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- SUSTAINMENT IMPROVISATION - EXPANDING THE REALM OF THE POSSIBLE
xg by MAJ Randolph B. Wehner, USA, 5& pages.
;al(‘s
;ﬂ% This monograph investigates historical examples of
ey sustainment improvisation at the operational level to determine
' the role sustainment improvisation has played in the conduct of
o the operational art of war and the significance of improvisation
3&. for future operational sustainment planners,
0‘9;\"
ﬁﬁ: . Firet, twentieth century improvisation examples are
i described with a general situation. The examples from World War
Il include the aerial Hump operation in.the China-Burma-India
- Theater, the logistics—over—the—-shore %t 0TS) "operations with the
*# Mormandy Beach landings, and the system of express highway routes
fh to include the Red Ball Express. More recent examples from
@i‘ Vietnam include the civilian contracting of terminal services and
ﬂ@ a modern aerial Red Ball Express for high priority parts
. resupply.
"o
‘ﬁx In each case appropriate detail iec presented to create a
ﬂsz broad picture of the effort, techniques, and procedures employred
3@\ to create and operate the improvisation. Significant problems
fﬁg and costs associated with the operation are highlighted to
illustrate some of the challenges that can be expected when
#v improvising sustainment. Specific focus is pltaced on why
qﬁ sustainment improvisation was required operationally. Reaction
ﬁﬂ time and duration are analyzed. =The command and control aspects
@& of the improvication are explored to determine at what level the
Wt decision was made for initiating the action and who controlled
3 the sustainment operation during ite life span. The operational
[ role and impact of the sustaimnment improvisation is analvzed to
3* determine how the improvisation expanded the realm of the
g possible. Opinions are expressed for whether or not -the
:ﬁ% improvication was worth the cost. )
Ao
Findings, lessons learned, shared characteristics, and
gﬂ , implications are presented to better prepare future sustaxinment
?ﬁ improviserz when they are challenged to expand the realm of the
gﬁ posesible, Some of the shared characteristices include the
ﬁh inevitability of the need to improvise, the large magnitude in
2y time and resources required for operational level improvisation,
the high risks involved, and the common shortfalls in
&f transportation. Implications for the future show that
*e: sustainment improvisation at the operational level may be
xc required routinely due to force structure constrainte, worldwide
*L mission requirements, unpredictability of future conflict, and
U increased consumption rates, Commanders and subordinates must
. practice creative thinking, innovative problem solving, and be
Mﬁ prepared to take prudent riske to expand the realm of the
ﬁq possible through sustainment improvisation.
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SUSTAINMENT IMPROVISATION - EXPANDING THE REALM OF THE FOSSIBLE

INTRODUCTION

Shifting political constellations and changing operational situa-
tions have probably prevented the vast majority of past commanders
from conducting their wars with anything resembling the number and
type of resources they would ideally like to have. This has meant
that commanders have needed certain personal qualities, such as
adaptability, resourcefulness, ability to improvise [emphasis
added] . . . (D

Martin Yan Creveld i
Supplying War

The ability to adapt and to improvise [emphasis added] are just as
important to the logistic forces as to the combat forces . . . (2)

Henry E. Eccles
Logistics in the Natiocnal Defense

Von Mol tke has said that no plan survives contact with the
enemy. Since historr ceems to support this idea no matter how
well operations are planned, what is the operational lewvel
logistics planner supposed to do to prepare for sustaining unpre-
dictable contact with the enemy? The U.S. Army has developed
doctrine to help the logistician meet the sustainment chxllenges
of AirLand Battle. The U.S. army“s capstone doctrine manual, FM

100-S, Operaticons, and FM 100-10 (Draft) Combat Service Support,

the Army’s capstone sustainment manual, both specity improvi-
sation as a fundamental sustainment imperative. FM 100-5
recognizes that:

No matter how carefully commanders and planners try to anticipalte
events, unforeseen contingencies arise in every conflict. Enemy
action, interruptions of sealift or airlift, and natural disasters
can all upset plans and require improvisation. ([In the past,] CSS
[combat service support] planners and operators have had to
improvise to meet unanticipated emergencies. In such situations,
normal operating procedures must be suspended, unusual sources of

-1 -
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supplies and transportation exploited, and exceptional risks
accepted . . . Such improvisation has long been one of the Ameri-
can soldier’s qreatest strengths and should be viewed as an advan-—
tage in meecing emergencies. [Emphasis added] (3)

FM 100-10 (Draft) additionally highlights improvisation:

+ + » A historical strength of the American soldier is improvi-

sation. He has taken problems and unexpected setbacks in stride.

That improvisation must be a halimark of CSS . . . Nothing is sure

in war; the best plans are thwarted by unforeseeable events., These

events usually require emergency measures and diversions from

normal plans and procedures. ¢4)

While these descriptions focus on reactive or crisis impro-
visation such as in an emerqgency or sudden change of mission with
extremely short reaction time, there ic another type of improvi-
sation ~- proactive or deliberate improvisation. Proactive
impraovisation is seen in history when the operaticonal sustainment
planner anticipates a shortfall and with more reaction time
develops an improvised solution where none existed prewviously.,

FM 100-10 (Draft) alludes to this within its section on
improvisation:

Supporters must seek new, innovative solutions to problems. Bold,

imaginative methods {must bel developed. The routine and the

traditional must be discarded if they will not solve a3 problem.

Extraordinary methods may be necessary to get things done.

(3

Even if FM 100-53 and FM 100-10 had not highlighted sustain-

": ment improvisation, it is still vitally important for an opera-
o tional planner to appreciate what has been improvised in histary
b L and to consider the special new demands the future may hold. The
J'E study of history shows how the realm of the poscsible was at times
7,
o expanded further than anybody might have expected, and helps
!
Al prepare for what could be required to support future cperaticons.
Y
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‘Qf Sustainment improvisation at the operational level is what
vyl
Ly this monograph is about. It attempts to answer the questions:
e what rcle has sustainment improvisation playred in the conduct of
0.|:
&o the operational art of war and what is the significance of
M)
0
33 improvisation for future operational sustainmment planners. In
.g pursying answers to these guestions, the basic definitions of
kX
4.0,
:ﬁ operational art and operatiocnal sustainment, and who igc involved
X .
st
‘ﬂ come from FM 100-5. This field manual uses operational art to
h; describe the practice of war which links the strategic and
¢ R
l’.‘
{: tactical levels of war:
E'n‘
£§ Operational art is the employment of military forces to attain
- strategic goals in a theater of war or theater of operations
£ through the design, organization, and conduct of campaigns and
~;} major operations. . . . Operational art sets the objectives and
_ﬂj pattern of military activities. . . . (&)
[y -
>
K. - Important for further discussion is an understanding of the
%% broad range of heirarchies of command which deal with the
: operational art. FM 100-5 states that:
)
3 .« .« No particular echelon of command is solely or uniquely
}) concerned with operational art but theater commanders and their
L)ﬁ chief subordinates usually plan and direct campaigns. Army groups
i‘ and armies normally design the major ground operations of a
X campagin. And corps and divisions normally execute those major
s ground operations. (7)
- Finally, while there iec nc precicse definition, FM 100-5
o
i{ describes operational sustainment asz:
,.: . « « those logistical and support activities required to sustain
- campaigns and major operations within a theater of aperations.
o Operational sustainment extends from the theater sustaining base
{ . or bases which 1ink strategic to theater support functions, to the
> forward CSS units and facilities organic to major tactical
oY formations. (8)
4:. )
Ly
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ﬁ With this doctrinal background, it should be clear that

N}

¢

f? operational art and cperational csustainment not only link stra-
. tegy and tactics but they also overlap activities of both; oper-
N

t

:5 ational art/sustainment trancslates strategic goals and objectives
o

)

:f into tactical activities, and tactical activities are the tools
N the operational artict uces to achieve the strategic goals and ’
I

o

2 objectives, Therefore, the reader should be aware that some im-
1§

:_ provisatiaons which directly play a role in the cperational art

- may occur at the strategic level and some may occur at the tac-
3

K tical level of war. Improvisation is important at any level and
“ut

]

5 can have a far reaching effect, regardliess of the level of

0 activity ~——- strategic, operational, or tactical -- at which it

3

5

v occurs.

g

ol METHODOLOGY

"A

o .

