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C=1 OPWRATIONAL CZFFRCTIVIMNDSS T THE TUITRATHEATLR ZMNVIRQITENT
oy Ma jor Donald f, Dessert, Jr., USAF, 114 pages.

The 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 capabkilities, mission, and
survivapility/vulnerability to the threat. C~ capabilities
were evaluated through comparison of the rroposed C-17 to the
requirenents stated in the Regquest FTor Provosal (RFP) and
existing airlift capabilities. Doctrine for the C-¥ mission
is nonexistent; therefore, existing airlift doctrine was
reviewved for applicability. Survivability/vulnerability was
assessed through anplication of the C-17's nission and design
characteristics to the expected Zuropean Threat.

Although possessing the capability dnd supported by existing
airlift doctrine, the C-X is found to be effective, both for
direct delivery if restricted to the theatex rear and for
intratheater airlift no furthér forward” than’ Ehe divison rear
in the main battle area. e
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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.(l) 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
McDonnell-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)

Problemm 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
vulnerable to the threat and doctrinally unsupportable in this
environment.

Background:

In the early 1970's, Tactical Air Command (TAC)
began to establish the requirement for a new tactical airlift
aircraft. This effort became to be known as the Advance
Medjum Shortfield Takeoff and Landing (STOL) Transport or
AMST. program. The aircraft was envisioned to be a follow-on
for the Lockhead C-130 with the additional capability to
carry outsize cargo. By 1975, the program had been shifted
to the Military Airlift Command (MAC) due to the
consolidation of airlift under a single Department. of Defense
manager. Under MAC's management, the AMST progressed to a
fly-off competition between ' the Boeing YC-14 and the
McDonnell-Douglas YC-15.: Each company built two prototypes
which served as technology demonstrators while competing in
the flying test and evaluation..

Ultimately, the AMST program was cancelled since
Congress failed to further fund the program in 1979.
Congressional rationale for the cancellation of the program

was the AMST's "lack of legs": its inability to carry a
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significant cargo load across strategic distances (3),e.qg.
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
robility and report its findings. This study was titled the
"Congressionally Mandated Mobility Study" (CMMS).(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.

Simultaneocusly, 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 Sourc¢e Sélection was subsequently
completed in August 1981. The C-X was spawned by the failing
of the AMST. 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 Sélection resulted in the
McDonnell-Douglas C-17 winning the competition. (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 with 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 provides low risk and a high probability its
actual capabilities will at least equal the design proposal.

As previously stated, the Source Selection process
was taking place against the backdrop of .the national
discussion . of rapid deployment. Airlift plays a significant
role in rapid deployment, especially in the first critical
days of the deployment to the theater. Discussions in the
1980-~1981 timeframe kept highlighﬁing airlift and our
shortage in capability to transport a joint deplayment force
over intercontinental ranges. The solution provided by the
Air Force was the C-17. A long term acquisition program
posed a timing problem. It did not satisfy the immediate
deployment problem in a timely manner.

Political as well as alircraft 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
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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 commitment 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



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 operationally 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
small forces into hostile environments to large scale
deployment and employment in contingencies.

2. The US Army's mobility needs for cargo up to
‘loutsiZe will at ledst remain the same or grow as they are
forecast.

3. The C-17 will be capable of satisfying mission
reqﬁireménté’as proposed by its designer, McDonnell-Douglas
Corp. |

L.imitations:

1. The theater'ofrdperations is limited to~Eﬁrope.

2. Evaluation of“éﬁé“threat will not include
consideration of base or terminal security operations.

3. Documentation for this study is limited to
undlassified; however, classified material is referenced to
provide a source of expanded detail.

Research Methodology:

Operational effectiveness is a measure of a system's

6

[

T e




[ ]

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 System 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.(11) 1In 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.

Mission. The C-X mission combines strategic and
tactical missions in the requirement to airlift outsize cargo
from CONUS Main Operating Bases (MOB'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 doctriné 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 revieved.

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 IT
is a discussion of existing literature impacting the problen.
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 Weight: The basic weight of
the aircraft plus the weight of the crew, equipment, and oil.

2. Airlanded: Moved 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




control center established for detailed planning,
coordinating, tasking, and control of theater airlift
forces.(14)

5. Allowable Cabin Load (ACL): The maximum payload
which can be carried on a mission. It may be limited by the
maximum gross takeoff weight, maximum gross landing weight,
or maximum zero fuel weight.(15)

6. Allowable Gross leight: The maximum 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 equipped to establish and
operate navigational, or terminal guidance and
communications, and aircraft control facilities in support of
tactical operations. (18)

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 impact.
(16).

10. Commander Airlift Forces (COMALF): The
individual in command of all airlift forces within a
designated area or for a designated operation. 1In the
overseas theaters, the COMALF is normally responsible for
theater airlift management. The Air Force Component

Commander exercises operational control of assigned or



attached airlift forces through the COMALF. The COMALF
monitors/manages, for CINCMAC, MAC-assigned airlift forces
operating in the theater. (17)

11. Drop 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. "G": The term used to describe gravitational

- forces when describing aircraft maneuvering characteristics.

14. Low Altitude Parachute Extraction System (LAPES):
A low-level self-contained extraction system used on C-130's
to deliver heavy loads into, an area where airland is not
feasible. (21)

15. OQutsize Cargo: Cargo higher than 96" which is
the limiting cargo height for both the C-130 and C-141.

16. Short Austere Airfield (SAAF): An airfield with
the following characteristics: semiprepared surface runway
between 3000-4000 ft. léngﬁby 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 FEquipment (SKE): 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)
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NMotes - Chapter I

C-X Systems Operational Concept (S0C) (U),

Headquarters, Military Airlift Command (HQMAC),
undated, SECRET, p.l.

* The C~-X Requirement: Perspective on Airlift",

LtCol T.D. Pilsch, Airlift Operations Review, Jan
31, p.9.

Ibid.

Congressionally !andated Mobility Study (U),

Department of Defense (DOD), April 1981, SECRLT.
HOMAC C=-X S0C, p.4.

The C-X Source Selection competition evaluated four
candidates initially. One candicate, a C=5
derivative was eliminated from the competition. The
three remaining proposals were entered by Boeing
Military Airplane Co., McDonnell-Douglas Corp., and
Lockheed, Aircraft Division. The Source Selection
Authority, Secretary of Defense Weinberger,
ultimately decided on the C-17.

" Dudget Cutters Are Only Ones Likely to ¥in Battle
Over C-5B/747F/C-17 Airlift Alternatives", Eenjamin
F. Schemmer, Armed Forces Journal
International,July 82,pp 38-44.

HQMAC C=-X S0C, p.4.

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

C-X Acquisition Program Request For Provosal(RFP),

"right-Patterson AFB,OH:Headquarters Aeronautical
Systems Division, 8 Oct 80.

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

MAC Regulation (MACR) 76-1, Vol 1, Ch. 1.

13 through 21 Ibid.

22,

23.

HOMAC C-X S0OC, p.8.

MACR 76-1.
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CHAPTER II

-REVIEW OF. LITERATURE

To more fully understand the problem of using a dual
role airlift aircraft 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
reviewved 1i£érature éo feéent works, mainly written within the
last ten years. During this period the essentiality of
airlift hasvbeen increasingly emphasized. WDiscussions have
ranged from the need for a jumbo, outsize-capable strategic
airlifter to the need for a STOL tactical airlifter. The
introduétion of the rapid deployment concept has also surfaced
other issues regarding the need for airlift, especially the
speed, range and direct delivery capability necessary for
blunting probabie conflict or halting conflict in its early
stages. The development of the C-X added to these' issues the
viability: of a dual role-airilift aircraft and the resultant
mixing of the strategic and‘tactical airlift missions.

w The problem has beéﬂ &iscussed 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.
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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 Manual (AFM) 1-1, USAF Basic Doctrine and

Field Manual (FM) 100—27/AEM-2—4.LTheateriAixlift”and Joint

—— T ——

Airboggéﬂagerations were reviewpd»to-§erﬁi§rggqg¢ptga1
‘frameééfkqfof‘doctrinal airlift missions.; These manuals: do
not address all of the proﬁlem areas. In;this chapter, I will
- outline the problem aresds thésé”ﬁanha1§“aqdié§§f”mf“wiiifalso
identify those problem areas that need to, be addressed as
revisions to doctrine and recommend chang%s in the finali
chapter. .

Second, unpublished official documents, such as the
,gCéf},ﬁ!!FeSSi..Qna}lX Mandated obility Study (CMMS), were reviewed
to estaﬁlish the requirements based on the stated needs for
airliftfand to define specific problems inherent in airlift.
These probléns include such things as vulnerability and other
aspects of airlift that impact operational effectiveness,
whether oriented on the system, the organization, or the
operation of airlift. =

EFinally, articles and periodicals were reviewed to
broaden my view of the problem and to seek the opinions 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.
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Doctrinal Documents

AFli 1-1 states:

"Through our strategic and tactical military
alirlift, we can deploy our forces to any part of the
world and support them there....We nust 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.
Additionally, its treatment of these two activities is not

addressed in further detaill but is left to other doctrinal

documents such as F 100-27/AFM 2-4, Theater Airlift and Joint

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

suggests, 1s 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." (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

15



continental US and overseas locations. Strategic
airlift resources possess the capability of airland
or airdrop (of) supplies, personnel, and equipment
for augmentation of committed forces when
required."(3)
Although these definitions show a distinction between
the two types of airlift missions, the statement that
"strategic airlift resources possess the capability" to o'
accomplish the theater airlift mission demonstrates a
reluctance to completely separate the two missions. Theater
considerations such as proximity of airfields to forces
supported and delivery modes (airland, airdrop, extraction)
are ermphasized further in the definition of tactical air
movement:
“The alr 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." (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

1)

operations:

"Selection 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." (5)

Unpublished Official Documents

16
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The CMMS is the result of a study on mobility
conducted within the Department 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
CMMS arrives at estimates of the 1lift required to
successfully apply our armed forces. Using mixes of
airlift, sealift and nrepositioning, the C!1”S
identifies an airlift shortfall of 25 million
ton-miles per day (MTH/D). With this shortfall as a
basis it analyzes two primary alternative solutions
to the airlirt shortall. Pivotal to the solutions is
the use of direct delivery of both outsize and
non-outsize cargo from main operating bases (MODs)
outside the theater of operations to short austere
airfields (SAArs) in the theater. The study states:

“"The 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,
partlcularly 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." (7)

In its unclassified portions, the C!MS 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 lMilitary Airlift Command (HQMAC) C-X
System Operational Céncept (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 tfend contlnues to 1nc£ease that

portion of US Army air movement requirements which
are outsize....By 1986, the preponderance of US Army
key firepower/ mobility équipment in. a mechanized
infantry or armoréd division will fall into the
outsize category." (9)

Although not stated, the doctrinal manuals plus the
CMMS 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 requirement 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 wvaluable 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 threat; the forces needed to counter the
threat; onload bases; route structure to the theater; and
potential offload bases.(10) Although the RFP specifications
did not dictate specific design characteristics, the use of
scenarios based on those used in the CMMS 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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MOB

Mission 1: Mid-Range with Air Refueling Available

3200 nm
MOB

- » : - DOB
C-5,C-141,C=X

138,000 Tons in 11 days

Daily Missions Available:

c-5 48
c-141 119
c-X TBD

Mission 2: Long-Range, Non-stop, with Air
Refueling Available

SAAF

C-130,C-X

6300nm

c-5,C-141,C-% ‘
. DOB

265,000 Tons in 25 days

Daily Missions Available:
Cc-5 25
C-141 64
Cc-130 200

C-X TBD

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

6300 nm
500 nm

MOB

c-5,C=141,C~-X:MOB-DOB/C-X:MOB=-SAAF, DOB-SAAF
265,000 Tons in 25 days

Daily Missions Available:

C-5 24
C-141 61
C-130 200
C-X TBD

Mission 3: Theater Deployment

500nm

FOB —t SAAF

42,500 Tons in 4 days
Daily Mission Available:
Cc-130 200

C=-X TBD

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.

