!es less t11an 
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3nnn ft for ·'1 tine Jri~atGr than one n ir:uti:? at clistancf:s up to 

visibility l f~ss than 1snn ft and 3 fl1il0.s, r~spcctivt.~ly (8)) 

the lunding <lircraft nay be exposed for di st~?'lCE~s up to thr0c 

:11iles at airsp~eds runging front 100 1-:nots to 210 ~G1ots. Using ~ 

180 ;,:nots approach speed up to a one nile point and 120 J~nots 

::ll ti tu· :1i~S f ror·i 300 0 ft c~own to ~1rourl'.1 l e vel. ( 9 ) 

'1""71 •:. •. TT .&.. • 1 l ' . ..., "r/•·". p ·~ ..... _c :J 1.1c. 1•• n ... 1 c i. . t. ...J , , .J.rL. ll:V<.:.r1n~.J sper.=6. is 

r0ac:1ec1 , an aircraft ta ~ :ing off is usuully at a. consta:it rate 

of clirab at a stable altitu~e. The g round distance covereJ, 

evc~n if tig1.1tly spira.ling over the ta: .~2off airfield , 1·:ill huvc 

a radius of approxb:ately one ~die and t h e aircraft 1~ay be 

C~)osed ~or periods of at least one minute and ~ay easily 

Pxceecl this. 

LAPCS is a combination of landing, airdrop ancl 

:., .. tr..1~eof f. Typically this r-:--1ancuver requires the aircraft to 

a!_)proach the airfiel~l in a stabilized mt:mner, deploying a 

- drogue chute approxir1a tcly 3 mil.es f ro!·1 t:!1e extraction zone 

(':~) at an· altitude of appro:d1~ately 150 ft with an airspeed 

of 130 knots. On the last portion of th~ fi!1al approac}1 to 

the J:Z, the extraction chutes are deployed. ':':·1e goal is to 

. arrive bver the =z at 5-10 ft lrl1eel heig~t at an airspeed of 

130 knots. Once the extraction is conplete, the aircraft's 
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( ' 

pc~rfornance (distanccJtim in ~J/cli:' 1b r cJ. tr:::, etc.) approxh:1a tos 

chec1:lists to r)r:; rforr1. Tot;:il c:·:rosure ~till he frnn-: ·] round 

level to iono ft u.t airspQods =lvera~rin~.r 130 !·:nots for a period 

of ti:-'1c a;.:·proxh-:ately tim mi~utcs lo!1q. i\ccor:.Jing to one 

recent study, L"\PE~ p rovides t:1c ~Jt:st c:1ance of success for 

~)y t11(.' _\ssistant Division Cor:.nan~J er of t nL~ 1.st C<:!valry 

tc.ctic of c~ ~oic0 for t ht: .\r·1y. 

11 l. d1-: live r y to t:10 e.~ ivision r c ur 2.llo;-.~s ':''.lo 

:Ji visior_/ ··) ri i:-1aci 1:: trains to ~ · 1ovc s ul:' ~)lL~s . 


2. lJ rovL'!t:~s n o i) i le :-)'.""~ ' s fer r:iane~iver J rounc:t 

co1 r1na!1c~ P. rs • 


3. proclw:les concentrated sur-•i?lY targc·ts of a f i xe1-=1 

4 . ~:· :rovi:--l es increased f lP.:--:ilJili ty (nor~ LAPJ.S) if 
•.-:irP.ctly de?li vGred to DS~\." ( 1n) 

rr11ese 911ascs of tactical airlift o perations are 

inLt:n~n tly v1.llnerable. !f t:1c: o~X: arc recruirod to'ra tions be 

conc'.uctc:~d in for--:iard areas t'.10 vulr.Prabili ty increase s 

accordingly. ( 10) "\s tactical airlift opr~r.:ttions a p}_..J roac:·1 t1~e 

clGfensc puc~:a ·JC is 11aJe up of anti-aircraft artillery (.::.. _~.)... ) 

a~1c1 surfac(~-to-~ir r:-:issiles ( SA: n. lTnli~~e pr(~vious \tars •..·.ri t}1 

solL1 front lines, future co~1flicts will li':ely havP :1ighly 

irregular front lines. ~ :e li~c~ly \-:ill not have t:1 r~ relative 

ch:!9ree of sccuri ty for forward area airf ielc1s ...~e have1 

1!} 



. . - . . . .
air l 1ncs OJ: co:-w ;w11ca t ion. wi 11 1ncr i;:_~ asQ. 