< To investigate sustainment improvisation’s role in the

g

2 coperational art, historical improvication examples are deccribed
K with a general situation. Appropriate detail is presented to

S

o
:5 create a broad picture of the effort, techniques, and procedures
)

'

K emplored to create and operate the improvisation. Significant

! prableme and costs associated with the cperation are highlighted
R
L to illustrate some of the challenges that can be expected when
o
. impraovicing sustainment.
;; Specific focus is on why custainment improvisaticn was
f; required operationally. For instance, was there a crizis action
A/
‘v

like the unexpected success of Patton’s Third Army or wae the
¢
‘. -4~
)
!"
-
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gg_ improvisation more deliberate like the Mulberry constructicon?
)
KR
ﬁ¥ Reaction time and duration are analyzed.
LER
ol The paper explores the command and control (C2) aspectz of
iy
§%' the improvisation to determine at what level the decision was
0
&% made for initiating the action and who contreolled the sustainment
ﬁﬁ : operation during its life span.
B
;ﬁé The moncaraph attempts to determine and analyze the
) :
e
4% operational role and impact, both positive and negative, of the
S, sustainment improvication. 1t also analyzee the question of how
k) ':
%Q the improvisation expanded the realm of the possible. It offers
EMEY
L
ﬁﬁ opinions abcut whether or naot the improvisation was worth the
:j_ cost in men, materials, and other resources. It also analrzes
S
A
sl the sustainment improvisations for amy common relationchips.,
(L~
!f‘ Finally, it presents appropriate findings, lessons learned, and
t?; implications to prepare future cuztainment improvisers when they
AN
,5 are challenged to expand the realm of the possible.
3
.2 HISTORICAL BACKGROUND
s gaV
o
12§ .3, wartime history in the twentisth century contains many
3?5 examples of operaticonal suztainment improvigcation. During World
N p g
LDy
- War I1, the China-Burma-India <CBl) Theater had the first highly
E tx‘i
f@ visible large cscale improvisation for U.S. forcee. The Hump
o
¢
fﬁ- : operation, the only sustainment link between India and Allied
[y
3 forcese in China operated at a high cest in Vivez and equipment,
1Y
1 S
;;- but with great military operational and political success.
e
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o
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In the European Theater of Operations, the Normandy landings
utilized improvicsed sheltered harbors created with sunken ships
and portable ports Known as Mulberries to conduct logistics-
over—the-shore (LOTS)> operations. The early Allied successes and
rapid pursuit across France would have been impossible without
this LOTS custainment since deep water ports were captured later
than expected. The pursuit phase of this Normandy Campaign was
made poscible with one of the most famous operational sustainment
improvisations of all-—the Red Ball Express. This operation was
the foundation for cseveral other express highway routes all of
which expanded operational possibilities.

Twenty years later, in the 17407<, we would be impravising
sustainment for the Vietnam conflict. Port facilities in Vietnam
were ceriously overcrowded with the build up of forces. Civilian
contractors were hired to handle terminal services. Shipping
delaye in processing requisitions, the complexity of new
equipment and the harsh tropical environment of Vietnam meant a
reduction in weapon system availability and an increace in the
demand for repair parts. To offset this increased urgent demand
for parts, a special air delivery Red Ball Express was improvised
to sustain the most critical weapon srstems.

All of these cperationa]l examples of sustainment improvisza-
tion have unique details and circumstances that make them worthy
of study. They alsc have a common characteristic, in that they
all involve elements of a transportation system. This should not

be curpricing since wirtually all functicne of operationxl

- -




sustainment are dependent upon distribution or transportation
capabilities. The noted logistics historian James A. Huston,

writing in The Sinews of War: Army Loqistice 1775-1953

recognizes the power of transportation’s influence on
syustainment:

Probably the most common limiting factor in U.S. Army logistics
has been transportation. Whenever shortages of supplies or equip-
ment have appeared at the battle fronts, from the Revolutionary
War to the Korean War, more often than not it has been the result
of some shortage in transportation somewhere along the line.

While transportation might be the most general limiting factor
on logistics as a whole, the limitations of transportation itself
might be determined by a small segment of the total transportation
system -- shipping, port facilities, roads, railroads, vehicles,
or other faciltities . . . Generally most transportation diffi-
culties for U.S. Army forces have been found within the theaters
of war . . . ()

In addition to this transportation commonality, each of the
historical improvisation examples expanded the realm of the

possible in operational capabilities,

CHINA-BURMA-INDIA

China became vital strategically and operationally after the
December 1941 Japanese offensive both as an ally and as the base
for a future counterattack againet Japan. The Chinese forces,
though poorly trained and equipped, neuvertheless forced Jap-
anece ground forces to be committed in China as opposed to other
more critical areas in the Pacific. Japan had successfully
isolated all of China by sea and after Rangoon fell in March and
Lashio fell in May 1942 the supply flow by land over the Burma

Read ended. (10D
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Prior to Burma‘s fall, President Roosevelt had received
information from the Chinese Foreign Minister early in February
1942 which forecasted the eventual closure of the Burma Road and
the icsolation of China. When the inevitable happened, the
President reassured the Chinese:

The Japanese may have cut the Burma Road, but I want to say to the

gallant people of China that no matter what advances the Japanese

may maKe, ways will be found to deliver airplanes and munitions to

the armies of China. We remember that the Chinese people were the

first to stand up and fight against the aggressors in this war.

(1

Roosevelt had already addressed the problem of supplying
China in a tasking letter to General George C. Marshall, the Army
Chief of Staff, on 25 February 1942: "It ie ocbviously aof the
utmost urgency . . . that the pathway to China be Kept open.”
(12>

To keep "the pathway to China" open, the United States ce-
lected Lieutenant-General Joseph Stilwell to be the American
Commander in the CBI Theater of Operations. The War Department
ordered Stilwell to "assist in improving the combat efficiency of
the Chinese Army" and Marchall broadened the tasking guidance
when he emphatically told Stilwell: “"Suppeort China.” (13> All
of this quidance for Stilwell came in February 1942 and included
the mission to improvise an air sustainment link even before
China waes icsalated. Stilwell wrote in his diary after he
received his orders and verbal guidance:

Events are forcing all concerned to see the importance of Burma.

We must get the air line (Hump) going at once and also build
backcountry roads. (14)




Besides sending Stilwell, the United States Government had
already been providing part of 100 million dollars in lend-lease
supplies and equipment to China since 1941. (13> This amounted
to well over a hundred thousand tons of cargo and delivery of
lend-lease cargo would be the first use of the fledgling Hump air
line.

Stilwell gave the unprecedented miccsion to improvise sus-—
tainment by air to the United States Army Air Force’s Tenth Air
Force which was under hics control in the theater. The initial
plan involved building up China‘s Mational Aviation Corporation
(CNAC) fleet of aircraft. Simultaneously the Army Air Force
(AAF)Y was planning air resupply from Assam over the mountains of
Nocth Burma to Myitkrina on the Irrawady River (see map | on page
41). Unfortunately, by June 1242 only ten aircraft had augmented
CHMAC and Japanecse ground forces had overrun the airf}eld at
Myitkyina. The only solution remaining was for American pilots
tc fly from Assam airfields across the "Hump" of the Himalara
Mountains to Kunming, or Yunnanyi, China. The first American
flight was in April 1242,

The initial mandated objective was to supply 4,000 tons of
cargo a month to support the Chinese Army and the China Air Task
Force. In May 1942 during the TRIDENT conference, Precident
Roosevelt ordered an increase in monthly Hump tonnage to 7,000
tonz by July and 10,000 tcne monthly starting in September 1943,

(14> These increases were in response to Chinese pleadings for

more support and the expanding needs of the U.S. China Air Tacsk
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Force and General Stilwell‘s ground operations. But by July 1942
only about half of the President’s ordered increase could be met.