Minimum
Mission Payload (1b) Range (nm) Load Factor
Max 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)
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This specification addresses the first four analysis
factors to some degree and forms the first of three major
considaerations the RFP is based on:enroute capabilities,
offload airfields and delivery techniques.

The fifth factor, offload airfields, was the second
ma jor consideration in determining design parameters. In
addition to runway dimensions, maneuver space, runway and
taxiway surface requirements, and ramp size requirements, the
envisioned austere environment of the SAAF required the
aircraft design to have the capability to land at the 3SAAF and
operate near autonomously while servicing and conducting cargo
onload/offload operations. The RFP specification requires the
ability to land on a semiprepared 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 handling 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 outsize cargo over strategic ranges direct
to a battle area and delivering the cargo by airland, airdrop
or extraction. If delivered by airland, the aircraft must be

capable of operating in the austere environment of the SAAF.

. The C=17 is the result of the RFP and source selection

process. It has the following capabilities (12):

Maximum Takeoff Gross Weight - 570,000 1lbs.
Payload-Range - 172,000 1lbs for 2400 nm

129,200 1ks for 2800 nm

86,100 1lbs for 500 nm

7ith fuel to return 500 nm

(Due to SAAF limitations)
Powered lift for short field capabhilities
Survivability - Highly maneuverable design

Pedundant flight controls

Independent fuel feed

Separated hydraulic systems
Alrdrop - 108 paratroopers

55,000 1b extraction

Size to permit airdrop of

Infantry Fighting Vehicle
Other . - Jinglets to improve efficiency

Single loadmaster operation

. Up to 16 pallets load capacity
Several other theses dealing with specific problems

within airlift were also reviewed. These problems include the
distinction between strategic and tactical 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 prohlem (15). Discussion of these problems as
they impact the C-17 will be addressed in Chapter IV, V, and

VI respectively.
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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 was 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=Y is
primarily a strategic airlift aircraft with tactical airlift

capabilities:

"Although...the C-X design specification will
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 bhe

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 1lift
to supplement 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. We will now 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 issues surrounding the C-17 acquisition. Gen. T. R.
Milton, in the October 1982 issue of Air Force ‘fagazine,
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 utility.

A hard-pressed combat force dependent on airlift

will need a wide variety of things, and few of them,
if history is any teacher, will be the heavy items.
What that force will mainly need is round-the-clock
reliability, a supply line responsive to the
shortages of the moment."(18)

Col. A.L. Gropman, 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 plaved in fighting the war. He
claims that "intratheater airlifters repositioned tens of
thousands of troops to defeat widesvread attacks and routinely
delivered...thousands of tons of ammunition and supplies to
sustain isolated forces."(20) 'An example of this statement is v
the effort performed by the C-130 to sustain the US Marines at
Khe Sanh in early 1968 while they were besieged by eneny
troops. Col Gropman 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
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fighting airlifter but fails to justify the need for delivery
of outsize cargo directly to troops in contact. Ie proposes
to replace the aging and comparatively inexpensive C-130 with
a sonhisticated, expensive outsize-capable airlifter:

"iJhile the C-130 can operate into small, austere
airfields close to the battle, it cannot lift outsize
loads. FEnhancing the airlift fleet by building an
outsized-capable airlifter that cannot be used in a
combat tactical role is a mistake. 3Building an
aircraft that can move cargo into small, austere
airfields hrings the supplies closer to the battle,
vastly expands the number of availakle airfields,
reduces ma jor debarkation airfield congestion,
eliminates the transshipment of cargo, and compounds
the enemy's interdiction problem. An outsize capable
airlifter with 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
he 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 airlifter in a moderate to high threat

environment to which direct delivery may expose it.
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Chapter III

Operational Effectiveness

Department of Defense (DOD) 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."(1)
For this thesis, the operational effectiveness is the measure
of the C-X's ability to perform its mission in the expected
FEuropean 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:

"The 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, Mission
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Analysis, and Vulnerability/Survivability assessment.

Part 1: Capabilities Evaluation

To evaluate the C-X capability to accomplish 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 intratheater) airlift. Additionally,
deployment can be considered a secondary nission for tactical
alrlift while employment can be considered a secondary mission
for strategic airlift. Mot all systems within each airlift
category may have the capability to accomplish all subelements
of the secondary mission. For example, the C-5 and C-141
strategic airlift aircraft are not capable of the extraction
portion of the employment mission subelement. Figure 5
graphically descrikes the relationship of the airlift mission

to its subelements. The C=X integrates both of these missions.

AIRLIFT MISSION

DEPLOYUENT EAPLOYMENT
INTERTHEATER INTRATHEATER AIRLAND AIRDROP EXTRACTION

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-Y. 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 the C-X forms the
basis for the thesis purpose. Second, the treatment of
deployment is best handled in the sequential manner of a
typical strategic airlift mission frorm onload to offload.
Employment is best treated through- discussion of the
operational peculiarities of each of its subelements:

airland, airdrop, 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 from the east coast of the U.S. to the
Furopean theater is approximately 3200 miles. This distance
can be flowgiin one non-air-tefuele@ flight by today's
strategic aiflifters; however, at some point, the length (in
hours).- of the deployment. .flight may be limited by requirements
of the aircraft or aircrew regardless of air refueling. These
required distances canh be further lengthened due to lack of or
denial of overflight or landing rights. During the Israeli

6-day war in October 1973, Military Airlift Command's (IMAC)
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strategic airlifters were denied overflight and landing rights
by many of our allies.(3) The only base available enroute to
Israel was lLajes Field in the Azore Islands. Vlithout 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
onerational effectiveness for deployment to the following
seqgnents: onload, takeoff, cruise, approach, landing, and
offload. Some of the factors affecting 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)

MIEASURE: OMLOAD

NDescrivption: 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
necessity of material handling equipment (XHE) 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 with minimal dependence on MHE 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 Requirement. 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 MI'E will not exceed that available today; in other
words, no unique MHE will be required to load the aircraft.
The RFP SRD addresses this in paragraphs 20,20a and 20a.2.
Simply stated, these paragraphs require 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 following

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. Rail systems
are compatible with existing DOD 463L cargo pallets and MIL.
No kits, only integral rails and rollers (an on-board winch,
if required) are needed to load cargo. The C-17 does not
require any unique MHE to accomplish. loading operations.(5)
MEASURE: TAKEOFF

Description: his measure is divided into maneuvering prior

to takeoff, ACL/TOGY restrictions to takeoff and the takeoff

§
profile. The takeoff profile includes runway length criteria
for takeoff, climb rate at maximum TOGW and maneuverability at

maximum TOGW. These are standard measures for any strategic
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airlifter's takeoff.

Standards: The standards for all of these measures will be
kased on the expected characteristics at a !MOR. The standard
for maneuvering on the ground will be the maneuvering
requirements for a C-141B, since it is the only existing
airlifter with comparable planform to the C-17. faneuvering
requirements include ramp space, taxiway size, and obstruction
clearance, both vertically and horizontally. The rest of the
standards for takeoff are directly from the RFP and are
described in the System Specification (SS) in paragraphs
3.2.1.6.1 and in the SRD in paragraphs 50.2 and 50.,2.1.

Lvaluation: The C-17 has a comparable nlanform to the

C-141B: 171 ft. long with a wingspan of 165 ft. (6) Landing
gear configuration allows a smaller turn radius which allows
the C-17 to operate in areas smaller than a C-141B is capable
of operating. The C-17's wing and enagines are higher off the
ground than the C-141B and has corparatively less risk for
collisions with any obstructions.

The C-17 meets or exceeds the RFP in all takeoff
criteria. For example, at maximum TOGW (570,000 1lbs) with a
172,000 1b ACL, the C=-17 requires less than the 8500 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)

MEASURLE: CRUISE

Description: This measure is critical to the deployment

rnission. As stated previously, range of the aircraft becomes

35



increasingly important during times of crisis. Denial of
airspace and/or airfields forces us toward optimum 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
payload/range capability equal to that of the same number of
slower aircraft will deliver proportionately more cargo in the
same amount of time. This also holds for larger payload/range
capability at the same speed. Both should be optimized to

. realize delivery of the maximum amount of cargo over time.
Standards: The standard for payload/range and speed should
be an increase over the C-141B capability but not necessarily
as high as the C5A given the size limitations forced by SAAF
operations. The RFP 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. e 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 SS paragraph 3.2.1.10
and 50.1.1b (2): "Cruise speed of at least 0.70 !lach number
and.an initial cruise altitude not less than 26,000 ft."

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

Figure 6 as compared to the C-141B and the C-5A. (8) The C-17
approaches 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
NFP, For the critical missions, the C-17 can strategically
airlift 129,200 1lbs for 2800 nautical miles ('L!), can ferry
for 5,000 I'f and can tactically airlift 86,100 lbs. for 500 !
with no refueling at the SAAT it operates into and out of.
ith an ACL of 172,200 1bs., the C-17 can fly 2400 N
unrefueled at 23,000 £t at 0.776 Iach. (9) All of these

substantially exceed the standards.
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Fig. 6 Payload/Range Comparison (8)
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UTASURL: AIR RETUELING

NDescription: Air refueling capability can dramatically

impact the airlifter's cargo-carrying efficiency. For
example, the ACL may be limited due to the maximum allowable
TOG!! 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 rmust be optimized to take
into account the fuel efficiency (cost) or.the system
efficiency (time) or other resource needs such as air
refueling tanker availability.

Standard: The standard includes not only the capability to
air refuel but the rate of fﬁgl onload: greater than or ecual
to 1100 gallons per minute, as stipulated by the RFP S3. (1l0)
This rate should bé at least equal to today's capability for
like aircraft, namely the C-1419%. SID paragraph 3.14 requires
the aircraft to further be "capable of aerial refueling to its
capacit§ in a éime equivalent to refueling 90% of its capacity

at 1200 gpm.*

Evaluation: The C~17 is equipped with the Universal Aerial

Refueling Receptacle System Installation (UARRSI)(11), which

is common to many of the Air Force's recent aircraft. This
. 18 comnm C e all rorIc -

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
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and this can be onloaded in twenty minutes exceeding the
requirement to onload 24,500 gallons in twenty minutes. (12)
The C-17 exceeds the air refueling requirements.

