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Foreword

The United States Army has met an unusually complex chal-
lenge in Southeast Asia. In conjunction with the other services, the
Army has fought in support of a national policy of assisting an
emerging nation to develop governmental processes of its own
choosing, free of outside coercion, In addition to the usual problems
of waging armed conflict, the assignment in Southeast Asia has
required superimposing the immensely sophisticated tasks of a
modermn army upon an underdeveloped environment and adapting
them to demanids covering a wide spectrum. These involved helping
tor Fulfill the basic needs of an agrarian population, dealing with the
frustrations of antiguerrilla operations, and conducting conven-
tional campaigns against well4rained and determined regular units.

As this asignment nears an end, the US. Army must prepare
for ather challenges that may lie ahead. While cognizant that history
never repeats itself exactly and that no army ever profited from
trying to meet a new challenge in terms of the old one, the Army
nevertheless stands to beneht immensely from a study of its experi-
ence, its shorcomings no less than its achievements,

Aware that some years must elapse before the official histories
will provide a detailed and objective analysis of the experience in
Southeast Asia, we have sought a forum whereby some of the more
salient aspects of that experience can be made available now. At
the request of the Chiefl of Staff, a representative group of senior
officers who served in important posts in Vietnam and who still
carry a heavy burden of day-to-day responsibilities has prepared a
series of monographs. These studies should be of grear value in
helping the Army develop [uture operational concepts while at the
same time contributing to the historical record and providing the
American public with an interim report on the performance of men
and officers who have responded, as others have through our history,
to exacting and trying demands.

All monographs in the series are based primarily on official
records, with additional material from published and unpublished
secondary works, from debriefing reports and interviews with key
participants, and from the personal experience of the author, To
facilitate security clearance, annotation and detailed bibliography
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have been omitted from the published version; a fully decumented
account with bibliography is filed with the Office of the Chief of
Military History,

Lieutenant General Carroll H. Dunn is specially qualified to
tell the story of Base Development construction in Vietnam. A pro-
fessional engineer since the beginning of his Army career, General
Dunn has been the Director of the Army Waterways Experiment
Suation, Executive Officer to the Chief of Engineers (responsible
for the construction of the nation’s frst ballistic misile warning
system), and both Director and Deputy Commander of the Titan 11
Missile System construction program. As Engineer for the Army's
Southwestern Division, he supervised construction of the Manned
Spacecraft Center at Houston. In January 1966 he became Director
of Construction for the LS, Military Assistance Command in Viet-
nam, responsible for all Department of Defense construction in the
country, In June 1966 he became Assistant Chief of Staff for Logis-
tics and held that post until his return 1o the United Siates in the
Eall of 1967. He was then assigned as Director of Military Construc-
tion, Office of the Chief of Engineers. In 1969 he was sppointed
Deputy Chief of Engineers and in August 1971, with promotion o
the rank of lieutenant general, he became Director of the Defense

Nuclear Agency.

Washingion, D.C, VYERNE L. BOWERS
30 March 1972 Major General, USA
The Adjurtant General
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Preface

Before mid-1965, when the first U5, engineer units arrived, the
only American construction capability in Vietnam was a small
civilian force under contract to the U5, Navy. During this period,
the Navy's Bureau of Yards and Docks {now the Naval Facilities
Engineering Command) and the Army Corps of Engineers shared
worldwide responsibility for military construction, with Southeast
Asia among the areas assigned 1o the Navy.

As the military buildup proceeded, engineer and construction
forces received high priority for mobilization and deployment. With
the coming of contingents of Army engineers, Navy Scabees, Marine
Corps engineers, Air Force Prime BEEF and Red Horse units, and
civilian contractors, L5, construction strength in Vietnam increased
rapidly, Vietnamese Army engincers and engineer troops of other
Free World allies handled some of the construction for their own
forces, thereby furthering the overall effort.

In February 1966 the Directorate of Construction was established
in the Military Assistance Command, Vietnam, to provide cen-
tralized management of the U5, program. As the first Director of
Construction, I had the duty, as the principal staff officer for engi-
neering and base development, to assure that the construction effort
was responsive to tactical needs and priorities. Among my assigned
tasks were holding construction to minimum essential requirements
and enforcing the most austere standards consistent with opera-
tional needs and tactical objectives. Embracing ports, airficlds, stor-
age areas, ammunition dumps, housing, bridges, roads, and other
conventional [acilities, the construction program was probably the
largest concentrated effort of its kind in history.