In 1944 there was a great augmentation of the Hump effort,
and Stilwel]l had captured Myitkyna Airfield which permitted a
more southerly, safer Hump route so that by July 1945 a peak Hump
monthly record of 71,042 tons of cargo from India to China was
attained. Finally in November 1945 the Hump operation cofficially
ended with a total of over 180,000 missions flown delivering over
650,000 tone of gasoline, ammunition, lend-lease equipment and
supplies in 43 months. ({I?)

A1l of the ltegendary achievements of the improvised Hump
sustainment operation were not accomplished without a cost in men
and materiel. Inexperienced crews, poor facilities, unreliable
aircraft (the Consolidated C-109 and C-87 aircraft had an acci-
dent rate 500 percent higher than other aircraft) (18) and the
treacherous environmental conditions contributed to a high acci~
dent rate. For example, in one seven month pericd from June to
December 1943, there were 155 major accidente on the Hump route
causing 148 crew fatalities. (19> However, because of increacsing
experience, better equipment and improved saftety measures the
accident rate per flying hour was reduced over 80X by July 1945,
(20

China-Burma-India Analresis

The Hump &airlift operation is an example of a reactive im-
provisation mounted in a sudden crisis——the 1942 Allied defeat in

Burma and the subsequent closure of the Burma Road. This road
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ﬁg had been both the link between China and her allies and the
&
;5 supply route for Army Air Force elements based in China. The
RN
o initial improvisation responded quickly to the need for airlift
«“| \
th
gh} but fell short of the high tonnage requirements for several
)
‘ggz: months,
et
eatdR The Hump operation expanded the realm of the possible for
)
‘vl
: ; the CBl campaign. It was the airlift sustainment effort that
.O N . :
%@ made victory against the Japanese possible, helped save China,
W and prohibited Japanese diversion of forces to counter the
Wikl
i : gsuccessful United States Pacific Island campaign. An Air Force
i
&:\ historian describes the operational impact of the Hump operation:
;;_ More important, the Hump airlift made possible the continued
}1 resistance in China . . . Without these supplies the defense of
*Sﬁg China would not have been possible. As it was, the allies in
AN China were able to avoid being crushed by Japanese military might.
ey The Japanese imperial Army was forced to maintain 1.2 million
troops and uncounted numbers of valuable resources on the Chinese
:? ) mainland. Had it achieved a quick victory there, Japan could have
ﬁg.ﬁ left a smali occupation force in China and moved the remainder of
; " its force to oppose the Americans in the Pacific, perhaps maKing
;ﬁéﬁ the istand-hopping campaigns more costly than they were. (21)
L
J Decpite all of ite remarkable achievements, the Hump Opera-
’z § 1
W tion had command and control (C2) problems which fell into two
Wy
55* categories: C2 of the actual tonnage allocatione and C2Z2 of the
;:: resources of the Hump airlift. First, tonnage allocation
W
;.Q decicsiones made by the Precident at the 1%432 TRIDENT conference
b
ﬁg} created a dilema for all operational customers of the Hump air-
ey
1Tift. The amount of limited Hump supplies allotted Brigadier
2.
". ]
fib General Chennault in China was insufficient to support major air
._" operaticns and the remaining chare of tonnage was inadequate to
e
.I'Q". -11-
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bolster ground operations. (22) While trying to appease
everybody, no one was satisfied and the tremendous operational
potential of an improvised sustainment effort was diluted to
ineffectiveness, This highlighte a C2 lescson for sustainment
improvisation: priorities must be clearly delineated and leaders
must be educated on requirementes and limitations of any
improvisation system to achieve maximum benefit,

Command &nd control of the resources of the Hump airlift
initially rested with the Army Air Force’s Tenth Air Force,
located in India, after CNAC couldn‘t handlie the macssive cargoe
tonnages. In October 1942, Hump C2 shifted to the Air Trans-
port Command (ATCY which was deemed more experienced in thie tyrpe
of ferrying operation and was considered the best headquarters to
manage a large scale airlitt. ATC maintained the Hump C2 foar the
duration of the airlift. The turbulence in C2 from March unti)
October 1942 illustrates the uncertainty ascociated with such &
massive improvised effort and the consequent need to be flexible,
experiment, gain experience, and adjust CZ2 to find the aoptimum
arrangement.

Stilwell developed & campaign plan to reectablich the qround
1ink between India and China through Burma. He planned on a
converging attack with his Chinece X-Force, which he was training
in India, to attack into Burma from the west along with the
British forces. The attack from the east was to be the American

trained and lend-lease equipped Chinese Y-Force with air support
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provided by Chennault. The official Army historiane Romanus and
Sunderland wrote about the impact of the Hump con this campaign:

Tring together the Indian and Chinese halves of this great expanse

of Asia were about fifty transport aircraft which flew between

Assam and Yunnan airfields, the whole operation Known colloquially

as the Hump., (23

Clearly the Hump expanded Stilwell” s realm of the possible
by making a converging attack possible.

Stilwell had further dewveloped a plan for revitalizing
another thirty Chinese division Z-Force to handle Japanese
opposition in eastern China. Thiszs force would have been entirely
supported by Hump tonnage, but the Chinese continuocusly delayed
this force’s development and let Chennault’s Fourteenth Air Force
now in China do the bulk of the fighting in the east for them.
The Fourteenth Air Force, however, was axlso csupplied completely
by Hump tonnage, so the successful defense and limited offense
agaitnst the Japanece in China was all attributable to the Hump
improvisation.

When Stilwell”s northern Burma campaign achieved csuccess in
reopening a ltand LOC through Burma to China, it was done almost
entirely by forces from the Indian cide ul the theater. Chinece
politics and footdragging delayed the commitment of the eastern
Y-Force. Significant, however, ic that even with the land LCC,
Stilwell Road, reopened, the importance of Hump air supply
tonnage did not diminish. OQOut of cver 91,000 tons shipped intc
China during July 1945, over 73,008 tons (80X) still was