MEASURE: APPROACH

Description: This is the first deployment measure that

significantly discriminates the C-17 mission from the existing
strategic airlift mission. Strategic airlift delivery is
generally limited to main operating bases (M03) or deployment
operating hases (DCOZ). These bases are relatively secure and
serviced by approach aids, usually precision type, that allow
approach and landing 'in extremely low ceiling and visibkbility
weather conditions. The C-17's nmission expands the strategic
delivery sites to include forward operating bases (FOB) or
wvorse to small austere airfiélds (SAAF). This direct delivery
mode requires approach and landing at relatively less sccure
bases, depending on the level of enemy insurgence and
proximity to the forward line of own troops (FLOT). Direct
delivery to FOB's/SAAF's also may require approach and landing
with approach aids somewvhat less precise than those available
at 110R's/DOB's.

Standard: No approach aids would be considered the absolute
worst condition. The 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/SAAF may be equipped with precision approach

aids comparable to those at the MOB/DOB (13), although they
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may suffer some degradation in accuracy. On-board approach
systems such as visual avproach monitors (VAl!) or station
keeping equipment (SKI)/beacon approaches would fall somewhere
between the two limits. The standard for approach is the
capability to safely complete an approach under the likely
worst condition.

Cvaluation: The C-17 has a complete complement of precision

and non-precision approach instrumentation.(14) The
instrumentation is enhanced by the addition of a heads-up
display (=UD) (15) allowing the pilot to view critical flight
vath and aircraft performance information through transition
from the instrument portion of the approach to the visual
portion including landing. The HUD is especially useful when
flying approaches to the austere environment and relatively
short runways at SAAF's., It allows optimal approach flight
path and maximum use of the runway's available length. The
C-17 is equipped with SXE (16); therefore, the aircraft can
use other aircraft for approach guidance. A weather radar
over-lay on the map and SKE formats of the horizontal
situation display enhance the ability to safely comﬁlete
approach in instrument weather conditions. (17)

MEASURLE: LANDING

NDescription: 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/SAAF's are

likely to have more restrictive runways in terms of length,
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width, and surface composition. (18) The length of runway
required for landing generally results from the same
constraints that determine the length of runway required for
takecff. The principal constraints are aircraft weight and
environmental conditions such as wind, precipitation, and
pressure altitude,

The surface composition of the runway required for
landing is indirectly a function of the aircraft's weight on
the runway. Runways are measured by their capability to
support the weight of the aircraft, measured in footprint
pressure. High gross weights can be distributed by the design
of an aircraft's landing gear resulting in lower footprint
pressures.

Standards: The runway length is limited by the RFP
definition of SAAF's. (19) The aircraft must be able to land
on a 3000 ft. runway with a 50-ton payload and on a 4000 ft.
runway with its maximum 2.25g payload of at least 65 tons.

The likely DOB/SAAF funway will 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
runwvay. 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 weight
C-130.

The RFP classifies runway requirements by load
classification number (LCN) or group (LCG). The LCHN is a

numerical index of pavement stress caused by an aircraft at
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specified weights and considers that aircraft's footprint
rressure and weight distribution., LCG is a grouping of
airfields with similar stress capabilities or LCM's., SS
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 same paragraph also requires the C-X to
have an LCMN no greater than 40 "with a payload of 100,000
1bs...and fuel to fly a 500 ¥ range nission with zero
pavload." This equates to SAAF'S being used by C-130's.
Additionally, the RFP requires the C-Y to be "capabhle of
onerating on designated unpaved, semi-prepared compacted
surface (sand, gravel, etc.) runwvays." This supporté the
capability to operate efficiently at SAAT's even when
restricted by available taxiways, or an off-taxiwvay capability.

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

measure. The C-17 can land in 2650 ft. with a 50 ton péyload
and 2700 ft. with the maximum 65 ton payload using maxinum
effort landing procedures. 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 touchdowns,
therefore, shortening the landing run requirement. I!igh sink
rates 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
runway length.

The C-17 meets all of the LCHMN requirements. (21)
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MEASURD: CGROUND MANLUVERING

Descrintion: This measure includes taxiing from the runwvay

to the parking area and parking at the SAAF. Taxiing from the
runway may require turning on the runway for back taxi to
access taxiways or departing the runway surface to get to the
taxiwvay. Turning radius available may be restricted by the
runway width (22) if the off-runway surface is not capable of
supporting aircraft or obstacle proximity is hazardous to the

"

turning aircraft. The width of the runway may require
extremely short radius turns or vacking by the aircraft on tlhe
runwvay. Due to likely high frequency use of the runway, any
maneuvering must be timely, therefore elirminating anything hut
scelf-maneuvering by the aircraft. nNeliance on external nmeans
such as tugs is not realistic.

Parking space limitations nosed by any combination of
sriall parking ramps or number of aircraft on the qground in the
parking area also reguires small radius turn ability or even
backing.

Standard: The standard for parking and maneuvering space is
found in the FOD/SAAF definitions (23) and approximates the
area required for a C-141, The strategic cruise capability
demands an aircraft planform comparable to the C-~141B. The
defined width of DOB's/SAAF's runways and parking 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.more than three maneuvers and without external
assistance,"

The airfield characteristics in the airfield
definitions describe parking at the FOB as ",..restricted for
large aircraft due to ramp size." while the SAAF's
",..typically provide less than 100,000 square feet of ramp
space", It goes on to say: "...access to the ramp via a
single narrov taxiwvay (no parallel taxiway system), and no
turnaround areas at either end of the runway." DBRacking un is
addressed in SS paragraph 3.2.1.9.2: "The C-X shall be capable

of backing up..."

Lvaluation: Using its maximum nose wheel steering angle, the

C-17 requires 73.5 ft to negotiate a three point K-turn.
Additionally, either pilot can control ground naneuvering
since nose wheel 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 weight. Wing tip and tail clearance radius for
a 180 deqree turn is 125 ft, less than required for a C-1413.

(25)

MEASURE: OFFLOAD

Description: This measure evaluates the capabkility to

offload cargo at the destination airfield., The C-¥X direct
delivery concept to FOB's/SAAF's limits the type of material
handling equipment (MHE) to conduct offload operations. The

likely equipment at the FOB will be 25,000 1lb capable (25 X)
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loaders, adverse terrain K-loaders and forklifts. The SAAF's
will likely have adverse terrain (A/T) forklifts but could
have nothing to support offload omerations. (26) Flat bed
trucks at the FOBL are the most restrictive operations in that
environment and therefore the ability to offload to them
should be considered. The SAAF's austere environment in early
stages may require speed or combat offload operations until
HC arrives on the scene.

Standards: The RFP SRD, paragranh 20e, requires a
conbat/speed offload capability "...to oifload in two ninutes
or less at least nine individual 463L paliet loads welighing
10,300 1bs. each."

The cargo conmpartment should be designed to aliow
loading/offloading of outsize cargo using the ramp alone. The
ramp height nmust be cormpatible with 7T (including flat Led
trucks) in the austere SAAT environment. (27)

Tvaluation: The cargo compartment has a full width rarmp with

hydraulically devxloyable rarp toes allowing loading/offloading
of outsize cargo using the ranp alone. If MHE is used, the
ranp is equipped with two stabhilizer struts rated at 30,000
1lbs each for cargo transfer to flat beds, A/T K-loaders or A/T
forklifts. Ramp height is 64 in insuring compatikility with

*ME in the austere environments. (23) The C-17 can combat

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

Employnent

Tactical airlift has the primary responsibility for
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the three employment nmission subelements of airland, airdrop,
and extraction. Accordingly, the C-139, our only remaining
tactical airlift aircraft, is designed to optimally opcrate in
these three mission subelements. Strategic airlift aircraft
are capable of operating in the first two emnloyment mission
subelements. The C-=141 is routinely operated in the airdrop
function; however, it does not have an outsize cargo
capakility. The C-5 is capable of airdrop but the crews are
not trained, nor does the alrcraft routinely airdron. Helther
the C=141 nor the C-5 is considered capabhle of extraction.

The C-X 1s required to perform the employment mission
and fill the void of delivery of outsize cargo using the
empnloynent mission subelements. The following evaluations
will cover airdrop and extraction since the airland subelenent
has virtually been evaluated in the direct delivery to SAAF
portion of the deployment evaluation. The differcence between
direct delivery to SAAF and airland is difficult to
distinguish. Direct delivery will primarily be used for
resupply or reconstitution while airland is used for insertion
of a tactical force. DBoth will land at a SAAF; the latter may
be more concerned with tactics.

MEASURE: AIRDROP {(GENERAL)

Description: Airdrop consists of various types: personnel,

heavy equipment and container delivery system (CDS). (30)
Tach 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 hazardous to airdrop, both for the aircraft
with its crew and for the personnel or cargoe that are dropuving
from the airborne vlatform. This evaluation will be conducted
to determine the C-X airdrop effectiveness, considering safety
throughout.

Aircraft positioning over the drop zone (D7) is vital
to allow the dropped personnel or equiprent to land on or near
the desired point of impact (PI). Visibility and winds at the
drep altitude down to the DI surface affect the accuracy and
therefore, the safety of the airdrop. Airdrons arzs conducted
either as single ship or in formations of aircraft.

Standards: The aircraft must be acle to position itself or a
formation of drop aircraft at the computed air relcase point
(CARP) at the proper airdrop speed in wveather and at night.
(31) Drop accuracy must produce PI's within the current C-141

circular error probhable (CLP).

Fvaluation: The combination of the C-17's inertial
navigation svstern, 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 CLP criteria.

JIFASURL: PERSONNIL AIRDROP

Description: Personnel airdrop is normally conducted out of

the side (troop) doors using today's airlift aircraft. It is
possible to jumb from the open ramp, but the use of static
lines for multiple raratroopers is hazardous when jumping fron
the ramp. The ease of dropping paratroopers and the drop

airsveed directly affcects the limit on the number of troops
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jumping in one pass on a given DZ. The DZ's length limits the
tire availahle to drop paratroopers if they are to safely land
on the D7. Various means are used to facilitate the rapid
departure of paratroopers from the aircraft. he trooper nmust
be protected from the slipstream blast when he jumps from the
troop door to allow minimum spacing sequencing. Proper
sequencing must be controlled, usually by lights, voice or
hand signals.

Standard: The troop door should ke equipped with blast
deflectors and must ke wide enough to allow the safz2 axit of a
paratrooper without injury to the paratroower or damajge to the
static line. The RFP SRD further states in paragraph 19c:

"During the jump, the devloyed deployment bags
and 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 with other mission
configqurations.

mwvaluation: The C-17 is designed to safely airdrop» up to 100

combat equipped paratroopefs from doors on either side of the
aircraft in 55 seconds or less at a speed of 115 knots. (32)
All airdrop equipment is cither integral to the aircraft or is
easily installed/stowed to allow successful operations in
other mission configurations.