Current Soviet air d efens~ coverase :or ~~tori z~d 

ri .fle ancl tan}: divisions is ·provid r~d by orq unic air .Jt•fens (~ 

rifle and~ tc:u1k rAc;inients uithi!1 each c1ivisiron a'lso have~ 

- ··· ' . ct 1 . ·· r:l. , ' , ,. · •,,....., .r:t (l~)c.. ~ ~a1.:1 .., O\; .;. 1 i.1J a_.l.1.cr~.1... • _, 7!1.i s co:1Lin;;:1 t ion o: or·:;t!nic 

'. I 

for thE' S!\-9 f:lnd up to 13, 000 ft for t:-1e S !\-G. ( 1 G) ?;1P 
I..... 

~ ....... 
: -.. .;. . lefft~ctivP- anti-aircraft range for the :-= Su-23-4 is 3 (17) I 

' _, i 

}~n, and the s:..-G- a range of 30 k!'.1. ( 11) Guidan~c for tl1e S .:\~· !' s 

ur0 ei thcr infrar~d (I~) !1orning or visually d irecb?.:J. (1 CJ) 

~igure 7 dr~9hically depicts the horizontal and vertical 
. f . 

coverage of Sovi~t Division-level A.:\A and s.:\·.r' s. ( 20) Exposure 
) : 

to this air de~ensc envir~n~ent renders any aircraft flying in 

the area highly vulnerable to beinc shot do\m. Althoug!1 their 
r. • . - · 1 5' 

air defense is organized to protect Soviet forces fror1 attack, 

given the opportunity, these weapons have t11e ,capability to1 r • 

fire on any ai_rcraf_t within their ran·;Je. Airlift aircr~ft ~ay 

be considered highly lucrative targets when they are 



zsu 23-4 AAA 32 Btr,c·s 128 

\, 
S-60 AAA 23 Btrws 138 

SA-6 SAM 5 Btrys 15 
i­

SA-4 SAM 9 Btrys 27 

SA-2 SAM 3 Btrys 18 

LEGEND

0 SA-2 
3 Batteries 

0 SA-6 

5 Batteries 

OSA­4 
9 Batteries 

0 s 60 

23 Batteries 

• {zsu 23-4 - 32 Batte,ies 
ZSU 23-2 - 19 Batteries 
ZSU 57-2 - 6 Batteries 

Fig . 7 Soviet Air Defense in Vicinity of FEDA (25) 
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'cat)ab·i li tios tactics. cun eneI'1Y IS 

...... ~· 

sL1cl1 as t r~e l· lin/~1, ·tc; ~)J-~ ~1 l~ otc:-:11ti :J.l 

It • t • ' , ~f ' 

':':1~ 'prevlously 1:ICmtioi1ec1 lric~guia ·r '.f rr:)nt lirn!s not 

only increase the fike,lihooc~ ~'":f ,;,. ~~-:posl.1re to air d(-> f ense 

~•.reapons, but
1 

render' airfiel ~ls . in:. fhe~ f6~\·i~~(/ are~ less secure 

~ ~· •"' _ ~ "'· ,-, ,,. V, · · ~' ·~ • :!, ,,,_,' , ~ ~J ~- ,I • .:• .. .J ''l ~.t r~ j -= l l ~ j ,., t _ • >< 
1 

to penetratin9 cnony 
c 

0round forces. .\ny tacticz:.l airlift 
r ~ 
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suc'.1 as s:ys ter-!. recl unclancy, s ~ iiel d irLJ, fail-operative syste :"t 

flying large aircrQft 

sonoti r::c:s lwr:berin~ - f:-1~"31: ion - to accor:-tplisi1 t<:Jctical airlift 
' 

f] 'to nini:-:'. ize r.-; -~ vulncrabili ty to t~1e - thrc=i.t, t :1c: 

aircraft cturing tactica l operations. 

air~ro~ ~ airland, or extraction, t he . hircraft can be flo~1 at 

lou altitudes at ~1i ~1h spt-:ed , ·Hn knots. (30) 

con bined -i:-ri th t;1e cor:1rJaratively lm·: aural signature ( 31) of 

it s '~~n9 ines reduc 2s th<~ ener'1y ' s d etection ca) abili ty 

'approac~ing the DZ/LS/=::~=. Once - nea-r ~ any of the zones, ti1e 

t, 
~ircraft has be0n designed to rapidly aecelerate using 

inf liJht t".1rust reversers ! Once the tactical operation is 

ratio allowin:-=.r fact accel~ration for escapin':J the n:::-:/::-=z. T: 1e 

e;cnosure ti ~:12 for stal>ilizec1 flight over t11e DZ/E-~ cannot })(~ 

s iqnif icantly alten~ :.--1 by the aircraft's f lyi::-ig capa})il ties. 