delivered by the Hump csustairment improvicsation. (24)
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? Nat only did the airlift sustain combat needs such as
E Ll
)F
‘4. ammunition, petroleum products, weapons and soldiers, but also
*he human surviwval needs such as food and medicine. Literally
:;ﬁ everything soldiers and their commanders needed went by air. No
| -_':.
‘\H other special air csustainment effort
P, .« +» .« was the sole means by which a combat theater was nourished.
o « « . every vehicle, every gallon of fuel, every weapon, every
‘Hﬁ round of ammunition, every typewriter, and every ream of paper
o which found its way to Free China for either the Chinese or the
> American forces during nearly three years of war was flow in by or
from India. (25)
p{: To assess the impact it ic appropriate to quote the official
~a
:$: Air Force historians, Crawven and Cates, as they answer the
40
2 question of whether or not this largest, most costly sus-
Qy: tainment improvisation ever attempted was worth the cost in men’s
;_-1:..
;&; lives, money and materiel:
X 2 \
. « « it can be urged (SIC) that the reqime of Chiang Kai-shek
(- would have collapsed without the support of General Chennault’s
> command and that Chennault’s men were wholly dependent upon the
| {: Hump 1ift. 1t can be argued that it helped to prevent the
' ﬁ. Japanese from overrunning all of China and preserved for the
"N forces of the United Nations a base for launching an air attack
J upon Japanese shipping, upon vital Japanese industrial installa-
) }- tions in eastern China, upon Formosa, and even upon the Japanese
.:E homeland. Thus it may have speeded somewhat the conclusion of
,::. hostilities against Japan . . . (26)
A
W With all of the Hump successes, and despite the costs, the
P future of airlift was assured, Craven and Cates best summarize
o
L
izj the Hump operation‘s future impact:
o
hes Here the AAF demonstrated conclusively that a vast quantity of
b cargo could be delivered by air, even under the most unfavorable
:s circumstances. . . . In military and civilian circles alike men
:?: were forced to modify their thinking regarding the potential of
ey airlift. The India-China experience made it possible to conceive
N the Berlin airlift of 1948-49 and to operate it successfully.
When the Korean War in 1950 required the emergency delivery of
1A
"-‘1
193 -14-
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?r*: large numbers of men and equipment to the Far East, the precedents
:\ Y and the techniques for doing so were at hand. (27)
ey
" EUROPEAN THEATER OF OPERATIONS
A :
WL
:ﬁy Sustainment improvisation on a grand scale was ucsed not only
g ol
xﬁ in the CBI Theater of Operations in World War II, but also in the
hm European Theater of Qperations (ETO)>. In ETO the pcsitive impact
5" ..
B .
{%ﬁ of improvisation probably had the greatest effect on Allied
"t
*ﬁﬂ victary in any confliict to that date. Two major cperaticnal
@ﬁ level improvisations occurred. 0One, deliberate, involved the
R
h’; logistice- over—the—-shore (LOTS) cperation on the Normandy
f. "
i
iﬂ beaches. The other, a reactive improvisation, involved a series
P4
ﬁw aof express highway routes that had various color coded and alpha
\
)
;95 character names, the most famous of which was the Red Ball
i Expresz.
.?&3 Normandy Eeach Operations
L%
f&ﬁ The Allied invasion of Northwestern Europe required
Lo
@, ~ ]
o tremendous tonnages of supplies to be transported onto the
.
f%ﬁ continent to support first the S spearhead divicsions and even-
{'. “#
™
Ny tually 3% divisions. The Germans certainly recognized the
“&9 impar-tance of high zustainment tonnage requirements and never
3$: expected the Allies successfully to accomplish an invasion
‘*? without & large port. They planned their coastal defenses
123¢
>
e accordingly. Every deep water port along the English Channel,
}y northern France, and Belgium was thoroughly fortified and heavily
oo . |
4, manned. Hitler had given the defenders orders to defend to the
e
e last man. (22)
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The Allies realized the existing ports would be unusable and
early in the planning, confronted the challenge of how to get
tons of supplies from deep draught ships miles off shore through
unshel tered water and over the Normandy beaches. The problem was
addressed at the highest lewel on the British side, when in May
1942 Prime Minister Churchill wrote to hie Chief aof Combined
Operations,

« . . directing that a solution be found for the problem of

special berthing facilities on the far shaore. Suggesting piers

which ‘must float up and down with the tide,’” he ordered: ‘Don’t

argue the matter. The difficuities will argue for themselves!”

(29)

British and American researchers began tao improvise methods
to meet the two major challenges of first, protecting harbor
areas from the harsh channel waves by providing sheltered water,
and second, operating beach and port facilities within these
artificial harbors,

To create artificial harbore three different types of break-
water devices were developed and employed. Two hundred +oot long
hollaw cruciforms called LILOs and later renamed Bombardons were
to be used as outer breakwaters. & system of block ships, which
were damaged or obsolete merchant and rnaval vessels, were to be
sunk in a row, with enough of the ships remaining above the water
line to protect against the 21 foot tidal range. The third
harbor improvement, the caisson, code named Phoenix, would prove
to be the most extensive single effort in the plan for providing
shel tered water. These were large (some were 40 x 200 x 538

feet), towable, and sinkable concrete boxes used to build a
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deep-~water breakwater. Sheltered water within a manmade
improvised harbor was fairly ascured.

The U.S. Navy came up with two reasonable solutions to the
port problems. One solution used pontoone and pontocn ferries
and the other soclution utilized a spanned pierhead (also called
Lobnitz piers) connected to flexible eighty foot floating pontoon
bridge spans (nicknamed Whales). Both of these port systems
worked and cne U.5. Rear Admiral noted that, "When the history of
World War Il is written, it will record that the Towly pontoon
plaved a significant role in virtually all of the major
campaigns.” {(30) All of these portable port innovations
caollectively were called Mulberries, <(See figure 1, page 42), ‘

Az with other improvisations there were costs associated
with ectablishing sheltered water. The csheer effort that went
into building caissons as part of the whole improvised harbor is
noteworthy and illustrates the resourcees that may be associated
with a massive improvicsation. Caisson construction took from
two to seven months workKing around-the-clock. Materixls consumed
included S45,000 cubic rards of reinforced concrete, 20,000 tons
of timber, and 30,000 tons of reinforcing bars. Practically
esvery ward, drydock, and basin in Southern England was utilized
1n construction, &s well as every ocean going tug to tow the
caissons to France. (31)

Met only were there high construction castz in the beach
projects but also there was a price to be paid in reduced

operaticn efficiency and cargo accountability., PBecauze of the
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}%ﬁ delayed regular port operations, the continuing flow of inbound
e

f“ﬁ cargo, and the need to maximize the greater than expected

‘?{ capability of the improvised aver—-the-beach operations, &

:Eﬁ decision was made by the Navy on D+2 to unload all cargo

?,' regardless of its pricrity. (32) This decision, while explaoiting
S the capabilities of a successful improvisation, repeatedly came
;és back to haunt logisticians later when they had sericus problems
.gﬁ locating and accounting for desperately needed equipment and, in
n 2 some caces, even units. This led to wasted time and materiel

f N resources as duplicate requisitions had to be resubmitted,

éﬁ: resulting in multiple handling and accumulation of excess

?i; supplies in the overcrowded beach storage areas. This is one

E§ cacse where a sustainment improvisation almost worked toco well and
lfﬁ forced logisticians to lose accountability and controtl.

{$; Mormandy Beach Analysis
:égg The resultz of the deliberate improvization effortz at

-;Tﬁ getting supplies across the Normandy beaches were crucial for

;gg garly allied operational succecz and ultimately for victory in
ﬁgg Europe. More basically, the very plan for an amphibious landing
dﬂ‘ on Mormandy would have been impossible without the deliberately
'?&: improvised LOTS capability. The chief of the COSSAC (Chief of
»;&. Staff to Supreme Allied Commander) planning group recognized this
TR
%9 improvisation’s contribution when he wrote, "Moo rezponsib's group
:fﬁ cof officerse could ever have been found to approve the whaole

)

S&: OVERLORD scheme if it had not been for the idea of fulterr».,"

" (23

"
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Command and control iszuez had no serious negative effect on
the improvicsed Normandy beach cperaxtione despite the turbulence
in C2. Senior staff logisticians shifted between five dif-
ferent headquarters during beach operations. Flanrning respon-
sibility shifted between seven different headquarters. There
were exrly problems, however, as Britizh and Americans tried to

coardinate

N

onztruction efforts, ports, and harbors. The =olu-
tion to these problemz appears to be combining ocperational C2
into one superior headquarters, a lesson reinforced on express
highway routes Jater. (342

The improvised artificial harbor became even mcore important
than originally planned since the capture of the deepwater port
at Cherbourg waxs delarved six weekKsz., Ewven zxfter its capture it
was several weeks before Cherbourg reached its planned capacity
due to thorough German cabotage. Additionally every ather deep
water port on the Britanny coast waz captured behind schedulte--—
zome took from twe to five times longer thanm originally
estimated. (35!

Initially several tactical operations such as “@éxehead,”’
Lucky Strike,” and ‘Hand=z Up’ had to be cancelled for logistical

re

w

cone becauce of the cver—the-chare zustainment shortfall, tut
imaQine how mMuch worce the effect on operations would have been

without at lezxzt the 714 capacity of total logictics flow made

o
¥
ur
"y
a
D
o

the beach improuvisations, Ewventually, thanks to the

T
o
w

ch operxticonz, it was possible to land divizions ahezaxd of
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echedule starting at D+Z4. (34) These factors permitted a
quicker allied response to the threat of German reinforcement and
allowed the eventual QOperation "Cobra" breakout to achiewe
syccess more rapidly.