One feature of the program was unigque. Because engineer troops
were few at the beginning, contractors and civilian workmen for
the first time in history assumed a major construction role in an
active theater of operations, Without their valuable contribution,
many more troops would have been required to do the job.,

Formidable obstacles confronted the engineers. The tropical
climate, with its monsoon rains and enervating heat, imposed severe
handicaps on constructors. Few building materials, either natural
or manufactured, were available locally, Saigon was the only deep-
draft port. Roads, mostly primitive, were interdicted by the enemy.
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Cargoes had to move in coastal vessels or by air. The supply line
to the United States stretched ten thousand miles, Native labor was
largely unskilled. Because much of the country was thickly popu-
lated and graves of venerated ancestors abounded, building sites
were at a premium. Complicating the entire construction program
was the use of esentially peacetime funding methods in a war
situation,

As U5, forces disengage, American engineers will bequeath a
rich legacy to the people of South Vietnam. Much of the construc-
tion completed for our forces will serve as a foundation for national
development in the years ahead. Seven deep-draft ports exist where
there was only one. Similarly, roads, bridges, utilities, and many
airfields and other facilities will remain as valuable assets to the
country. Perhaps the program's greatest impact has been upon the
people themselves, Tens of thousands of Vietnamese have had an
opportunity to learmn American building techniques and many of
them have become skilled welders, electricians, plumbers, carpen-
ters, and heavy-equipment operators. Their competence will con-
tribute immeasurably to the goal of economic viability.

Many people have contributed to the preparation of this mono-
graph, to all of whom I am deeply grateful. 1 am particularly
indebted to the following: Major General Daniel A. Raymond,
Colonel Robert B. Burlin, Colonel Edward T, Watling, Lieutenant
Colonel Gerald E. Boyer, Dr. Kenneth |, Deacon, Mr, Leon Albin,
Mr. Charles ]J. Owen, and Mr, Boris Levine, Office, Chief of Engi-
neers; Lieutenant Colonel Robert |. Wallace and Major James H.
Andrews, US. Army Engineer Center, Fort Belvoir. Also, 1 wish
to express my gratitude to the Engineer Strategic Studies Group
and the Directorate of Real Estate, OCE, for assistance rendered
during development of the manuscript and o Major Robert 'W.
Whitehead, Office, Chiel of Engineers, who was the project officer
for this monograph.

My thanks to the friends and colleagues who read all or parts
of this volume in manuscript form and who provided many impor-
tant corvections and helpful suggestions. These associates of mine
cannot, of course, be held responsible for any views or interpreta-
tions which 1 have advanced.

Washingron, DLC, CARROLL H, DUNN
50 March 1972 Licutenant General, U5, Army
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CHAPTER 1
The Setting

From the eastern seaboard of the United States the journey to
the Republic of Vietnam by merchantman takes thirty-four days—
nineteen days from the port of San Francisco. The Asian country
is bounded on the north by the Democratic Republic of Vietnam,
on the east by the South China Sea, on the southwest by the Gulf
of Thailand, and on the west by Laos and Cambaodia.

The tropical climate of the countryside changes with the sea-
sonal monsoons. At Saigon, the capital, the temperature varies little
from an B4-degree average, but the summer monsoon, gathering
moisture over the Indian Ocean, brings heavy rainfall 1o the south-
ern city. From May through October fifty-cight inches of rain may
be expected. Farther north near the old imperial city of Hue 116
inches of rain may be expected toward the end of the year as
the monsoon moves farther northward and inland across Asia.
Typhoons, or tropical cyclones which originate in the Pacific, strike
this sector between September and November, bringing heavy rain-
fall and causing a great deal of damage at Hue and in its neighboring
coastal plain.

As the seasons change, the northeast monsoon, which originates
in the interior of Asia, sweeps across the expanses of China bringing
clear skies and hot dry weather. For a country of Vietnam's size,
streeching as it does seven hundred miles along its length and being
as narrow as forty miles across the 17th parallel near the Demili-
tarized Zone, the seasonal differences are dramatic, Summer weather
prevails in the modern capital of Saigon from November to mid-
March, while winter rains, mists, and tropical storms lash the
ancient capital at Hue.