MEASURE: HEAVY EQUIPMEMT AIRDROP

NDescription: Illeavy equipment airdrop is conducted by the

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

to extract the load from the aircraft and then carry the load
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to the NZ. The aircraft is equipped with a remotely actuated
release of the extraction parachute and with cargo rails that
hold the palletized equipment in place. The rails hold the
load in the aircraft until the extraction parachute's force
overrides the rail's retention force. The load nust exit the
aircraft cleanly to avoid damage to either the aircraft or the
load. Iieicht of the load is restricted due to the fact that
the delivery chutes ride on top of the load until the load is
clear of the aircraft.

Standard: The C-Y should be abkle to safely and efficiently
airdrop hieavy equipment using a system similar to that used by
the C-130. An additional requirement to airdrop outsize cargo
is not recalistic for two reason: first, due to the severe
design and performance penalties that this requirement would
incur, and second, due to the fact most outsize cargoes are
high value weapons or equipment that should be airlanded to
insure survivability at delivery. The RFP 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 1bs on a single platform and sequential airdror up to
100,000 1bs on any combination of 8,12,16,20,24 and 28 £t
platform lengths totaling up to a platform length of 60 ft.
The C-X 1s also required to airdrop oversize cargo up to and
including the 551 Armored Reconnaissance/ Airkorne Assault
Vehicle (AR/AAV).

Cvaluation: The C-17 exceeds the standard. It uses a system
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similar to the C-130 for heavy equipment airdrop;however, its
airdrop weight capacity 1s much greater than the requirenment.
The C-17 is designed to drop a maximum single platform load of
55,000 1bs and a maximum total sequential load of 110,000 1bs.
(33) Although not a requircement, the C-17 is designed to drop
outsize cargo.

MEASURE: CONTAINER DLLIVLRY SYSTEM (CDS)

NDescription: Airdrop by CDS is a gravity method of delivery

in which containerized carqgo free falls from the aircraft and
descends by parachute to the DZ. CDS is primarily used for
delivery of food and snall eruimment that fits in the
containers. Tach container (A-22 type) is linited to 2359 1bs.
each, Delilvery is either from high altitude (23,000 ft) or
low altitude (G0N0 ft).

Standard: The C-}X should be able to safely and efficiently
deliver CDS. The RFP does not address any equipnent
requirements peculiar to CDS other than previously described.
The RFP does require the ability to deliver up to 40 A-22
containers at the maximum weight of 2350 1lbs. (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.

Tvaluation: The C-17 meets the standard. It is designed to

deliveontai.ners at the specified weight from the

specified altitudes. (35)

HEASURE: EXTRACTION

Description: Extraction is conducted using the Low Altitude

Parachute Extraction System (LAPLS). This system is used for
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pinpoint delivery of cargo where a landing zone is not
available and the load is not feasible for heavy equipment
airdrop. LADPTS uses the drag force created by extraction
rarachutes in the aircraft's slipstream to extract a loaded
platform from a low-flying aircraft. The C-130 uses a 15 ft.
drogue parachute to deploy one to three 28 ft extraction
parachutes that pull loads up to 36,000 1lbs from the alrcraft
at 5 to 10 ft above the extraction zone.

Standard: The C-¥ should be abkle to safely and efficiently
deliver carco using LAPIS. The DFP does riot address any
recquirenents peculiar to LAPTS other than those previously
descrihed for airdrop.

Tvaluation: The C=17 reets the standard (346); howvever, the

extraction level above the ground exceeds the 5-10 foot
extraction height of the C-130 due to the comi:zination of its
landing gear, stroke length and ramp height. The C-17 must bhe
flight tested in the LAPDS node to determine its
effectiveness. Darnage to the extraction platform or the

extracted equipment will have to be assessed to determine the

ef fectiveness of the C-17 for LAPES.

Summary: Capabilities and Operational Lffectiveness

The proposed C-17 appears to have all of the design
characteristics needed to operate effectivelv in both the
strategic direct delivery mode and the intratheater shuttle
delivery mode, including employment mission subelements. This

assessment is made with the understanding that the prorosed
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C-17 is a "paper airprlane® and is described in engineering and
aerodynanics terminoloqgy as it applies to operations. This
understanding can be tempered with the fact that the
technology used for design of the C-17 has been demonstrated,
albeit on a smaller aircraft, the !icDonnell-Douglas YC-15.
Additionally, many of the new articles on the aircraft, such
as engines and avionics, are either off-the-shelf items or
will have a significant history of experience once the C-17 is
available. For example, the same engines heing used today on
the Boeing 757/767 are the Pratt-inhitney 3027 that are to be
used on the C-17. The engine will have nillions of flight

hours by the time the C-17 is flying.

52




Notes - Chapter III

1. DOD Directive 5000.3, p.2.
2. Ibid.

3. Chronoloqgy of Airlift in World and National Crisis,
HQ MAC/ XPD (Maj J.E. Goodwin), undated, item 22.

4. McDonnell-Douglas Proposal for the D-9000,
Vol.2:Sec. 8.2 and Vol.4:Secs. 2.3.3 and 4.3, and
Mission Scenario Analysis Document (MSAD).

5. C-X RFP.

6. Proposal, Vol.2, Ch. 1,p.l.

7. Ibid, Vol.2, Ch. 14, Sec. 14.2.2.2.
8. Douglas Brochure, undated.

9. Proposal, Vol. 2, Sec. 14.2 and Vol 4, Sec. 2.1l.1
and 2.1,2. :

10. RFP, System Specification (SS), para. 3.1.4.

11, Proposal, Vol 2, Sec. 5.2.2.2 and Vol. 4, Sec.
2.1.5. '

12. 1Ibid.
13. RFP, SS para. 40.4.

14. Proposal, Vol. 4, Secs. 3.1, 3.2, 3.3, and 3.4.

15. Ibid.
16. Ibid.
17. 1Ibid.

18. A comparison of airfield definitions in RFP SS
para. 40.4.

19, RFP, SS para. 40.4.
20. Proposal, Vol. 2, Sec. 2.1.5 and Vol. 4, Sec. 2.2.3.

21. Proposal, Vol. 4, Sec. 2.3.1.

53



22.

23.

24,

25.
26.
27.
28,

29.

30.

31l.

32.

33.

34.

35.

36.

SAAF is defined as being a minimum of 90 ft. wide
by RFP SS para 40.4.

RFP, SS para. 40.4.

Proposal, Vol. 2, Sec. 3.1.3, 3.1.4, and 3.1.5, and
Vol. 4, Sec. 2.3.2.

Ibid.

RFP, SS para.»40,4.

RFP, SRD para. 18h and 20a.2.

Proposal, Vol. 2, Sec. 8.2.6, and Vol, 4, Sec, 4.3,

Proposal, Vol. 2, Sec; 8.2 and Vol. 4, Sec. 2.3.3
and 4.3.

MAC Airlift Operation and Maintenance, Boeing
Military Airplane Co., Feb. 1980, p. 24.

RFP, SRD para. 3.6.4.2 and 4.7.4.2.

Proposal, Vol. 2, Sec. 2.11.4.3, and Vol. 4, Sec.
2.4.4' 4.4.30

Proposal, Vol. 2, Sec. 5.2.2.2 , and Vol. 4, Sec.
2.4.2, 4.4. .

RFP, SS para. 3.2.2.3.1.

Proposal, Vol. 2, Sec. 5.2.2.2, and“Vol. 4, Sec.
2.4.2, 4.4.

Proposal, Vol. 2, Sec. 7.2.2, and Vol. 4, Sec.
204.2’ 4.3.4.

Su

s ikt g —




Chapter IV
Operational Tffectivencss
lfow that the capabilities of the aircraft have heen
evaluated, the second part of operational effectiveness to

analyze is the nmission of the proposed C-I7.

Part 2¢ iissicon Analysis

-a =¥ 4= e Tr e iy ” = e - - L e G el
Prior to ceonduct of any il1sslon analvsls t:ie s15810n
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being analyzed nust he defined. Once <defined, the analysis

may he conductesd in the conte:rt of many paraneters. To focus
this thesis, the analysis of the mission of the C-Y is
conducted in the context of the followving pararieters: a ¢eneral
description of the Turowvean Theater environrent without the
thireat imract; and, the cxisting and vprowosed doctrine which
supports the intratheater airlift reguirement as viewed by
hoth the Air Force and the Arny.

'ission Definition

The nission of the C-I is defined hy several
documents; however, the MAC System Operational Concept (30C)
(1) defines the mission succintly as having two parts:

First, the aircraft will airlift cargo including
selected outsize, heavy weapon systems over stratecic
distances using air refueling if required.

The C-¥ will deliver this cargo directly to SAAF's which are

close to the battle area and then recover to theater /07's.
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Sccond, once at a theater 102, sone C=Y's will shuttle
carco, including outsize, to the SAAT hefore reverting to a
strategic, intertheater role.

The key points of this dual nmission are the strategic
Adirect delivery and intratheater shuttle of outsize cargo to
SAAF's which for both roles are close to the battle area. 'The
intratheater mission may use any of the emplovment subelements
to deliver the cargo in the theater.

The RFP prescribed the C=-X capabilities in terms of
strategic and tactical airlift mission profiles. The profiles
include the ability to flv the tactical ernlovinent 'iission the
50C deseribes by requiring an intratheater shuttle caratbility.

limited manner, the T'FP addressed the closeness to the

7]
[=H

In
battle area issue by postulating the sdrvivability
requirements for the aircraft., (2)

Unfounded perceptions of the C-X¥ mission exist, and
should be clarified. The C=X 1is primarily a strategic airlift
aircraft; the intratheater role is secondary. Dr. 'farold K.
Rrown, as Secretary of Defense, emphasized that he considered
the C=X to be a long range, outsize cargo airlifter with an
intratheater role only to the extent this role did not get in
the way of its strategic capability. He went further by
saving its intratheater role was secondary; not used to
determine its design; and only to be used after the
intertheater 1lift was carried out. (3) The strategic mission

requirement was validated by the CII{S documentation of our

need to add 25 nmillion ton-miles per dav (MT/D) of
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additional intertheater airlift, of which 19 YT/D is outsize.
(1)

The CI7S also docurmented the shortfall in intratheater
outsize airlift. Today we have no intratheater outsize
airlift capability in AC.

Professional proponents of the C-X describe this
intratheater mission as airlift to SAAl's close to the battle
arca. They have not stressed the level of hostility the C=Y
will operate in nor the forward depnth of the bhattlefield it

will £ly to to vrovisde logisties support. 3as a result,

operation of C-Y aircraft into SAAF's close to the battle area

e

conjures visions of flying a DC-10 size aircraftf routinely

1

into airfields located in brigade support arecas ("Si) in the
main battle area. This perception does not appear realistic;
however, it has not been discounted by the “AC SCC.