Finally, one of the primary obijectives of cperation Querlord
had been to establish a lodgement on the European continent from
which further offensive operations could be developed. The
improvised port and beach operations made this lodgement possible
and provided a sustaining base for the forthcoming breakout and
pursuit across France. The importance of these sustainment
improvisations was acknowledged at the highest levels by the
Supreme Commander, Allied Expeditionary Force, when General
Eicenhower wrote,

. . . that the beach installations and the Mulberry . . .

throughout the summer of 1944 , ., . represented an essential

factor in the success of our operations. Without them our armies

could not have been adequately maintained in the field. (37

Red Ball Express —-—- QOne of Many

Even with all of the coste in materixle, manhours, and other
resources, and the confusion and loss of accountability on the
beachee, the Normandy beach and port improvicationse stand cut as

a2 Key contributor to Allied success. This first improvisation

L )

¢ of csucstainment improvisations

whicih znpplied the faster than expected pursuit across France and

linked directly into ancther ceri

eventuyal drive intao Germany. A cseries af eight express highway
routes originating near the Normandy beaches, ports, and ltater

inltand railheads, were improviced ta saticsfy special demands, to

-20-
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COMMZ providing closer support to the combat forces. Only 25,000
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exploit the faster than expected progress, to substitute for bomb
damaged railways which took longer to repair than expected, and
to help minimize any significant deficite in transportation for
the field armies. The most significant routes were known as the
Red Ball Express, the Red Lion Exprecss Route, the AEC (Antwerp-
Brussels—-Charleroi?» Express Route, and the XYZ Express Routes.
38)

The most famous improvicsed expreses highway route was the Red
Ball Express. This operation became the proving ground and laid
the foundation for all the subsequent improviszed routes which
zollectively contributed to maintaining operational momentum
during the European campaigns. The Red Ball Express officially
started on 25 August 1944 when the G-4, Communications Zone
(COMMZ2)> gave the missicn of moving 100,000 tone of assorted

classes of supply to the Advance Section, a subcommand of the

tons could be moved by rail, 3o the other 75,000 tons had to be
trucked to meet a | September 1944 required delivery date for the
continuation of the pursuit. The cargo had to be delivered from
the Normandy beachee to the U.S. Army area in the Chartrecs-
Laloupe-Dreux area. The roads of Mormandy couldn’t support
two~way traffic zo a one way loop route was established. <See map
2, page 43>, This improvised sustainment effort was eventually

extended to a zecond phasze because of ite success and the

continuing rail shortfall. In the beginning phase it utilized as
many as 132 truck companiec with almozt 4,000 trucks., While the ‘
—21- |
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1 September tonnage target was missed, by S September almost
89,000 tons of cargo had been moved and phase | officially ended.
(3%

Phase 2 started 10 September 1%44 and brought further ex-
tensions of the Red Ball Route, sometimes over 400 miles one-way.
Routes eventuxlly reached Hirson in the north supporting U.S.
First Army and Sommesous in the south for U.3. Third Army. (See
map 2, pxge 43> Phase 2 stretched custainment improvisation
even further when eight U.S. truck companies had to be withdrawn
for the Red Lion Route. To replace thece eight units on the Red
Ball, provisionally improvised companies were formed with
vehicles and inexperienced drivere from three divicions still at
Mormandy. By the time phase 2 ended on 14 November 1744, the Red
Ball Express had hauled over 412,000 tons in &1 days. (400

The next noteworthy successful express route was the Red
Lion Route decsigned to support the combined U.S.--Britizh air-
borne operations in Holland conducted by the 2Z2ist Army Group.
Thie route hauled mostly POL 300 miles from Bayeaux to Bruscels
in its twenty—-sewven days of operation from September to October
1744, (See map 2, page 44> Eight U.S. truck companies, takKen
from the Red Ball Route as mentioned earlier, hauled a total of

18,000 tons. The U.S, driverz and vehicles were suppcorted by

British maintenance, life support, and highway regulation in this

<Y

A

combined sustainment improvicsation. (41)

4

e €

With the cpening of the port of Antwerp, ret another route,

PR

h
&
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the ABC (Antwerp-Bruscels—-Charlerci ar American—-British-Canadian,
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depending on source) Expresz Route was improvised to haul carqo
from the port’s limited storage area forward approximately ninety
miltes to the supply dumps for U.S. First and Ninth Armies in the
Liege-Mons—-Charleroi area, (See map 3, page 44). Regardless of
the name chosen the operation utilized all Aamerican assets and
was closely coordinated with the allies., Between 30 November
1943 and 2& March 1945, the ABC Exprese Route hauled 245,000
tons. (42>

The last improvised express highway route supported the
final U.S. offensive beyond the Rhine River. This was a phased,
flexible transportaticon hau)l cperation planned to make up for
widespread rail destruction and was known as the X¥Z Express
Route. FPhase X handled 8,000 tons per day. Phase Y called for
10,000 tons per day, and phase 2 delivered 12,000 tons per dav.
Four primary XY2 routes ran generally from the western border and
originated in Liege for the U.S. Ninth érmy, Duren for the U.S5.
Firet Army, Luxembourg for the U.S. Third Army, and in Nancy for
the .35, Sewventh Army. (See map 4, page 45) The XYZ Routes
commenced cperaticns 25 March 1945 and handled 420,000 tone of
cargo by UV~E day on 8 May 1245, but were extended until the end
of May to build up supplies for cccupation forcez. The total
tonnage eventually reached 372,000 tons. At its peak operation
XY2 employed the equivalent of 244 truck companies, which usurped
three quarters of the motor transport in the entire Communica-
tions 2one. Just a= with the Red Ball Express in the fx11, when

divisions were stripped of their vehicles and drivers, the Armies
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Q&Q had further to improvise by forming provisional truck companies
N

5'|

wk‘ from the organic trucking ascsets of antiaircraft and field

».oe

artillery units, Ewven though the Red Ball Express is more

.+
B 4,5 -

SN famous, the XYZ Express Route is considered the most successful
LA * A
A “
et route by some historians. Many of the lessons learned from
“{f previous improvised express highway routes, combined with the
et
L w

Ly availability of more.heavy duty trucks, resulted in a better

)

' 'L
AN, agrganized, more efficient sustainment effort during the XY<Z
‘ﬁ%’ operations, ¢(43)

1%% As with previcus types of improvisationes, these super sus-—

pAX)

fgg’ tainment feats had associated risks, problems, and costs. Many
- &

{if procblems were common throughout all of the express operationes and

o

Y

’

g:j zome were unique to only one. Maintenance problems plagued all
K of the routes, but especially the early Red Ball Express. @& con-
;K ) scious decision was made to postpone required maintenance as
RN
S
,Q': routes reached forward as far as 400 miles, and eventually the
OO
R/ Wy
‘?L deadl! ine rate soared along with the consumption of repair parts,
ﬂ?\ tirez, and oil. Contributing to maintenance problems were un-

.
i .
| jw trained and inexperienced drivers hastily organized into provi-
N "
D o
T zional companies, who did not know how properity to operxte their
P .
'Hti vehicles and had no sense of ownership for their equipment. The
‘i
0%
zﬁb driver fatigque factor of extended roaund-the-clock cperaticns
4
9!‘...

s promoted accidents, malingering, and self-sabotage of equipment,
(W ®
c?Q' Some cargo was sold on the black market. Communications and
kv
:t:# command and control difficulties plagued some operations. Ma-
18] e
o “

: terial handling equipment shartages and trancsloading delavs
o
\'l‘.
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caused some routecs to be lecss efficient, while a shortage of the
best type of heawvy duty, larger capacity trucks, tractors, and
semi-trailers constrained some of the improvicsations. Fortun-
ately progress was made and we learned from our mistakes so that
by the time of the XYZ routes, improvised expreses routes were
becoming more efficient and had fewer costs and constraints.