~lulnerabili ty rec1 uction for t}1ese flight reg i ne s nus t rely 
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either on tactics, counter ncasurea or passive design features. 

e ~ ·=tr<.lction can be k ey to incn:·~asinJ surviva bility. ?ropc.:.:r use 

of tactics cu.n increas(~ Stlr!_)rise u.nd red uce e.?:pos.ure throu·:;(h 

rando~ selection of routes and run-in heaJing s to D~'s/ =z•s. 

Rt:mdom use of DZ's/ 2Z's decreases the predictability of the 
~. 

tactical operation and take s a dvantage of the eno~y's unlikely 

capu.bility to cover all routes, run-ins, and zones with e nough 

:-ii .

c~10ice f or t he ..; r ny ( 32) in a t l1 n::2t c~nv ircm• ·· ~en. t. ;_ j l(:.' 

. ,
to t hr? airlift f l ec t a r e n a in t?,..,; by t 11e a h ility to 

. var~:{ t }u~ d ire ction o f the a~Jproach, to f ly 

... \.. c::r·c>n:i J.- · ,-=>- - ~t <ooc-1 1rP - =cxtrc0ely low altitudes, ca ncl _ t') - ..- l-' _.,. ·- r --·l 1'r,1' 1, ·1. .. 11r.... :' , l '----· ...;; •- ) ... - ti' r-~ 1~ ~- ;:i_.t 

t he I::'.7, . (33) These three factors if ap p lied to any t2ctical 

airlift operation vill rec~uce e::.::posurE~ and tl1t~rE~by increase 

survivability of t:.1e tactical airlift aircraft. ( 34 ) 

Although LAPES combines these three factors 

effecti;vely, there are tines t itat airlanJ will !lave to be us0cl 

due to the perishability or value of the cargo beinsr 

.deliverect. The route to the LZ nay either be flown at h igh 

speed ar!d lnw altitude, much li }~e L1\?ES, Hit:-1 rapid 

deceleration for landing or at high altitude with a 11i gh speed 

spiral over the airfield and rapid deceleration for landi11g. 

The C-17 is designed to rapidly decelerate from 350 1n1ots 

(cruise) to 113 i-mots (approach) in 55 seconds. (35) This is 

accomplished with the combination of high flap limit speeds 
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and the use of inflight thrust reversers. (36) Additionally, 

the aircraft's automatic flight control system (AFCS) is 

designed for low altitude, high speed deceleration and 

acceleraion. (37) 

For rapid descents to the LZ from cruise altitude, the 

t, 	 C-17 can maneuver in a tight spiral or at descent rates of 

15,000 feet per minute. (38) The ability for tight spirai is 

due to the combination of inflight thrust reverses and 

externally blmm flaps. Figure 8 shows the descent capability 

claimed by the designer.(39) Note the time for descent from 

10,000 feet to landing is 120 seconds and can be accomplished 

within a maneuver radius of 1500 feet from the landing point. 

Figure 8 also depicts the takeoff/climb out 

capabilities of 	the C-17. The time to climb to ·10,000 feet in 

a spiral is 160 	seconds. Note the initial takeoff leg 

requires the aircraft to fly one-half mile from the field 

prior to its first turn. This is required for acceleraion and 

clean up. The spiral maneuver radius increases to 

approximately 2,000 feet for the climb. These comparatively 

tight maneuvers 	and short descent/climb times reduce the C-17's 

I. 	
exposure and therefore increase survivability due to avoidance 

of threats. 

In addition to the use of tactics and aircraft 

capabilities to avoid threats, other active measures have been 

used to protect airlift aircraft against heat seeking SAM's, 

although their effectiveness have not been sutstantiated. 

During the Southeast Asian conflict, C-130's routinely 

B7 



stationed crew members in the troop doors with flare pistols. 

The intent was to protect the aircraft against infra-red (IR) 

Sk'1' s by firing a flare to cause the SA~-1 to home on to the 

flare instead of the aircraft's engine exhausts. (41) 

t 

Protection against heat-seeking SAM's using flares is an 

example of a defensive counter measure to increase 

survivability. 
~) . 

0 
0 
0 

10 
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Fig. 8 C~l7 Descent/Climbout Capability (40} 

Electronic counter measures (ECM) such as jamming a 

SAM's radar acquisition and guidance could be adapted to 

airlift aircraft, although no current airlifters are so 
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I . 

equipped. The C-17 has a designed in capability to carry ECM 

pods, including hard points on its wings, electronic wire 

routing provisions in its wings and control panel space in its 

cockpit. (42) Other systems, such as defensive guns, are not 

likely candidates for increaseing U.S. or NATO airlift 

survivability; however, the Soviets have set the precedent in 

this area by equipping cargo aircraft with tail guns. (43) 

Airlift relies heavily on passive design features to 

increase survivability of aircraft. This approach 

acknowledges the risk entailed in operating airlift aircraft 

in a threat environment. Various design approaches are used 

to increase survivability but they can generally be divided 

into two areas: first, reduction of the likelihood a 

safety-of-flight system will be hit by the threat, and second, 

if hit, the system is either backed up by a redundant system, 

fails-safe to a manual system or isolates any effects to the 

location of the hit (suppression). 