In the treatrment of operational considerations that
may affect the employment of the C-X¥, the SOC lists ceneny
threat as a consideration. The SOC descrihes this
consideration in terns of the threat's immact on C-X¥ route
planning, tactics, delivery mode, and the type of supporting
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 enemy threat. This
reciuirement for forward depth will be addressed later in this
chapter. Survivabilitv/vulnerability and threat will ke
addressed in Chapter V.

The Environment - The ZTuropean Theater
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Sen. Thomas 'l. Sadler nresents a vivid nicture of

the Turomfan theater the C=¥ will have to 1y ins

"Thvision if you will, over four hundred tactical
airlift aircraft noving throushout Turome to over a
hundrad alir fields supporting 'MATO air forces and to
literally hundreds of secondary air fields, drop
zones, extraction zones, and landing zones in surport
of land forces. Tnvision alsn, tlhe sinultaneous
daily movement into and out of the theater of
hundreds of strategic airlift and CRAF aircraft and
the need to vnrovide logistics support and guidance to
thiese missions. Tnvision if you will, reshing
transport fliaghts vith the rmovenent of thousands of
- 1y and onenyefiohters and bornbers garticivating

‘rizandly
in the air warees" (%)

The congestion that airlift aircraft will face in the

theator is evident and will be intensified in the early Adavs

of the war. The intense level of airlift required in the
carly days of a war is best illustrated by the U.S.
22,318

ef fort produced for the 1973 Israell war with Iyypt:

during the first 32 days on 145 C=-5 and
(7)

its cargo, the peace treaty

tons were delivered

422 C-141 missions. By the tine sealift could arrive with

had been signed. The total

resupnly prior to the truce was

Airfields, even SAAF's,

supported hy airlift.

are large imnovable tarcgets

for the enery. Attriton of available airficlds will effect all

types of aircraft and competition for ramp space will be high.
This fact alone will influence dispersal to SAAF's, even
the rear of the theater, by friendly aircraft cavable of
their restrictive characteristics. Some surviving }0D's
of fer runwvays linited in length by enemy air, nissile or

artillery attack and therefore will only be open to aircraft

capable of landing on the remaining runway until repairs can
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pe affected.

Sround lines of cornwunication (LOC) including road,
rail, and water will be linmited and airlift may be the only
neans of supply. (8) The LOC's may be limited by point or
area interdiction. Area interdiction due to the use of
chemical or nuclear weapons nmay deny the surface movement of
forces and their supplies from the rear forward. Airlift may
be the hest means of timely movenent for introductiorn of
situation.

forces into the tactical

)

"mpre”ictable, rapidly developing comkat situations
will further stress the call for airlift. The ground
comnander will have a need for reswponsive airlift. (9)
Nfficient utilization of aircraft will suffer due to the need
to respond to energency or unscheduled airlift requests. The
addition of these requests to scheduled airlift will place
unknovn demands on intratheater airlift. The magnitude of the
additional demand will bhe a function of the intensitv of the
comhat. The existing balance of power in the Surorean theater
heavily favors the ilarsawv Pact and the disparity is »rojected
to qgrow.(10) This too will increase demand for rmore and
responsive airlift which will further exacerbate congestion in
the air and at air fields.

Attrition of the airlift fleet will place further
demands on the airlift system. As a planning factor, only 203
of the airlift fleet will be available at the onset. The Air
Force predicts within 180 days airlift will suffer an

approximate one third loss and this is based on the assumption

that MNATO can achieve effective air superiority.(1l1)
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Doctrine

Noctrine is described as a stated helief or a

statement of intent.(12) For the C=I, this statement should

o
o]

expected to address the manner in which the Air Force will
support both the strategic direct delivery and intratheater
shuttle mission, including the interface of these missions
using the dual role C=II. To “ate, no stated Adcoctrine exists in

1rst stop tovard Jdevelonnent of

Hy

the Air Force. (13) The
doctrine for employvirent of the C-¥ lies in the Jdocunent
descrihing the C-Il's operational concept: the 2\C C- 30C.
This document states the mission in general teriis for the
purpose of initiating the acquisition process. Once the
acquisition is anproved and vigorously pursued, the vrononency
of the C-X will develop the airlift doctrine more fully. (14)

The C-X will provide a service whose primaryv customer
will be the Arny. C=¥ doctrine should also ad-dress the suwppvort
the Army expects the C-Z to provide. The Army is in the
initial stages of developing this portion of the doctrine.(15)

In the absence of existing C-X doctrine, assessment of
existing Air Force airlift doctrine and Arny combat and
logistics cdoctrine is necessary to establish the most likely
course of doctrinal development for the C=I.

In Air Force !fanual 1-1, Rasic Aerospace Doctrinc of
the USAF, airlift is categorized into strategic and tactical

lift. The manual states:
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"Strateqic airlift resources 1033055 a canability
to airland or airdrov troous, suvnlies and eguipment

-0 aurment tactical foreces wion reculrod."(15)

This logically supports the concept of C= direct delivery

h

through augmentation of tactical airlift. Strategic airlift

doctrine is assessed by LtCol Sorenson in an article titled
"Airlift Doctrine". In this article he treats the evolution
of airlift doctrine through the nresent and projects the
shortfall of existing strategic airlift doctrine for
supporting oserations in a "high threat, Ligh'intensity conbat
environment".(17) lis Lypothesis Is that our current strategic

airlict doctrine may not work in the cornbat theater:

"hile the tried and true specialized logistics
doctrine has served the strateqgic airlift forces well
for the last 45 vears and will continue to do so when
owerating dav-to-day air lines of comnunication, the
doctrine is not up to the task of vover vrojection
into a combat situation."(172)

e goes on to assert that for strateqgic airlift to be
useful in power projection, strategic airlift crews rwust he
trained in the tactics required to fly in the threat
environment. This statement is easily transferrable to the
C-Y since it will be a strategic airlift aircraft routinely
operating in the tactical airlift domain rather than on the
augmentation basis of today's strategic airlift,

It can be argued that {AC is currently acddressing the
viability of using strategic airlift in a power projection
role through various training and test programs. A portion of
today's C-141 crews are currently trained and maintained in

iy

the combat airdrop nission (CAM). The only tactical nission
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they are not capable of acconmplishing is the extraction
nissicn. Additionally, stratecgic airlift crews and aircrartt
are flving in Red Flay and other traininc exercises using
various tactics and wrocedures to evaluate and iimrove
strategic airlift augmentation of tactical airlift. ‘llurerous
studies, tactics developnent and evaluation (TD&T) projects,
and test and eovaluation of aircraft nmodifications to enhance
tactical augmnentation have been undertalen in recent

vears.(19) Theso efforts should e invaluable if the C-7

hacones onerational. TNecognition of
will be used in the combat theater is evident in the
survivanility/vulnerability aspects that were incornorated in
natrt-in the C=i; BFP,

In describing tactical 1lift Alr Force !fanual 1-1 goes
on to say:

"Tactical airlift supports theater ohjectives

through logistics support of all theater forces,
including those engaged in combat, and is normally
executed under the operational control of the air
conponent cormander. Tactical airlift »rovides the
immediate and responsive moverent and delivery of
conbat troops and sunplies into objective areas
through airland, extraction, airdrop or other
delivery technicues."(20)

Tactical airlift doctrine solidly supports the use of
tactical airlift resources well forward in the DA as
suggested by AF! 1-1's contract to provide logistics support
to "...all theater forces, including those engaged in
combat...." AF' 2=4, Tactical Airlift, contracts to »rovide
this logistics support as far forward as the Rrigade Support

Area (3SA). (21) T'™Men reading AFM's 1-1 and 2-4, one
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1

irmportant factor nust »he understood: althougli the tactical

Rirlift forces are chouned to the Theater Comaander as theater

b=

airlift assets, they are routinely unider the overational
control of his Air Force comvonent conmander. (In recality, the
COALF, who ultimately is a representative of CinCrAC.) (22)
Subjection of airlift resources to a threat environment is
routinely based in the judgenent of the air component

cormnander. Threat vulnerability is a function of proximity to

the TENA. Chanter V will address now the threat increases

W]
0]

rroximityv to the FIDA irncreaseos.

The C="7 with its ual role mission can logically ke
supporte? by bhoth strategic and tactical airlift Jdoctrine.
Its direct delivery nission neatly fits stratecic airlift's
auyrentation role. Currently, the C-lJi in its CAM role can
be chopped to a theater commander to augnent theater airlift
employment if the need arises.

The C-II intratheater shuttle nission can be supvorted
Lv tactical airlift doctrine. The question of how far forward
the C-=X would be used to suoport Army combat forces would fall
within the theater air component commander's jurisdiction over
tactical airlift employment. Although the C-=141 could be used
in this role, it lacks the capabilities of the C-¥ to routinely
operate into SAAF's. This limits the C-141 to airfields not
in proximity to the FERA and therefore reduces its exposure to
the threat. It 1is conceivable, with its capabilities, the C=X

A

could routinely operate in close proximity to the FLZA based

on current airlift doctrine.
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Joint tactical airlift doctrine for airborne forces
has recently heen rovised in the draft joint manual, T
100=27/AT" 2=4, Doctrine for Theater Jirlift and Joint
Airborne Operations. The scope of the manual is "...to
provide guidance for joint activities from the initial stages
of an airlift operation until its termination." (23) This
manual discusses the three tactical airlift employment
subpelenents of airland, airdroo and extraction in Zdetail.
Nescrintion of the airland subelement underscores the
contraints under which any tactical airlift aircraft rust

operata.

Enployment by airland c¢ffers nany advantages to the
Arny including more economnical use of a}rlift, capablility to
deliver nission essential items .that are not air dropprable,
nlus enhanced tactical integrity. It also has the
disadvantages associated with landing zones: clearance fronm
obstructions, trafficability, increased delivery time over
airdrop/ extraction, and command and control. In the likely
event the Air TForce is called on by the Army to airland in the
objective area, the Air Force qualifies the support that will
be provided:
"The speed with which airland elements are
cdelivered into the objective area depends largely on
the availakility, capacity, and sccurity of landing
zones or other land facilities."-Tgﬁﬁﬁggis added) (24)
Security of the landing zone includes determination of

the security required, as a function of threat vulnerability
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and the security forces available vhether it includes lovel of
air suveriority, ground forces alrcady in the area, or
vhatover is necessary. In addition to being enployed as
tactical airlift to support Army combat units, the C-I will
have to provide Army logistic support throughout the theater.
Air Force doctrine for logistic support descrikes tlhiis support

as routine, scheduled or unscheduled channel traffic within

the theater (25) presunapbly to rear area supply points for

-

Sirthor Army Jdistrihution.

Arny doctrine for hoth conbat and
currently underjoing major overhaul to acconodate the Division
76 concont and will likely ovolve further to supoort the
Airlanl 2000 concept. Tristing lozistics doctrine was
revicved to determine the manner in vhich the Armyv logistical
network for combat is operated and its level of r~liance on
airlift to »rovide transrortation of supplies to the conmbat
force., ‘'either concent will have a significant invact on the
cesign of the in=beiny logistical networl: the Arny uses for
comiat.