Exprescs Highway Route Analysics

The early express highway routes initially represented
examples of reactive improvisations that were organized on wvery
short notice in an attempt to expand the realm of the possible.
Commanders and logisticians profited from the value of these
express routes, despite the costs and constraints. With more
lead time available, they planned and decigned deliberate or
proactive improvisations such as the ABC and X¥Y2 routes. The
success of one impravication spawned & whole ceries of express
routes,

Command and cantrol probleme plagued the earlier routes,
ezpecially the Red Ball Express. One Communications Zone (COMMZ)
zection had recponsibility for the route but the Motor Trancsport
Brigade, an Advance Section (ADSEC) unit, operated the srstem.
The route covered many COMMZ secticongs, all of which had variocus
responsibilities to support the express system, and all placed
different pricrities on thise support. Confusion and conflict
plagued the T2 of the system until finally, in desperation,
control wasz centralized at a higher echelon Motor Transport

Service under the Chief of Transportation at the COMMZ., (44>

-25-
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By the start of the ABC Express route in late Nowvember 1744,
the C2 lesson of the Red Ball Express had been learned. The
entire ABC system, though crossing national lines of communica-
tions, extending into ADSEC territory, and involving the joint
use ot ltogistics facilities by all American units, was centra-
lized entirely under the control of a single base section
commander of Channel Base. (45)

Command and control of the XYZ Exprese Route in March 1745
further employed the earlier C2 lessons and tightened control
even more. All azsets used in this route were aszcsigned to one
headquarters and headquarters company in the Motor Transport Ser-
vice (MTS) which was commanded by a colonel whao had CZ2 respon-
sibility for the entire operation. To alleviate span of control
problems and permit flexibility over the divergent multiple
routes, highway transport divisions (HTD)>, which were to be cen-
tral operating agencies in the field, were invented just for XYZ.

Improvised express highway routes were tremendous in their
overall xccomplishments and ability to expand the realm of the
possible at the opsrational leve)l during campaigns on the Euro-
pean continent., Patton would not have gotten as far asz tast as
he did, the Serman penetration at the Battle of the Bulge would
nat have been pucshed back eastward as quickly xs it was, and the
final offencsive across the Rhine would have takenm much longer
without improviced methode of quickly getting large tonnages cut
of the ports and forward to the armies to aveoid waiting months

for railwayes and inland waterways to be repaired.
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Field Marshall Montgomery ackrnowledge the value and flexi-

bility of the whole improvised sustainment zystem when he wrote,
Speedy regrouping on the Twelth U.S. Army Group front, combined

with outstanding administrative [British term for supplyl
improvisation, enabled the advance eastwards of the Third U.S.

Army to continue while the battle of the Falaise pocket was still

in progress. [Emphasis is Montgomery sl (4é)

Mot only did Montgomery recognize the contribution of

iy

ustainment improvisaticn on the beachees and on the exprecs

highway routes in expanding the realm of the pocszible, but

Generxl Eizenhower, the Supreme Allied Commander did alza.

Describing the impact of problems of supply and delared apening

of the Brittany ports, Eisenhcwer said in hiz report tc the

Combined Chiefs of Staf+f,

Within France the organization of our supply svstem did not pre-
sent any major problems until our armies achieved their break-
through. . . . When the breakthrough came, hcwever, a great
strain was imposed upon the maintenance {supply] system. . . .
This [delay in capture of Brittany ports) meant that we had to
rely for our maintenance at a most vital period of the campaign
upon the original supply lines through Cherboury, the Arromanches
Mutberry, and the Normandy beaches. . . . The Third Army, when
it got into its stride in the dash across France, was advancing at
a speed of up to 40 miles a day, and our transport services were
taxed to the 1imit, The incentive cffered by the chance of a
smashing victory, however, drove the men in whose hands the main-
tenance of supply rected to feats of zuperhuman accomplish-~ ment.
« . . The spectacular nature of the advance was due in as qreat a

measure to the men who drove the zupply trucks as to those who
drove the tanks. [Emphasis addedl ¢47)

Y TETMNAM

From the very beginnming of the Uietnam contflict, lagiszti-

W . ‘ L
kq cians had & tremendous challenge. The terrain, climxte, fzxcili-
i
\? tiez, enemy zituation, and command decisionz all contributed to
\)
et , ) » '
=i an unpredictable sustainment <jtuation. Improvizsation was to be
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the standard coperating procedure for satisfying many of the lo-
gistics requirements, First, a 100k at the UVietnamese environ-
ment,

The terrain of the Republic of Vietnam combines mountains to
8,000 feet in height and flat plains covered with savannah grass
and jungle. The ceacoast extends 1,500 miles with initially only
one significant port, Saigon, The climate is tropical and mon-
zoonal., The climate and terrain hampered movement, the operation
and maintenance of equipment, and any efforts at construction of
vital facilities needed in a logistics base.

There was an ubiquitous enemy who controlled the majority of
the country. I1¥ the enemy did not directly control an area, he
could easily interdict logistics operations through hisz guerrilla
tactice. A United States Army, Vietnam logistice review board
analyzed the tactical and security situation as follows:

« « . for the first time in modern history the Army was required

to establish a majsi- logistical base in a country where accessible

areas were subject to continuous enemy observation and hostile

fire, with no fixed areas under friendly control. (48)

The logistician’s difficult miszion was recognized by the
chain of command. Newertheless the tactical situation and re-
sponse time dictated zimultaneocus deploymentes of logistical units
and tactical units instead of the usual early establishment of an
advance logistics bae;. General Westmoreland acknowledged the
sustainment plight and the need for sustainment improwvisation
when he wrote about the Vietnam situvation and his early deci-

ion
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. 2 Consequently, there was no logistic system in being, and no de-
) velopment of secure logistic bases except the totally inadequate
*&n installations associated with the South Vietnamese forces, There
v were inadequate ports and airfields, no logistics organization,
e and no supply, transportation, or maintenance troops. Nonethe-
'] less, in the face of the grave tactical situation, I decided to
f’ﬁ accept combat troops as rapidly as they could be made available
~$Q and to improvise their logistic support [emphasis added]l . . .
b 49)
{?ﬁ ’ The logistician had unique sustainment problems in the Re-
N
‘W public of Vietnam, but he was able to match the problemes in most
\
A
ﬂr cases with good improvised solutionse. QOne such improvized solu-
%ﬁ tion was commercial contracting of stewvedore and trucking ser-—
"y
;f% vices as well as material handling equipment, large tug and cther
EJ port zervices. This widespread use of civilian contractors in a
o ¥
LA combat zone was a first., Contractor support was initially
§ ’u.:
,ij necessitated in 1965 and 17886 by a large backlog of ships
L
N
n$ awaiting discharge in Republic of Vietnam ports., Commercial
'-ﬂ contractors performed so0 well that by 195%, over 70 percent of
>3y
Ly
iﬁ; the stevedoring workload was being handled by civilians primarily
3¢
< at the ports of Saigon, Qui Nhon, and Cam Ranh Bar. Both
.ﬂh Yietnamese and U.S. contractors were emplored. (S0)
[,
,*’
o Contracting port services helped expedite supplies into
\Y
. ’
e ‘Yietnam, but did not solve early repair parte zhortages for
'4 critical deadlined pieces of equipment such as aircraft, trucks,
h
k -
:g. butldcozers, and material handling equipment (MHE). General
>
b Westmoreland commented to Secretary of Defense McNamara as he
cempleted a visit to Vietrnnam in NMovember 19245:
I need more repair parts support; I have 30 percent of my bull-
dozers down for parts, my MHE's [sicl are down for parts, my
aircraft are down for parts, and you have gat to help me. (31)
_2?_
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Within one month, logisticians in the United States had
improvised the Red Ball Express (RBE) zystem, named after the
extremely successful World War Il express delivery system already
deccribed. RBE was an improved supply system that provided for
intensive management procedures and expedited requisitioning and
delivery of repair parts to maintain equipment in Vietnam at

acceptable operationally ready (OR)> rates. The Red Ball Express

w

¥etem’s goxl was to have repair partse arrive in Wietnam within
seven dars after the requisitions had arrived in the Continental
United Statecs {CONUS). Initially the sysz=tem applied only to
already dead)ined items of equipment, but ewentually, because of
ite successz, RBE was expanded to caver repair partz that were
anticipated to be needed to prevent deadlined equipment. One
unique feature of this improvised sustainment system which set it
apart from any other previous requisitioning system was that it
could siphon partse directly from major end item acsembly lines in
COMUS or even initiate a special procurement if necessary. (527
The coestz of these YVietnam sustzxinment improwvisations were
minimal compared with the benetfits realized. Mobilizing, ship-
ping over, and sustaining military assets to accomplish the
terminal service mission would have eazily cost maore than the
civilian contractor using native Vietnamese 1xborers., The coszt
of the Red Ball Express was high initially with four dedicated
aircraft but tater, cince plane loads cof routine priority items
were regularly coming to Vietnam, Red Ball items could easily

bump thecse to a later echeduled flight. The main coast was the

_'30_
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version of ths repair parts flow from other theaters and a
consequent lowering of readiness——but Vietnam was the priority
anyway. Assembly lines for equipment were cccasionally inter-—
rupted, but no major impact was noted.