Reduction of the likelihood of a critical system being 

hit is accomplished by widely separating these systems. For 

example, the C-17's wide body allows wide spacing of flight 

control power systems, hydraulics, electrical systems, and 

avionics. (44) The electrical/avionics systems combine all of 

the design features to increase survivability as follows: (45) 

Redundancy: Four generators with redundants 
avionics for mission critical systems. 

Separation: Power centers and wiring separated to 
opposite sides of fuselage. 

Isolation: Pairs of generators isolated from each 
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other. Redundant avionics electrically isolated. 

Shielding: Avionics racks and power centers 
located for maximum structural seidling. 

Fail-safe: Mission completion with only one 
generator. 

Fire/Explosion Suppression: Wiring separated from 
hydraulic and fuel lines. 

Other features of the C-17 that have been designed to 

increase survivability are:(46) 

Engines: The four engines are widely separated 
with fuselage shielding, and mounted well forward 
of the fuel tanks. 

Flight Controls: The fly-by-wire flight controls 
have a redundant, mechanical flight control 
system. Safe flight possible with three of four 
elevators disabled. 

Hydraulics: The aircraft has four independent, 
widely spaced hydraulic systems. 

Bleed Air: On discharge from the pylon, the 
bleed air is below the auto-ignition temperature 
of fuel or hydraulic oil. 

Oxygen: System lines, bottles and converters are 
routed and located so that a ruptured system will 
not feed a fire in the vicinity of safety of flight 
components or combust flammable fluids. 
Additionally, a single hit cannot destroy both 
converters and an interconnect permits crossflow 
if one system is lost. 

Flight Control Surfaces: All primary flight 
surfaces are redundant with two power systems to 
each. Surfaces can lose one hinge and still 
function. 

Fuel system: Tanks have inerting or explosion 
suppression systems. Some fuel lines are 
self-sealing. 

Landing Gear: Multiple gear have dual brake and 
steering systems with free fall emergency 
extension capability. 
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Summary - Vulnerability/survivability 

Although the C-17 is designed to optimize 

survivability in a threat environment, the size of the threat 

and its reach from the vicinity of the FEBA pose significant 

hazards to any airlift aircraft operating in forward areas 

close to the FEBA. On those occasions when it is necessary to 

operate an airlift aircraft close to the FEBA, security 
( ' 

measures such as combat air partrol (CAP) by fighter aircraft 

or suppression of enemy air defense (SEAD) will be required to 

insure the airlifter's survivability. The airlift aircraft 

with only passive defenses and design features remains 

vulnerable to enemy threat weapons close to the FEBA. 

Given the high probability of exposure to the threat 

close to the FEBA and the decreasing intensity of the threat 

as you fly away from the FEBA combined with passive 

vulnerability reduction measures, the C-X should not conduct 

sustained operations in the forward area. Sustained 

operations should be restricted to no further forward t~ 
airfields supporting the DSA in the division rear area. ~ 

(·. 

(' 
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Chapter VI 

Conclusions/Recommendations 

The preceding analysis of C-X capabilities , mission 

expectations, and vulnerabilities defines problems peculiar to 

r 	 use of the C-X in a European intratheater environment. Other 

problems are induced by the C-X operational concept that are 

not directly attributable to the C-X's intratheater role, but 

result from the integration of the intertheater and 

intratherater roles. These include command and control 

planning and comparative effectiveness of using the C-X solely 

in an intertheater role. 

Prior to discussion of these problems, a recognition 

of other problem areas not within the context of this study is 

necessary. The following problem areas, although important to 

~otal analysis of the C-X acquisition, are not within the 

context of analyzing the operational effectiveness of the C-X 

in the European environment and have therefore not been 

assessed but are left for other study: 
\. 

Cost 

The addition of a tactical employment capability . to 

the C-X not only impacts its overall operational effectiveness 

but increases the cost of the aircraft. Some of these costs 

are obvious in terms of the hardware that must be added to the 

aircraft to allow it to conduct a particular tactical 

operation such as SKE for formation airdrop or all the 



mechanical devices necessary to perform the airdrop itself. 

Not so obvious are the costs in terms of penalties paid to 

allow a tactical capability. Typically these penalties are a 

result of weight added to the aircraft by the addition of the 

hardware needed for tactical operations. Every pound of added 

weight reduces the cargo carrying capability and decreases the 

fuel efficiency of the aircraft. Other penalties may result 

from design requirements. For example, insuring airdrop 

safety may alter the design of aircraft doors. The design 

differences usually increase weight and may affect the 

aircraft's aerodynamic efficiency. 