Txisting Army logistics doctrine treats airlift
prinarily as an asset for vroviding transport to the theater.
The bulk of the intratheater transport is described in terns
of the Arnmv's organic transwort, surface and heavy lift
heliconter, with only cursory attention to non-organic
transnort. This attention usually centers around “escrivtion
of terminal overations or the organizations required to effect

transshipment from non-organic to organic transport. (26)
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Nescrintions of the usa2 of non-organic transwvort is
linmited to barely rmore than a listing of the tyres of
transrnortation rodes available for in-theater use., For
oxarple, P 54-=7, Theater Ariy Logistics, includes airlist in
a short Jdiscussion of theater transprort (rode) opcrations anong

motor, rail and inland waterway operations. (27) The iranual

stops there and assigns intratheater airlift to \C. It adds:

-

"Army air transvort units provide airlift support
for Arny forces in accordance with operational

rocuiroments."(22)

Aditionally, reliance onh airlift for in-theater
sunport is descriked as available only on a tentative hasis
and is thereofore reserved for priority carco rather than
routine novenent:

"During actual operations, the theater commander

allocates a v»ortion of the available airlift to

thueater arny. For planning purposes, howvever, air

movenent capacity is an 2ssumption bhased on

coordination with...2ir Force planners. This assuned
canacity seldom exceeds the reguirenent for movenent

of vriority cargo. If there is an excess, vblanners

should use it for non-programned priority

novenents...Therefore, clans should not provide for
routine rwovements by air of other thnan priority
cargo.”(29)

Airlift presently plays a significant role in priority
movenent of bulk and non-outsize cargo within the theater
using the C=-130, The C=-¥ is designed to £ill the void of
intratheater airlift of outsize cargo. Presunably,
intratheater airlift for outsize cargo will also be lifted on

the priority basis used for non-outsize cargo. (Priority

cargo usually refers to items critical to the continued
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offoctiveness of combat oberations.)

The lonistics netweork used for delivery of conmand

-

roqgqulated(30) Class VIT (rajor end iten) supply such as a tank

is a good eramrle of the present systonm for delivery of

priority outsize cargo. The major end item may be shipped to

-

the requesting unit's supvorting service and supply unit (S&S

3

o (P3)) or directly to the unit.(31) The provimity to the
FEMM will ke determined by the location of the <delivery point.
SJenerally, the delivery noint is no closer than t
Sunvort Area (DSA) but may be as far forward as the "rigadie
Juprort Areca (DSA). The DSA is usually located in the
division rear, approxinately 20 w' to 30 3y from the FEDAL(32)
The 7SX is usually located din the brigade rear), anproxinatoly
12 v to 29 Iz from the' FERX.(33) :

Corps transportation asscts are required to rmove a
tanl: from the CTorns reoar rforvard to the <divisien. These

assets nay have to :move a tank from the division rear forwvard

to where it is to be issued to the receiving unit.(34)

TThen reconstituting a unit, the Arny plans to use a
syster called !'eapon Systen 2eplacenent Operations (7'SRN).(35)
Replacing a tank using !'SRO is a conplicated process that
increases in conplexity as the number of revlacement tanks
increases. Transportation to the fighting unit is a
significant limitation since transvortation to the division
rear is nrinarily dependent on heavy eguiobment transporters

(}MET) over distances that may exceed 100 n.(30) tlaiting time

due to non-availakility of linmited HET's added to the time to

67



transport by surface increasingly delays providing needed
tanks to the supvly cordanvy, vhich in turn issues the tank to
tlie arimored unit. Use of the C= in place of the IINT will
shorten the transport tine but the delays incurred waiting for
available airlift way exceed the queuing tinme for IIRT's.
Availability of C-Y sorties nay he greatly riore limited than
HET'se
Once the tanlk: is delivered to the supnly corpany in
the NSA/DSA, actions nmust Dbe taken to get the tank to a
"randy for conpat" status:
"The tank cannot e put into "ready for conkat”
condition at: the DISCOIL until all of .the OII (hasic
issue itens: ralios, installatior “its, otec,.,) anil
other iteins requisitioned individually are
received...esponsibhility for crewing, arming, and
fueling the tank rests prirarily with the tanl:
battalion.
The ability of the battalion to accomplish these
tasks devends on thie enerty situation and the
availability of the tank, crew, aruawunition, and
Zuel."(37)
™e point here is that actions are necessarv to get
the tank ready to fight. If the C-Y were to deliver the tank,
either directly fron the CONUS or shuttle it from a CCRPS
;lon/rop, these same actions would be necessary: Today, a
vlethora of restrictions apply to airlift of weanon systemns
including quantity of fuel allowed in the vehicles and
transportation of armunition with or without a weapon. The
weapon system may not be transportable with peripheral vehicle
equipment (ZII) such as antennas and machine guns installed
due to their size or rosition on the host vehicle. These

factors may preclude delivery of a tank in a "ready for
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conbat" status and therefore incur preparation delays.

Cranted, this crample usedl a tanls as the major end itenr, an

innfficient use for the O=I

3 however, the sane problems would
oxist for other outsize carqgo such as the Infantry Fightineg
Veliicle and other more efficient loads.

sSurmary

Noth Alr Force and Army doctrine are acdaptable to the

C-7 nission; however, the merits of using the C=-1 are
situation dependent, For the Xir Force, use of the C=Y will

likely depend on the air comronent coimanier exercising his
judgreant in cxposing the C=II to the forvard area threat. For
the Arny, movenent priority deprends on criticality of need by
the combat unit and will dictate their recuireront,
AlrLand Pattle

The major impact on the C-I resulting from the AirLand
Pattle concent lies in the tvpes, sizes, and weigiits of
equipnent the C-¥ will ne tasked to airlift. An Air Force
study titled "Airlift of Army Ceneral Purpose Forces", (Saber
Size=Arry) Jdeternined the inpact of the Arny's nmodernization
program on the capability of the Air TForce to airlift typical
Army units.(38) The study was part of an effort to Jdenonstrate
the need for modernization of our airlift. The study
illustrated that "our airlift is becomning increasingly
incapable of rapidly noving the combat forces of the Armyv."(392)

The study cowmpared the weights of 1978 Army forces to

the wveights projected for 1986 forces. TFor exanmple, a
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rechanized division would grow in weight from 51,167 short

siiort tons or an increase of more taan 241

= =
toas to ‘Ol it

percent. Additionally, this sane division's out-sizo
cquinment would increase by more than 63 percent.(49) This
study effectively illustrates the task the C-X will face along

with the C=5 once AlrLand Pattle is fielded.
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Chastor 'V

Operational Tffectiveness

I have dascribed the congestion an:d some of the
operational problens that will placue airlift in the Turopean
tlieater war environment. The addition of cneny threat in the
thnater will tend to further complicate both the conqgestion
and oenurational rrolxlems. The smaeny Bhraat inclules tihroats

eitliar vhile airborno or vwhile on t£the groun:d, wdriornn

threats include enony air Jdefense fighter aircraft, cneny
attacl: heliconters in an air-to-air role, cnoavy air Jefensa
artillery or othor ground bhased cneny veapon systens ranjying
fron individually deplored surface to air missiles (3M1's)
through anti-circraft artillery (AXMA) to snall arns.  “round
threats ineclule interdiction of runways, taxivays ani marizing

ramps, sanotace, or attac!: hy enermy surface coithat £forcos.
The level of intensit

y of the threat can he exnected
to increase as vou near the battle and wvould likely ke ost
intense at the FLRA. Use of intratheater airlift close to the
battle area has bheen shown as doctrinally supportahble un to
and including the T3A. Therefore, it is realistic to deduce
the C=" in an intratheater role nay have to face the threat
consequences in this area of the battlefield.

Part 3: Vulnerability/Survivability

In order to assess C-' vulnerability, the threat as it

specifically affects tactical airlift in the vicinity of the
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Frith will he addressed, Survivabilityv of the C="7 will he
assassed by roviow of the active rwasures required to enharce
C='7 survivability and a Jdescription of the survivahility
cuzalities desiimed into tle C=17,

Attrition of the airlift fleet and the loss of airlift
cavability result frorm the vulnerability and survivability
charaéteristics of the airlift fleet. As previously stated,
the U.5. can expect up to a one=third attrition of its
airlift-flect in-the'first 180 days of:a war. (1) This is a
conscorvative estinate hased on the confident asswintion that
the IATO alr forces can achieve effoctive alr superiority in

the theater. Uecardless of the nercentazoe of attrition an?

available. 2Xdditionally, use of the C=Y in its intratheater
role removes it fronm its strateqgic role, X loss due to
increase expvosure to threat forces may permanently renove the
C= from the strategic arena, further degrading our linited
strateqgic airlift capavility. (3)

Vulnerahility Assessrent

JCS Pub 1 defines vulnerability as:

"The characteristics of a system which causes it
to suffer a definite degradation (incapabhility to
perform the designated mission) as a result of having
been subjected to a certain level of effects in an
unnatural (man-made) hostile environnent.,"(4)

C-X wvulnerakility is best assessed hy the threat
forces the aircraft will be exposed to when flying in the
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expected Turopean environment. The threat is catecorized into
threats uhile airborne and threats on the jround. Doescrintion

of the threat will be discussed in tuo Hlanes: horizontally and
vertically. The horizontal plane encompasses the distance

from the FETA the C=II could be exvosed to any oneuny threat

vhether surface weapons or aircraft. The vertical vlanc ’

encompasses the altitude above ground level the C=Y could he

r

encaged and attacked by surface weapons or aircraf:.

. The flicght regitwes' of the C-"7 as
rission detzrmine its exposure,  The specific charactoristics
of the C=17 will bte addressed in the later survivability
assessnent, hut sone irshutable flight rooirmoes should he
Aiscussed as.rart of the vulnerability assessment. These
include the airdrép, takeoff, landing Agd LAPES nhases of
tactical airlift overations. All of thesc nhases place an
aircraft in a hicghly wvulnerable state,

Nuring airdror opcrations, the delivering aircraft
must slow dovm in the viecinity of the dror zone at a low
altitude to allow safe and reliable delivery of whatever is
heing dropped. Alrspeed and altitude limitations are imposed
hy paratrooper safety, parachute capakilities and cargo
extraction or delivery techniques. Airdrop is routinely
accomplished with airspeeds ranging fron approxinmately 110
knots to 130 knots. (5) Using 120 knots as an exanple,
aircraft performing airdrop would take thirty seconds to fly
one nautical nile., If the run-in to the D7 is considercd, the

tvpical airdrop aircraft rust be at this slowed down speed at
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least two miles vrior to the DI and will hold this speed over
thn D7 for anrroximately two. more niles until the rersonael/
cargo has safely leparted the aircraft. Acceleration to escape
airspeed i3 not instantaneous and adds to this exposed

distance flown. If the acceleration distance is liaited to

1,

less than one mile, the total exposure distance could bhe as
little as five miles..{G) At 120 knots,:an'aircraft
voerforming air drop aay, therefore, be exposed for ur to 2.5
minutes at dron altitude,

. Parsonnel airlrop for combat is currently restricted

above the groumd wviile carso airdron

r

to no lower than 750N fee

-

-

above the grounid for CDS and 11M0D

s

can o as low as 500 fees
fent for other cargo. (7) Tnven lovering the dron altitude to
less than 500 feet would still place aﬁ aircraft significantly
. above tree level while disregarding drop safety. This height
above tree level adds to the exposure of the cdronping aircraft
to ground weapon systems and other low flyiny aircra’t such as
heliconters.