Vietnam Analvsis

The two Vietnam sustainment improvicsions, contracting
zervices to civilians and establishing an air express sustainment
pipeline for Key items of equipment, were both reaxctive improvi-
sations. They made it possible for General Westmoreland, at the
operational level, "in the face of the grave tactical situation
« « o+ to improvise . . . logistic support . . ." (33

The most significant C2 issue for these improvications wxs
the RBE, which enjoyed high level visibility during its first
vyear of operation because the Secretary of Defencse required x
weekly briefing on RBE status and'performance. RBE C2, tracking,
and distribution were centralized in one laogicstics office; and at
supply levels below this, there was a designated RBE monitor.

Both of these C2 techniques helped insure the RBE’s succes

"n

The contracting out of transportation and terminal services
was much fxster than a pure military solution of activating,
training, and deploying other terminal service and truck units,
It avoided palitical and public opinion problems in CONUS
associated with activating reserve units. Ciwvilian contracting

of services allowed a higher percentage of total deplorved forces

to be combat troops at a time when overall force ceilings were
lower and when & lower profile of U.S. invalvement was
...'31_
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preferable. This improvised procedure avoided reducing both the
military readiness of other regions and the readiness for warious
global contingency plans, by allowing the limited terminal
service assets to stay in garrison locations. It avoided the
wear and tear an low denszity military equipment. Contracting to

the

w

civilians boosted the local Vietnamese e2conomy as well a
U.S, economy, while zaving on demurrage charges to the U,.5. for
the backlog of zhipe in the harbor. Since civilian contractors
could respond faster, the port backlog of supplies and equipment
got into the hands of the user quicker thereby improving overall
U.€. readiness in Yietnam, Improvising by using civilian
contractors for port services clearly expanded the re2alm of the
possible for General Westmoreland and his farces.

Few sustainment improvisations have had such quantifiable
results as the Red Ball Exprese syestem. Equipment of United
States Army, Vietnam (USARY) maintained an average of 3 to 11X
higher operationally ready (QOR) rate than Department of the Army
standards, while USARY equipment received approximately three
timee the uzage rate of the rest of the Army worldwigde. This
phenomenal improvement in readiness occurred even while the
dencsity of the equipment eligible for REE procedures increazed
anvwhere from 504 to 1254. (3542 !

Early in the Vietnamese conflict the Red Ball Expresz impact

was eszpecially important, since critical items of equipment wer

D g

at = lower dencsity, consequently there waz =z greater i1mpact an

overall combat readiness when one item bescame inoperative, The
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- existence of the Red Ball Expresz allowed operational lewvel
-
t

planners to plan with more confidence Knowing Key equipment would

w

meet or exceed OR rate standards consistently. The parts express

- also permitted a faster deadlined equipment rebound time between

N

™ operations at all lewels, which meant operational pauses could be

‘ﬁ shorter and precsure could be applied on the enemy more consis-—

j tentlty. Ewery additional piece of equipment made ocperational by

O

he . .

iy the FEE syctem meant & greater potential for success in field
operations.

o e

o CONCLUSTION

Y

- This monograph has looked at three different thezxters of

N coperation in the Twentieth Century with & focus on sustainment

N improvisation and its ability to expand the realm of the possible

8 in the operaticnal art of war. It iz worthwhile to summarize key

'y accomplizhments and look for commonalities and lessons learned.

o

L The CEI Theater reactively improvised sustzxirnment through xn un-

£ proven airlift concept with an infant Army Air Force. By $lying

. the Hump and sustaining otherwize izolated forces, this impra-

-‘:

R vised airliftt expanded the realm of the poszible by keeping China

e in the war, helping regxin Burma, diverting Japanecse forces from

A

! L . .

’ more critical areas of operation, and proving the concept of

"¢

4

) massive improvized airlift for the future. Thic expancsion of the

=

‘ﬁ poszible wxs deone while under conctraints of a taxing environ-

O

:ﬂ ment, deficient equipment, shortages of parte, and lack cf

&

< .. ) .

4 trained personnel. [t was achieved at considerable expense in
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lives and equipment. C2 of the Hump operation itself was tur-

sﬁ, bulent until the best solution of utilizing the ATC was found.
.$§ C2 of the Hump tonnage allocations and workload were often

f’; influenced by the Precident himself, occasiconally with negative

[}

ag operational impact,

$&l In the European Theater of Operations twe major improvica-
%ﬁm tions got the Allied forcee and their supplies onto the continent
:&a and sustained their faster than expected pursuit acrosse France
Fq. and exploitation across the Rhine. The deliberately improvised
;ﬁ? Mulberry system made it possible for deep draught shipping to

?mu ot+load through csheltered water and over the beaches, in order to
ég; establicsh & lodgement without waiting on the much slower than

:,” anticipated port clearance. & reactive system of express highway'
*ﬁ routes expanded the realm of the possible for the Armies,

{i: especially Patton’s Third, to Keep constant pressure on the

fgé retreating Germans. UOther express routes, literally covering

';R from "A" to "2," provided port clearance for Antwerp and a

,ﬁ%, sustainment 1ink as the Armiec <ped acroes the Rhine faster than
?13 rail lines could be repaired. The costs of these expansions of
:Lﬂ the possible were paid in thousand of conetructicn manhoure and
T}? miilions of dollars in materials for the Mulberrys, and an

i;i: overcrowded beach. The express highway routes paid in woarn out
I

Kt equipment, exhausted drivers, and lost cargo. Risks were

r

accepted &c divizions were stripped of vehicles and drivers, C

of beach preparation and operations was confused but workable.

-34-
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C2 of the express highway routes matured from a decentralized,
inefficient system to a more centralized, efficient XYZ Route.

In Vietnam civilian contractors for terminal services were
utilized on & large scale in a reactive sustairment improvisa-
tion which reduced port backlogs, established an efficient port
operation, and saved the palitically unacceptable mobilizaticon of
Reserve Component units. Innovative logisticians improvised a
reactive air exprecse svstem to expedite parts for Generxl

Westmoreland s critically short items of equipment. The costs

o

ascociated with these improvisatione were minimal compared with
previous historical examples. The most significant was the
csacrifices in material readiness by ather theaters and the con-
sequent risk accepted. C2 of the air RBE was highly centra-
lized and highly vicible, which contributed to the improviszsa-
tion's success.

These hicstorical examples of sucstainment improvicsations
displared not only unique 3o0lutions to unique problems, but also
several commonalities or chared characteristices which may be true
for future improvisations. The first characteristic is the
inevitability of the need to improvize to expand the realm ot the
possible. FM 100-5S recognizes, "Mo matter how carefully
commanders and plannerz try to anticipate events, unforeceen
contingencies arise in every conflict." (Emphasis added]l (353).