Other areas for cost analysis include, but are not 

limited to, cost/benefits analysis of b~ying various mixes of 

airlift aircraft such as a combined buy of C-5A's, KC-lO's, 

B-747's, C-14l's and C-130's in addition to the C-X. 

Determining the optimum number of C-X's given existing airlift 

assets is also a cost factor. Additionally, the type and 

duration of the acquisition program impact the cost of the 

aircraft. Each of these is worthy of separate research. 

Operational Suitability 

Operational suitability was previously defined as a 

combination of the 11 -ilities" required to keep an aircraft in 

a satisfactory state of use in its operational environment. 

Typically, these are the maintenance requirements that 

determine the availability of a given aircraft to perform a 

given flight sortie. These maintenance requirements may 

adversely impact the operational effectiveness of the 

intratheater airlift system if the maintenance must be 



performed away from airfields where complete maintenance is 

usually available, such as ~DB's. The impact is intensified 

if an aircraft needs maintenance at an austere airfield where 

even the most simple maintenance activity may be hampered by 

lacl< of commonly available maintenance stands or servicing 

equipment. Transport of such equipment to the austere 

airfield may require use of airlift, therefore, further 

detracting from the intratherater airlift system's cargo 

transport productivity. 

Aircraft design can reduce the problems associated 

with maintenance in an austere environment by increasing the 

reliability of on-board systems, providing redundant systems 

that allow continued operations in less than a full-up mode, 

or making the systems accessible and serviceable without having 

to rely on equipment not integral to the aircraft. 

Utility Tradeoff 

When compared to other transportation modes, airlift's 

utility is far superior for the first days of a conflict due 

to its capability to rapidly respond. The C-X's direct 

deliver mode adds flexibility to early deployment scenarios 

especially to areas not served by large well-established 

airfields. The capability to lift outsize cargo increases this 

flexibility when responding to a need for a total force 

package. The C-X's tactical employment capability further 

increases flexibility where no airfields are available and 

troops, equipment and supplies can only be inserted by aerial 

delivery. 

If certain restrictions are applied to the operation 
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of the C-X, such as restricting it to a benign or low threat 

environDent, what if any incremental gain is there over any 

other wide-body cargo aircraft? The main advantage the C-X 

will have is its ability to operate into and out of much 

smaller airfields than our current jumbo cargo carriers such 

as the C-SA, B-747, or DC-10. The C-X has been shown to be 

able to use not only shorter runways but smaller ramps for 

maneuvering and cargo operations while parked. (1) Even if 

restricted to t h e theater's rear area due to threat, the C-X 

should be able to take advantage of airfields that may remain 

after the theater . MOB's have been interdicted. Additionally, 

the C-X may be able to continue use of interd icted MOB's after 

other widebody cargo carriers find them unusable. These types 

of tradeoffs under varying conditions must be thoroughly 

examined to determine the force mix for airlift. 

Other tradeoff s have been adopted and continue to be 

examined. They include such plans as Prepositioned Overseas 

Material Configu~ed in Unit Sets (POMCUS) and various 

alternatives for positioning of troops either close to or in 

prospective theaters. Once the rapid response requirement is 

satisfied, are there alternative modes of transportation that 

have more utility? Use of high speed surface transportation 

may be as beneficial. Use of lighter than air craft or 

surface effect vehicles may provide high tonnage input to the 

same areas where there are airfields accessible only to the 

C-X and smaller aircraft. These areas demand further study 

and may impact the C-X acquisition. aircraft. These areas 

demand further study and may impact the C-X acquisition. 
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Induced Problems 

r ' 

Command and Control(2) 

This problem has been previously alluded to in the 

assessment of doctrinal supportability of the C-X in an 

intratheater role. ~n1en the C-X supports the theater 

commander, command and control relationships can ta}ce various 

forms. First_ of all, this control could be retained by the 

supporting command - ~ ~C; second, control could be chopped to 

the supported command - the theater command; or third, some 

combination of these control frameworks might prove useful. 

The command and control issue comes under increased scrutiny 

when the C-X performs the shuttle role in the combat 

theater.(3) 

Retention of control by }ffiC would keep airlift outside 

of the theater command and control structure; but would 

necessarily be responsive to theater tasking. This approach 

would allow MAC to remain responsive to crises worldwide. 

Additionally, MAC would retain the ability to reassign airlift 

resources without being constrained by theater boundaries.(4) 

Today, the W\C airlift force supports worldwide airlift 

requirements by conforming to the movement priority system 

approved by the JCS, thus providing a uniform method for 

controlling limited airlift capability. MAC manages the 

available airlift to fill the requirements using the most 

effective and efficient mix of assets. (5) JCS has the final 

responsibility to set priorities and allocate resources if the 

requirements exceed the capability. Although providing optimum 

flexibility to NAC, the theater commander will argue that this 
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approach considerably impacts his flexibility in his theater. 