During landing, airlift aircraft are in a highly
“vulnerahle flight regime. ILxXposure is a function of aircraft
maneuvering. &ven using high rate dives and climbs exposes
the aircraft for significant periods of time at low altitudes.
Although the aircraft's forward speed usinyg higii descent rates
may be as high as 120 knots its forward travel rate over the
ground may not be more than half or 60 knots. Using

maneuvering and high rate descents in visual approach

conditions, the aircraft may be exposed at altitudes less than
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3000 ft for a tine greater than one minute at distances up to
A nile from the runvay.
Inder instrunont conditions (in peacetime: ceoiling and

2y

visibility less than 1500 £t and 3 miles, respectively (2))
the landing aircraft nay be exposed for distances up to three
miles at airspeeds ranging from 100 knots to 210 knots. Using
120 xnots approach speed up to a one nile peint and 120 knots
lancding speed for only the last mile of the approach as an
example, a landing aircraft nay bo exposod for 70 seconds at
altitudes from 3000 £t down to ground level.(9)

During take ofi, aircraft are again in a hichly
oxposed flight regine. Tmtil climb/maneuwvering speed is
reacned, an aircraft taliing off is usually at a constant rate
of clinh at a stable altitude. The gr;und distance covered,
even if tightly spiraling over the talaof f airfielsl, will have
a radius of approximately one niile and the aircraft may be
exposed for pericds of at least one minute and may easily
exceed this.

LAPES is a conmbination of landing, airdron and
takeoff. Typically this maneuver recuires the aircraft to
approach the airfield in a stabilized manner, deploying a
drogue chute approximately 3 miles fronm the extraction zone
(Z7) at an altitude of approximately 150 £t with an airspeed
of 130 knots. On the last portion of the final apvroach to
the 7, the extraction chutes are deployed. The goal is to

arrive over the ITZ at 5-10 ft wvheel height at an airspeed of

130 knots. Once the extraction is conplete, the aircraft's
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performance (distance/tinming/clinb rate, etc.) approxinates
talceoff with tlie excsption that the crev will have rore
aircraft conficuration cleanup requirements and thercfore
checklists to verform, Total e:xposure will bhe from ground
level to 1000 £t at airspeeds averaging 130 knots for a period
of time approximately two minutes long. According to one

-

recent stuwly, LAPES provides the hest chance of success for
aerial delivery in forwvard arcas. The folloving »oints :madle
»y the Assistant Division Cormnander of the lst Cavalry
Division support why LATES can e considered the delivery
tactig of choice for the Army.

"1. <delivery to the division rear ailowa The

Divisiorn/ Arigadce trains to nwove sunnlics.

2. wprovides robile DT's for naneuver ground

comnanders.
3. precludes concentrated supply targets of a fixed

T
Lddmd @

4, rrovides increased flexibility (rore LAPTS) if
diraectly delivered to DSA." (19)

These nphases of tactical airlift operations are
inlierently vulnérable. Tf the onerations are required to be
conducted in forvard areas the vulneranility increases
accordingly. (10) As tactical airlift operations approach the
FEDA, the alrcraft become suscentible to more of the enenv's
air defense package. (11) 0On tie ground, the eneny air
defensce pacikage is made up of anti-ailrcraft artillery (233)
and surface-to-air missiles (SiAl7). Unlike previous vars with
solid front lines, future conflicts will liely have highly
irregular frent lines. Ue likely will not have the relative

degree of security for forward area airfields we have
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éxperience:l in the past. (12) iMen eneny forces penetrate with
thedr air lefense weaponry, the valacralility of theater
airlines of comraunication will increase.

Current Soviet air defense coverage Zor rotorized
rifle and tanlz divisions is provided by organic air defense
regiments. This regiment is ecuipped with either 5-60

Autormatic AA 57mm guns, SA=6H or S\=8 SaAM's., (13) ‘otorized

rifle and tank regiments writhin each division also have

L

oraqanic air Jefonse battaries. Those batteries are orjanized
#ith a vlatoon each of TSu=23=1 Cuarl 221wt Self Pro;

cuns and 53=9 S)i's, (14) At batallion 1lavel, tlw nainstay is

alssile for defonse

n 1

thie 53=7 S\ which is a shioulder=Sirod

against lowv flyihy aireorafti(1l5) This conbination of or~anic

air defenses have a vertical coverarse of as low as 20 roters

for the S5A-9 and up to 13,700 £t for the SA=5.(156) The

W

effective anti-aircraft range for the = Su-23-4 is kea (17),
thile the SA-9 has a range of 6 km, the SA-5 a range of 12.5
kn, and the SA=C- a rancge of 30 km.(1?%) Guidance for the SAM's
are either infrared (IR) homihj or visually directed. (19)
Tigure 7 granhically depicts the horizontal and vertical
coverage of Soviet Division—level 2AA and SA''s.(20) Exposure
to this air defense environment renders any aircraft flying in
the area highly vulnerable to heing shot.down. Although their
air defense is organized to protect Soviet forces from attack,
given the opportunity, these weapons have the capability to
fire on any aircraft within their range. Airlift aircraft may

be considered highly lucrative targets when they are
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resunplyving combat operations,

e alr defonse [orens listod

are only thiose orranic

to ddivisions and regiunents. JSoviet Arndes and Fronts asove

=
i

division level also have organic air defense weapons

assilanan

» SOMe with nmuch greater ranges. The forces described can

well cover the airspace over the nain battle area all the way a

bacik to the krigade rear areas (21) As'previously seen, the

L

POA may [doctrinally bo situated betwveon 12-=29 lai from the P20

Intercaptor alreraft rounl out the 3aviet alr Jdefonse
sy stens  They have therission-to destroy onery aircraft
povond the mainws range of the ground wearons. (22
Tatogjration of the two systmis is Ly veodFacliical ar asd
Higier agltitude 1evels. (23 The enjtage.endt cnvelone for
intercentors is greatly expanied over ghﬂ qround waeaoons;
however, they may be less effective against lovw flying
airlifters due to the combination of a current lacl: of loolk
down =-j:shoept down capabikity {24) and their own vulncerapility
to our air defensec weaponse. Thelr lack of effectiveancss
arfainst lov flyinglairlifters may kel supplenented by the large
nurber of armed helicopters in the Soviet Tactical Alr Arny.

These helicopters are prinarily designed for close air support

and anti-tank combat. In addition to carrying anti-~tani guided
*n

missiles (ATC!) these helicopters all have nachine guns (26)

that could be used against tactical airlift aircraft

supporting tactical airlift operations. Soviet aelicopter

air-to-air capability is just now emerging. 2oth the U.S. Alr
Torce and U.S. Army have evaluated Soviet lwelicopter air-to-air
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capapilities and tactics. (27) ?é can exsect the enemy's
arved helicopters, such as the iiinAd, tolbe a potantial
air-to-2ir threat to U.3. and JATO aircraft.

The previously mentioned irregular front lines not
only increase the likelihood of exposure to air defense
weapons, »ut render airfields in the forvard area less securc
to penetrating cnony ground forces. My tactical airlift

.
ing eneny ground forces

D

aircraft caught on the cround Dy advan
would Leé highly lucrative tarjets as would the carco they were
delivering in sunnort of combat cporations. Xirerast aav be

s L

irmobilized at an z2irfield due Lo interdicton of the

airfield's runvays, taxivays or parking-ranp. The liniting
factor;is the; availability of.a rermaining ruavav segment long

enough to; allow takeoff.  Consider:interdiction of the already

short runway length of a SAAF: A 3000 It runwvay interdicted

once at the mid-noint will leave less than 1500 £t useable for

takeoff., This may ke prohibitive for takeoff at any gross
veight,

AT and direct fire weapons used against aircraft on
the Qround could be devastating. It is riore likely that these
forward airfields would beincreasingly exposed to eneny
insurgént activitias. A single insurgent armed with an SA-7
could casily be within 2-3 kn of a forward airfield's aporoach
or takeoff zone, and could theérefore shoot dd&n alrcraft in
the airfield's traffic pattern.

Of course, this picture of the threat eﬂv1ronwent in

forward areas nay be overstated since it does not address
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friendly air superiocrity, the protection of our groun:d forces

or sudpression of enemy alr defense, Additionally, given an
oxpected threat, the CONALT may not want to exvose s

tactical airlift assets to such a threat; on the otlher hand,

0

thie tactical sitnation may denand their support.
Vulnerability to the threat is a profound argument for not
using airlift aircraft in forwvard areas, regardless of their
size and flying qualities.

Prior to assessing C-II survivahility, the following,
taken from a paper discussing the T=3's use in a tactical

environrnont, foreshadows the discussion of C-X vulneraipility:

"Ther single, nost iuportant zrounent against
crploying the C=5 in resupply ovnerations is its low

prohability of survival in a hostile onvironment and
the resulting impact this would heve on the airlirft
fleet. Smaller tactical transports with low=level,
cray chute capability ars not as vulnerable to ground
fire as are large aircraft, due to their size
alone."(23)

Also,

"...The airlift aircraft, as presently coaceived,
is increasingly vulneral:le to eneny aircraft

defenses. Unless threat envelopes are avoided,
suppressad, or screerecd, airlift cannot overate in

the hostile environment on a sustained basis."(292)

Survivability Assessnent
An aircraft's survivakility in a hostile environment
is deternined by both actiye and passive measures taken to
minimize wvulnerability to the threat. Active measures may
include operator-controlled tactics, use of the ai;craft's
performance capabilities, or offensive electronic counter

neasures. Passive neasures nay include design considerations
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such as systen redundancy, shielding, fail-operative systan
Aasisin, or'other designed-in safety Factors that are also

icial” te¢ survivalkility. The threat array in a forward
area hostile environment has beea shown to be staghgering and

its impact is magnified vhen flying large'airceraft in a

]
&)

retises lumbering fashion to accomplish tactical airlift
iissions. To ninimize €=Y vulncrability to the threat, the
aircraft rust be desizned with survivability as a doninating
interest. Additidnally, the aircraft’'sliould have ' desiyned-in
cerformance characteristics available for use Ly the o
to* increase survivability.