Se it was in CBl when the Japanese made unexpected progress
against a collapsing Chinese and British force and the Burma Road

cloged. Suctainment had to be improvieced. So it was in ETO when

~35-
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%%:; Third Army had unexpected cperaticonal success in ite pursuit

l;f across the continent., Here sustainment had to be improvised,

e despite the tremendouc meticulous planning effort that preceded
:ji; Querlord. In Vietnam when U.S. equipment could not be maintained
.;3 at an acceptable readiness level in the harcsh climate, while

! depending on the normal supply systems, the RBE was improvised.
Aﬁi} The next characteristic shared by sustainment improvisations
%&3 at the operational lewel is their magnitude both in time and in
;C%Q resources, Hundreds of aircraft flying thousand of hours

‘Eﬁé answered the challenge of sustaining an isolated multi-division
&Fﬁ Chinese force along with a U.S. air force for over three rears.
rjﬁ A huge expenditure of resources was required to improvise a

vggg system of deep water port facilities in ETC to get supplies for
ffu tive divisions ashore in a hurry and sustain even more divisions
3&% later. Over a year of concentrated effort was invaolved in the
-Z:g Mulberry development. In Vietnam relatively few items of

if? equipment like MHE and bulldozere caused very ltarge problems when
ey parts didn’t arrive on time. It took Department of Defense

RN

zéag influence ta fix the parts problem for a few lines aof vital

12&5 equipment,

‘ﬁk All of the sustzirnment improvisations involued high risk.
iﬁs Lives &and equipment were risked with inexperienced air crews

g tlying the treachercus rcute across the Hump. Three divisions in
V%}Q ETO were literally stripped of their vehicles and became immobile
4j?: near the Normandy Beaches so that Patton could keep up his

$M‘J momen tum against the retreating Germans. Using & priority air
s, -265-
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}ﬁﬁ express system to get parts to Yietnam ahead of most every other

00

&ﬁ theater in the weorld meant accepting risk with the readiness

‘of I

< decrement in these other areas.

\

> 2

f?j Command and control methods differed in every sample of

YN

[

:%j improvising, and in some instances had little discernible impact.

One distinguishable characteristic, however, was the importance

AN

‘25 of unity of command. The Red Ball Express suffered +rom contfused

[ \'_" .

%i C2, but the XY2 Route profited from unity of command. The REE

W for Vietnam was a great success because its C2 received such high

00

e visibility.,

W

w& Throughout all of these case ctudies of sustainment im-—

. 2

Q? provisation and its effect on expanding the realm of the possible
\

>$: in the practice of operational art, cne other common thread has
‘ L

e

nd been a transportation related shortfall needing to be fixed.

N Ferhape this weakest link in the csustainment chain can better be

Y,

5”5 strengthened in the future. Finally, this study highlighted the

‘,‘u

%23 tremendous potential for improvised sustainment to expand the

J

YA realm of the posszible and the vital role plared by sustainment

aw: improvisation in the practice of the operational art of war in

’|. ;

‘et the Twentieth Century.

L

d d‘;'

-

o2 IMPLICATIONS
>

%

’hﬂ The future will be filled with opportunities for sustainment

'?* improvisation in expanding the realm of the possible in the prac-
l')

72% tice of the operational art. Based on the expected conditions of

0 I

R the AirLand Battlefield and the present Army of Excellence (AQED

o

L) ~-37-
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”3’ constrained combat cervice support force ztructure, there will be
‘ ,
o0 . . . .
e many opportunities to improvise, because anticipated reguirements
) . . . . - -
ﬁ“} greatly exceed current capabilities. The szustainment porticn of
N
:tﬂ the present ADE structure haz been reduced allowing for tess
S0
"] redundancy and placing more emphasis on technology such as
0%\ automation and material handling equipment. Improvisation mar be
’ﬁd the only wayr to accomplish the mizsion,.
e
l..'!
* The worldwide geocgraphical expanse and terrain variety
pnt - . .
o covered by the many U.Z., interecsts and commitmente mean that a
{}% torce cannot be designed for every eventuality; in fact, the
T
{5 . . . . . .
e malicrity of our forces are general purpoze and most likely won't
P
N Id - . N . . . . - . .
Ao fit every potential situation. Ewen if the forces did fit pre-
188
%{f cisely, they might not be moved in time or in the right seguence
ANy
W . . . ) . -
i because of our shortfalls in stratetgic airlift and sealift cap-
M N . . ) . .
KA abiltity. It is wice to remember the hictorically recurring
gy
'“* transpertation shortfalls already analyzed. Improvisation may be
“ﬁ
”; the only way to make them fit or get the forces to their
‘l’ \]
7% destination. Finally, fizscal and political constraints coupled
X
;jﬁ: wtth the increasing dependence on CSS assets in the Rezeruvesz mean
WS . . i
that an operxtional planner will rarely have all of the
28 , _ , , )
4, zustainment forces or equipment he needs, especially if
" )
w4
ﬁk. simul taneous operations are occurring in other theaters.
L)
N
Man» of the current constraints and shortfalls are kKnown or
&
3%5 can be accurately predicted. Based on thizs they can be warqamed,
-
%j; and anticipated, additionx) shortfxlle identified, and the plan
i
ki
_ adjusted accordingly. Thiz foreknowledge of sustainment
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deficiencies is conducive to a deliberate or proactive
sustainment improvisation such as the Mulberries at Normandy
Beach.

What if the unexpected happens and the friction of war
constricts the realm of the possible? Operational sustainers
must have agility, flexibility, and creative powers to perform
reactive or crisis action improvisations similar to the Hump
xirlitt or express highway rcocutes to expand the realm of the
poscsible. Especially important is the need for operational
commanders to be ready to accept the risks and coste, ocften high,

associated with a reactive improvisation. For example, if all of

~
T
QL

transportation ascsetz are concentrated on cone mission as with
the Red Ball Express, commanders must be ready for the units with
no transportation both to accept an economy of force role and to
accept a readiness decrement in the well-used transportation once
it ie returned. Operational planners must uce this time avail-
able to plan for deliberate improvisations wherever possible, but
must always be flexible and creative enough to react to a need
for sustainment improvisation.

To prepare for future csuctainment improvication require-
ments, Army schools should start early to train creative
thinkers, capable of asseszing and taking prudent risks. While
in school, aofficers should study the lessons of history closely.

Commanders in the field must encourage creative thinking, and

innovative problem solving, support healthy risk takinag, and




A0

&

s' accept honest mistakes. These preparations will better prepare

’4

&; soldiers to meet the challenges of the future battlefield.

I~ Implications for future sustainment improvicsations must re-

\' I
:i late to what the future battliefield is expected to be like., FM

'-‘

:: 180-S5 challenges future sustainers to be ready to operate on a

S battlefield that is: ‘
M

‘.'

Ly enlarged, material-sensitive, electronically sensitive, and lethal

™ « » « characterized by hiqgh consumption of military materiel; by a

b great diversity of equipment typec; by the expansion of the battle .

area and by extended lines of support within and outside the |

n theater of operations. [Emphasis originall (54> i
o |
o FM 100-5 even uses the ETO Red Ball Express improvisation as

Ljn

B

o, a frame of reference for future expectations and to illustrate .
3‘ the extraordinary challenges to be expected: %
s i
'Q During its August 1944 pursuit acrose France, for example, the i
o U.S. Third Army consumed 350,000 gallons of gasoline every day. .

¥ . « The Red Ball Express itself consumed 300,000 gallons of

. precious gasoline every day--nearly as much as a Field Army.

o Today, it is estimated that one armored division equipped with M}

1) tanks will consume over 600,000 gallons of fuel per day, more than

h twice the comsumption of Patton’s entire army. (57

)

A Technology has created consumption rates and greater

B sustainment demands such as above, and if the battlefield ic as

U

[

, FM 100-5 has predicted, then operational sustainers must be readyr

K .

* to suspend normal operating procedures, exploit unusual sources

. o+ supplies and transportation and accept exceptional risks while

o

i
v, exercising ", . . one of the American scldier’s greatest

Ao~

L strengths . . ." == improvisation. (S3> Or as FM 100-10 (Draft>

W agserts, ", ., . improvicsation muest be a hallmark of CSS." (S%)
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