Logically, the theater commander could exercise 

operational command ( 6 ) of the C-X while it performs its 

intratheater shuttle mission. Today, theater-assigned airlift 

forces are managed with traditional command relationships in 

which the theater commander exercises operational command of 

theater-assigned forces. The theater commander benefits in 

J<:nowing he owns and controls his own airlift which is 

immediately responsive to his requirements. (7) If the theater 

requirements exceed the theater-assigned airlift capability, 

the theater commander turns to ~ffiC for support in terms of 

supplemental airlift. If this still does not satisfy the 

theater requirement, the theater commander may request 

additional airlift by augmentation through JCS. · 

The C-X will have the capability to deliver directly 

to the theater forward areas and than revert to a shuttle 

node. Current command relationships allow the C-X aircraft to 

be ~·-fAC-assigned · ~or the intertheater mission and if directed 

by JCS or tasked by appropriate plans, selected aircraft, 

crews and support could be placed under the operational 

control of the theater comrnander(8); however, the flexibility 

costs to airlift management as a whole must be addressed. 

Planning 

Direct delivery to forward areas induces planning 

problems that have not been previously felt at the tactical 

unit level. Under existing deployment, individuals, 

equipment, and units all arrive in the theater to be allocated 

by the Theater Army to their receiving tactical units. With 
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the advent of direct delivery, the Theater Army will have an 

additional requirement to coordinate through the Department of 

the Army (DA) more specifically where and when delivery must 

be accomplished. If units do not move with their equipment, 

linkup with their equipment could be a monumental problem. 

Additionally, if units are moved in a stream by C-X's with'· 
their equipment, airlift efficiency will suffer to some 

degree.(9) 

To illustrate the magnitude of the problem, consider 

current means of deployment used in Reforger exercises. The 

bulk of troops are moved by passenger efficient airlift, 

namely CRAF, while their equipment, if not PO~CUS, is moved by 

)~C in the early stages of the war. At the onload site, 

everything to be lifted is designated for delivery to a set 

few Aerial Ports of Debarkation (APOD) where the troops and 

equipment are linked up and marched to their respective areas. 

If direct delivery is used for the equipment alone, thereby 

retaining efficient use of CRAF for troops, the troops will 

land at an APOD that may be far distant from the direct 

delivery airfield. This is a result of the CRAF aircraft being 

t , 	 restricted to theater rear MOB's. The linkup of troops with 

equipment, although not insurmountable, will require added 

coordination and transportation from the theater rear to the 

direct delivery site. If direct delivery is used for the 

troops and equipment, then the C-X will be taken from its 

prime cargo mission to support troop direct delivery. This is 

inefficient both in terms of CRAF and C-X. The CRAF passenger 

aircraft may sit idle while the C-X transports the troops 
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required. Of course, each C-X used for troop direct delivery 

is one less that is available for critical equipment airlift. 

A partial solution to the problem is to draw the 

equipment direct delivery back from forward areas near to the 

CRAF-capable APOD's. This has several benefits. It reduces 

the linkup problems of troops and equipment. It reduces 

saturation at the theater rear MOB's being used as APOD's for 

CRAF and aircraft such as the C-SA. It reduces the C-X's 

e x posure to enemy threat. Finally, it allows retention of 

airlift efficiency for both C-X and CRAF. It does not solve 

the intratheater problems of delivery to forward areas. 

C-X Intertheater Role 

Alth ough t h is paper has e x a mined the C-X in its 

intratheater role, the C-X aircraft wai originally pursued as 

an intertheater airlifter with a secondary intratheater 

capability. As previously referenced, the C-X will 

significantly supplement the intertheater airlift shortfall, 

especially for outsize cargo. Also, the direct delivery 

concept is meant to increase timeliness and flex ibility of 

cargo delivery to forward areas. If the C-X is not used for 

delivery to forward areas due to threat, but is relegated to 

airfields in the theater rear or as far forward as the 

division rear, there are additional problems that surface. 

These problems are primarily found in transshipment of cargo 

between intertheater airlift and intratheater airlift or some 

other transportation means. 

First, the sheer magnitude of the increment added by 

the C-X to intertheater airlift capability may overwhelm the 
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capacity of the forwarding intratheater airlift. Second, it 

will certainly require many more personnel to cond uct t h e 

cargo offload at the SAAF's, to prepare the cargo for further 

transport, and to transload it to forwarding transportation 

modes. Third, coordination with intratheater transportation 

modes will be multiplied due to the increased number of APOD's 

used for delivery. Additionally, in-theater receiving units 

may have their forwarding problems intensified especially in 

tliose instances where the receiving unit must provi de t h e 

drivers or crews to move equipment to t~eir forward areas. 