Tactical Mmerations

The C=17 is designod to maxitize orerator=influanced
survivability, scemnincly as ruch as can be for a wide-hody
aircraft during tactical operations. Prior to slow doun for

alrdron, airland, or extraction, the aircraft cén be flown at

ad

(5]
7]
]

lov altitudes at nigh sveed, 410 knots. (30) Thi i
cortbined with thé cormparatively low aural signature (31) of
its engines reduces the enemy's detection capability

approaching the DZ/LZ/TZ. Once' near any of the zones, the

airecraft has been designed to rapidly decelerate using

ui

inflight thrust reversers. Once the tactical operation 1
comnnlete, the aircraft's engines have a liigh thrust to weicht
ratio allowing fact acceleration for escaping the Do/N0. The
exrosure time for stabilized flight over the DT/LT cannoct be
significantly altered by the aircraft's flving capabilties.

v

Vulnerability reduction for these flight regimes must rely

8s



&

©

I-l-
cr
D
=
0
=
it
Q
(]
F
l—.l-
0
w
-~
0
0
=
=}
o+
]
N
3
9]
)
n
c
a1
]
]
@]
=1
'O
o]
1]
W
futa
<
b]
T
7}
':I.
I_:_i
=
H
]
'fl'l
s
o
'..‘
©
)]
-

The tactics used to accouplish elither airdron or

1 .

extraction can be ey to increasing survivapility. Proper use
of tactics can increase surprise and reduce exposure through
random selection of routes and run-in headings to D7's/ &7 's.
Random use of DZ's/ LZ's decreases the predictability of the
tactical operation and takes advaantage of the enemy's unlikely
capabkility to cover all routes, run-ins, and zones with encugh
fircrowver to sten the tactical epsration,

)s praeviously stated, LATES is the delivery tactic of
choice for the Arny (22) in a threat onvironiient. The

a‘lvantages to the airlift fleot are gained by the akility to

vary the direction of the asproach, to fly the run-in at

.

éxtremely low altitudes, and to spend minipunm exposure time at
the I'Z. (32) These three factors if applied to any tactical
alrlift operation will reduce exposure and thereby increase
survivability of the tactical airlift aircraft. (34)

Although LAPES combines these three factors
effectively, there are times that airland will have to be used
due to thie perishability or value of the cargo being
delivered. The route to the LT may either be flown at high
speed and low altitude, rmuch like LAPES, with rapid
deceleration for landing or at high altitude with a high speed
spiral over the airfield and rapid deceleration for landing.
The C-17 is desi¢gned to rapidly decelerate from 350 knots
(cruise) to 113 knots (approach) in 55 seconds. (35) This is

accormplished 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
C-17 can maneuver in a tight spiral or at descent rates of
15,000 feet pef minute. (38) The ability for tight spiral is
due to the combination of inflight thrust reverses and
externally blown 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 2 also depicts the takeoff/climb out
capabilities of the C-=17. The time to Elimb 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
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
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stationed crew members in the troop doors with flare pistols.
The intent was to protect the aircraft against infra-red (IR)
SAM's by firing a flare to cause the SAM to home on to the
flare instead of the aircraft's engine exhausts. (41)
Protection against heat-seeking SAM's using flares is an
example of a defensive counter measure to increase

survivability.

Altitude (1000 1)

Fig. 8 C-17 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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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 convertors 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
convertors 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 aircréft
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 igtensity 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 than
airfields supporting the DSA in the division rear area. |

\

91



10.

11.

12,

13.

14,

15.

16.

Notes - Chapter V

AUSA Special Report, p. 6.

There are vaious attrition studies, the bulk of
which are classified. 4

CMMS documents the shortfall by theater and by
cunulative days into the conflict.

Department of Defense Dictionary of Military and
Associated Terms, Joint Chiefs of Staff, JCS Pub 1,
1 Jun 79, pp 367-8.

hese airspeeds are the allowed minimum and maximum
airdrop speeds for the C-130 and C-141.

Five miles 1s a conservative estimate based on
experience flying the C-130.

Operations, C-130 Tactical Airlift Operations, MACR
55=130, Department of the Air Force, HQMAC, 1 Nov
78, Fig 23=2.

Flying, General Flight Rules, AFR 60-16, Department

of the Air Force, HQ USAF, 5 Dec 80, p 7-1.

3000 feet is an average start altitude for low
altitude approaches.

Tactical Airlift in the Eurovean FEBA(U), AE Mras
and JS Parmeter, May 77,SECRLET- US Government
Agencies Only, p.45.

Ibid, p. 39 and 41.

The Use of the C-5 in Forward Area Deployment and

Support, Col L.B. Shuler, Air War College Research
Report, Maxwell AFB, Ala., April 1969, p. 22.

Soviet Army Operations, US Army Intelligence and

Threat Analysis Center, Department of the Army,

Ibid, p 5-24,25.
Ibid.

Organization and Equipment of the Soviet Army, HB

550-2,Combined Arms Combat Development Activity,

92



17,
18.
19.
20.
21.
22,
23.

24,

25-

26.

27.

28.

29,
30.

<

32.
33.
34.
35.
36.

37.

Department of the Army, 15 July 1980, table, 4-7,
p. 4-7.

Ibid, table 4-6, p 4-6,.

Ibid, table 4-7, p 4-7.

Ibid.

Tactical Airlift in the European FEBA, p. 15,16.
Thid, P 4le.

Soviet Army Operations, p. 5-29.

Ibid.

The ngiets have shown increasing technological
capability for look-down, shoot-down and are

expected to have this capability in the near future.

Operations, FM 100-5, Department of the Army, 1 Jul

1976, p 8-3.
HB 550-2, pp 5-69 to 76.
"Helicopter Air to Air Combat Operations", Maj Gen

C.H. McNair,Jr, United States Army Aviation Digest,
Oct 81, pp 1,2.

Use of the C-5 in Forward Area Deployment and
Support, pp 36-37.

Ibid.

Douglas Proposal, Vol. 4, sec 2.1.2.

The C-X aural signature is comparatively lower than
the C-141 - a significant requirement for
survivability in the tactical low level environment
to reduce detection by troops on the ground.
Tactical Airlift in the European FEBA,p 45.

Ibid.

Ibid.

Douglas Proposal, Vol 4, sec 2.2.2.

Ibid.

Ibid, Vol 4, sec 2.4.5.

93



38.
39.
40.

41,

42.

43.

44.
45,

46.

Ibid, Vol 4, sec 2.13.
Ibid, Vol 2, Ch 1, p 1l4.
Ibid, Vol 2, Ch 1, p 1l4.

Based on personal experience during flight
operations into hostile environments.

Douglas Proposal, Vol 2, Ch 16, p 1.

"Jane's All The World's Aircraft, 1979-80",
R. Taylor, Jane's Yearbooks, pp. 175 & 187.

Douglas Proposal, Vol 2, Ch 16, Fig 2, p 3.
Ibid.

Ibid; P 2]

9L

John W.



Chapter VI

Conclusions/Recommendations

The preceding analysis of C-X capabilities , mission
expectations, and vulnerabilities defines problems peculiar to
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, alfhough important to
total analysis of the C-X acquisition, are not within the
context of analyiing the operational effectiveness of the C=X
in the Curopean 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
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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. ELvery 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 buying various mixes of
airlift aircraft such as a combined buy of C-5A's, KC-10's,
B=-747's, C=141'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 "-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
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performed away from airfields where complete maintenance is
usually available, such as MOB'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
lack of commonly available maintenance stands or servicing
equipment. Transport of such equipment to the austere
airfield may require use of airlift, ﬁherefore, further
detracting from the intratherater airlift system's cargo
transport productivity.

Alrcraft 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 sérviceable 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 1lift 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

97



of the C-X, such as restricting it to a benign or low threat

environment, 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-5A, 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 the 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-¥ may be able to continue use of interdicted !OB's after
other widebody cargo carriers find them unusable. These types
of tradeoffs under varying conditions ﬁust be thoroughly
examined to determine the force mix for airlift.

Other tradeoffs have been adopted and continue to be
examined. They include such plans as Prepositioned Overseas
Material Configured 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 Problens

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. UWhen the C-X supports the theater
commander, command and control relationships can take various
forms. First of all, this control could be retained by the
supporting command - !AC; 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 MAC 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 remaln responsive to crises worldwide.
Additionally, MAC would retain the ability to reassign airlift
resources without being constrained by theater boundaries.(4)
Today, the MAC 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 MAC, 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
xnowing 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 MAC 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
mode. Current command relationships allow the C=X aircraft to
be MAC-assigned’ for 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 commander(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.(95

To illustrate the magnitude of the problem, consider
current means of deployment used in Reforger cexercises. The
bulk of troops are moved by passenger efficient airlift,
namely CRAF, while their equipment, if not POMCUS, is moved by
MAC in the early stages of the war. At the onlcoad 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 uéed 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
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-5A, It reduces the C-X's
exposure 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

Although this paper has examined the C-X in its
intratheater role, the C-X aircraft was 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 flexibility of
cargo delivery to forward areas. If the C-X 1is 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 conduct the
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
those instances where the receiving unit must provide the
drivers or crews to move equipment to their forward areas.
Finally, using decentralized SAAF's as APOD's may
compound problems of coordination and forwarding
transportation when the SAAF is unavai;able for use due to
combinations of weather, limited approach aids, interdiction or
insecurity of the field. Although direct delivery has
benefits in terms of dispersal and resultant decrease in
congestion, routine factors such as weather may force use of
MOB's that will likely be able to continue operations 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 MOR's while SAAF's are
likely to have a lower priority and therefore may force C-X
operations back to !IOB's. Any of these factors may further

congest the MOB.

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
Furopean theater environment.

Capability

The C-17 appears to have the necessary design
characteristics to operate effectively in the diréct delivery
mode, the shuttle delivery mode and the tactical employment
mode. Flight test of the C-17 will refine this rough
assessnent; 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 have not been
proven and can only be validated by flight 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=I{,
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 emplovment 1s 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 MOB's ratﬁer than SAAF'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
conposed of surface weapons, surface-to-air weapons,
air-to-surface weapons, and ailr-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 wvulnerable 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 secﬁrity 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
characteristics, 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 survivabilitv.

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
alrcraft as a viable airlift force hingés 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 EC!! 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 ecquipment by air to forward areas.

c. Air Force and Army nechanisms to
coordinate the timely and correct delivery of
specific CONUS cargo to dispersed SAATF's
in-theater. :

d. Operational effectiveness in other
theaters of operation such as South llest Asian

or Pacific.
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Notes - Chapter VI

Discussed in Chapter III, Capabilities under the
measure of ground maneuvering.

The impact of command and control is expanded in
JCS Pub 1,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 accomplishment 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).




4.

5.

As previously discussed, when the C-X mission is
changed to the shuttle role, it crosses the
distinct command relationships 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. Vvi.

Thid,; pe Vvii.

Implementation Plan for the Consolidation of DOD

Airlift Resources, 20 Sep 77, p. C=III-4.

See definition of Operational Command in 2c above.
C-¥X Command and Control, Shaw, p. Vi.

Ibid, p. 20.

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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