Finally, using decentralized SAA.F's as ~POD 's may 

compound pioblems of coordination and forwarding 

transportation when the SAAF is unavailable for use due to 

combinations of weather, limited approach aids, interdiction or 

insecurity of the field. Although direct J elivery has 

benefits in terms of dispersal and resultant decrease in 

congestion, routine factors such as weather may force use of 

MOB's that will iikely be able to continue 6perations when the 

SAAF's do not have this capability under the same weather 

conditions. Security of the airfield and air superiority may 

be concentrated in the areas of the NOB's while SA..i\F's are 

likely to .have a lower priority and therefore may force C-X 

operations back to MOB's. Any of these factor~ may further 

congest the ;mB. 

Conclusions 

The following conclusions are divided into the three 

parts used to analyze the C-X's operational effectiveness. 
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The dual role C-X may be inherently vulnerable to the threat; 

however, if doctrinally restricted to the theater rear areas, 

the C-X should prove to be operationally effective in the 

European theater environment. 

Capabilitv 

The C-17 appears to have the necessary design 

characteristics to operate effectively in the direct delivery 

mode, the shuttle delivery mode and the tactical employment 

mode. Flight test of the C-17 will refine this rough 

assessment; however, the proposed design charactertistics 

clearly present a low risk of failure of achievement since the 

technology is either off-the-shelf or has been demonstrated by 

its predecessor, the Douglas YC-15. Two areas h ave not been 

proven and can only be validated by fl{ght test: aerial 

delivery of outsize cargo and LAPES. For reasons previously 

stated, routine aerial delivery of outsize cargo may not be 

necessary or prudent. LAPES capability is still available by 

using the C-130 • . LAPES by the C-17 may have little additional 

benefit considering the typical cargo delivered by this method. 

Mission 

Although no doctrine has been proposed for the C-X, 

the dual mission of the C-X is partially supportable using 

existing doctrine for tactical and strategic airlift. In an 

intratheater role, the forward depth of the battle area the 

C-X should support may not be doctrinally based. With the 

exception of delivery of outsize cargo, the C-130 currently is 

responsible for the intratheater mission. The C-X will be 

able to supplement the C-130 in this responsibility with its 
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ability to deliver outsize cargo to SAAF's. However, current 

Army doctrine does not appear to support acceptance of outsize 

cargo delivered as far forward as the BSA, the forward 

delivery point for the C-130. Joint tactical airlift doctrine 

for airborne operations can support use of the C-X in 

employment modes~ however, the extent of the airland support 

provided may be constrained by such designated factors as 

security of LZ's in the objective area. Aerial delivery may 

also be similarly constrained since employment is also within 

the Air Force's jurisdiction. 

In an intertheater role, direct delivery faces the 

same doctrinal problem for outsize cargo. Additionally, 

current concepts for marshalling and onload for deployment are 

based on delivery ., to theater MOD' s rather than SA...2\F' s. Use of 

strategic airlift assets as augmentation for intratheater 

airlift is doctrinally supportable. The change from an 

intertheater mode (direct delivery) to an intratheater mode 

(shuttle) back to an intertheater mode (redeployment/backhaul) 

is not clearly supportable by existing doctrine. Command and 

control of intertheater airlift forces used in an intratheater 

augmentation role is currently conveyed to the command to 

. which the airlift resources are assigned. Assignment of these 

resources directly affects the mission flexibility of the 

command to which they are assigned. 

Vulnerability/Survivability 

The threat in the European environment is pervasive 

and its lethality is a function of the proximity of operations 

to the FEBA. Additionally, some threat may be found in 
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proximity to forward area airfields. The threat may be 

coDposed of surface weapons, surface-to-air weapons, 

air-to-surface weapons, and air-to-air weapons or any 

combination of these weapons. The threat,therefore, can 

effectively cover from ground level to well above the service 

ceiling of the C-X. The threat has the ability to acquire, 

track and hit air traffic with visual, heat-seeking and radar 

controlled weapons. 

The flight regime of the C-X is vulnerable to threats 

especially in the aerial delivery modes. Airland and LAPES 

possess the best characteristics to reduce vulnerability. 

LAPES is the preferred method due to not risking the exposure 

suffered by aircraft during ground operations. For this 

reason, airland operations require security of the airfield. 

The airfields used by the C-X should be no further forward 

than the DSA to provide this security. A wide-body cargo 

aircraft is inherently vulnerable due to its size and its 

comparatively slow operating air speed. Although the C-17 is 

considerably faster than the C-130, it does not have a 

significant dash speed compared to fighter aircraft. The 

C-17's acceleration and deceleration capability plus its 

climb, dive, and maneuvering characteristics are significant 

and may reduce its vulnerability. Tactics are useful means to 

reduce vulnerability. In combination with the C-17's flight 

characteristic~, tactics may significantly reduce its 

vulnerability. 

The C-17's design is optimized for survivability. 

Redundancy, structural shielding, suppression, and the ability 
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to continue operations with minimum equipment all enhance the 

C-17's survivability. Although not equipped with specific 

offensive or defensive systems to protect itself, the C-17 has 

the capability to accept modification to give it an electronic 

counter-measure capability. The aircraft's design indirectly 

impacts survivability through its low aural signature and 

could be further protected through use of infrared protecting 

paint. Dispersion of main systems such as engines, avionics, 

fuel and hydraulics all enhance its survivability. 

Recommendations 

As described by the preceding conclusions, the C-X 

should be operationally effective in the European theater 

environment within certain limitations. Retention of this 

aircraft as a viable airlift force hinges on two pivotal 

issues that must be addressed doctrinally: mission 

requirements and the resultant threat exposure. 

The following recommendations are proposed to 

concurrently take· advantage of the aircraft's immense 

capability and optimize its effectiveness in the European 

theater. No effort is made to rank order these 

recommendations: 

1. Intratheater operations, either in the direct 

delivery or shuttle mode, should be limited to the theater 

rear area and no further forward than the Division Support 

Area. 

2. Tactical employment missions should be limited to 

those areas with no more than a low threat exposure. 
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3. If the aircraft is to be flown exposed to threat 

weaponry, it should be equipped with ECr gear. 

4. If airdrop/extraction of outsize cargo is not 

doctrinally supportable by the Army, the need for the C-X to 

have the capability should be reevaluated. 

5. The following issues should be studied further: 

a. Command and control of the C-X force in 

its dual role. 

b. The Army requirement for delivery of 

outsize equipment by air to forward areas. 

c. Air Force and Army mechanisms to 

coordinate the timely and correct delivery of 

specific cmms cargo to dispersed SAAF' s 

in-theater. 

d. Operational effectiveness in other 

theaters of operation such as South l!est Asian 

or Pacific • . 
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Notes - Chapter VI 

1. 	 Discussed in Chapter III, Capabilities under the 
measure of ground maneuvering. 

2. 	 The impact of command and control is expanded in 
JCS Pub l,DOD Dictionary of Military and Associated 
Terms, 1 Jun 79, p. 74, by the three distinct 
definitions: 

a. Command - The authority which a commander 
in the military service lawfully exercises over 
subordinates by virtue of rank and assignment. 
Command includes the authority and responsibility 
for effectively using available resources and for 
planning the employment of, organizing, directing, 
coordinating, and controlling military forces for 
the accomplishment of assigned missions. It also 
includes responsibility for health, welfare, 
morale, and discipline of assigned personnel. 

b. Command and Control - The exercise of 
authority and direction by a properly designated 
commander over assigned forces in the 
accomplishment of the mission. Command and control 
functions are performed through an arrangement of 
personnel, equipment, communications, facilities, 
and procedures which are employed by a commander in 
planning, directing, coordinating, and controlling 
forces and operations in the accomplishme'nt of a 
mission. 

c. Operational Command - Those functions of 
command involving the composition of subordinate 
forces, the assignment of tasks, the designation of 
objectives and the authoritative direction 
necessary to accomplish the mission. Operational 
command should be exercised by the use of the 
assigned normal organizational units through the 
commanders of subordinate forces established by the 
commander exercising operational command. It does 
not include such matters as administration, 
discipline, internal organization, and unit 
training except when a subordinate commander 
requests assistance. (The term is synonymous with 
operational control and is uniquely applied to the 
operational control exercised by the commanders of 
unified and specified commands over assigned 
forces). 
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3. 	 As previously discussed, when the C-X mission is 
changed to the shuttle role, it crosses the 
dis tinct command relationshi ps of supporting and 
supported commanders. Unless the possible multiple 
transitions are clearly distinct, these 
relationships will be confused and adversely impact 
effective use of the C-X. See C-X Command and 
Control, Shaw, p. vi. 

4. 	 Ibid, p. vii. 

S. 	 Implementation Plan for the Consolidation of DOD 
Airlift Resources, 20 Sep 77, p. C-III-4. 

6. 	 See definition of Operational Command in 2c above. 

7. 	 C- X Command and Control, Shaw, p . vi. 

8 . 	 Ibid, p . 20. 

9 . 	 Using the outsize capable C-X to haul passengers is 
inefficient since it does not take advantage of its 
natural cargo carrying capability. 
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