The long coastline, or eastern border, begins in the north at
the Demilitarized Zone, established as a result of the 1954 Geneva
Accords, which created the two Vietnams from the former French
Indochina colony, and extends southwestward in a gradual curve.
The coastline consists of vast stretches of sand spotted by irrigated
rice paddies. The Annamite Mountains rise within thirty miles of
the coast in some places and as far back as seventy miles in others,
The land along the coast which is not covered by drifting sand
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THE SETTING ]

dunes is wed for rice farming, although the coastal lands cannot
compare with the rich alluvial soil of the delta regions for pro-
ductivity.

The southernmost third of South Vietnam, the area sometimes
known as the delta or the rice basket, was once below sea level and
therefore received the rich alluvial deposits of the Mckong River.
From prehistoric times the richest soil in Asia has been deposited
to form what is now the Ca Mau Peninsula and the Plain of Reeds,
or the Mckong and Saigon River Deltas. Some areas in the delia
have solidified, while others still remain marshy, The flat muddy
coast near the capital is representative of the area’s silty clay, which
is hundreds of feet decp in places. Alluvial soil constitutes a blessing
to the rice grower, but a bane o the builder; when wet it becomes
an unmanageable, sticky mass with poor weight-bearing qualities.
The region abounds with tributaries and canals of which the French
constructed some four thousand kilometers to aid in the transforma-
tion of 4.3 million acres of swamp into arable land—a feat sur-
passing the magnitude of digging for the Suez Canal,

Much as the Mekong rambles to the sea in an apparently aimles
wandering, the Annamite Mountains (occasionally called the Anna-
mese Cordillera) are a sometimes rugged, sometimes fattened back-
bone pressing through much of Indochina and forming the water-
shed between the Mekong River and the south China Sea. In the
north the range extends into North Vietnam, and in the south it
becomes the Central Highlands, a platean area some one hundred
miles wide and two hundred miles long, covered, for the most part,
with tropical forest. On the east side the range rises steeply from
the coastal plains. On the west it gradually descends through a
series of plateaus to the level of the Mekong Delta. Because of the
steep seaward slopes, the Cordillera forms a partial barrier to inland
penetration; and tribes distinet in race and culture from the coastal
Vietnamese continue to inhabit the mountains and highlands.
(Map 1)

The cultural history of the Vietnamese may be traced back 1o
the early Neolithic period. The original inhabitants of Vietnam
founded their civilization along the banks and in the delta of the
Red River on the Tonkin Gulf very much the way Egyptian civiliza-
tion developed along the Nile. From the Red River and it rice
fields the population expanded. Several centuries of trading with
seafaring neighbors, resurgent wars, and invasions gave the people
a history deeply interwoven with warfare.

The old kingdom of Annam in what is now the south predates
the Second Punic War. Chinese government had taken hold in
Vietnam after the successful invasions of the Han dynasty, and
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Annam or the “Dominion of the South™ was thereafter molded and
dominated by the Chinese civilization. Revolts occurred during the
period of Chinese colonization which gave the Vietnamese many
of their cultural folk heroes and heroines. The country was unified
between the eleventh and thirteenth centuries and shortly there-
after repulsed the invasions of Kublai Khan only to fall again w
the Chinese in the fifteenth century. With a new dynasty the Viet-
namese were again their own masters and proceeded to establish
military colonies on the lands of their former masters. By the middle
of the sixteenth century the Nguven family in Hue had firmly
established their predominance in the affairs of Annam.

During the sixteenth century contact with the West began.
Traders and missionaries arrived to begin a modern era of intrigue.
The French made their mark on the people, and with the aid of the
church and its lieutenants, the first Frenchsupported emperor
gained the Annamese throne early in the nineteenth century.
French influence had its ups and downs until the latter half of the
nincteenth century when the French made their de facto conquest
final, but Japanese conguest in World War 11 upset French rule
and resulted in a Vichy government followed by a quasi inde-
pendence for the Vietnamese. In 1946 the French attempted to
reassert their influence in Vietnam, and the resulting war was
eventually resolved in the Geneva Accords of 1954, It was during
the 1954 Geneva Convention that Vietnam was provisionally divided
into two states.

American involvement in the Vietnamese conflict began in the
late 1940s with arms aid to the French, Old alliances and the out-
break of the Korean War placed the United States in a political
position supporting French colonial policy. In 1955 President
Dwight D. Eisenhower, acting under extended provisions of the
Southeast Asia Treaty Organization (SEATO) prowocol, pledged
matériel and advisory assistance to the South Vietnamese, As French
Union forces left Vietnam, American military advisory groups
assumed the responsibility for trmining the Vietnamese armed forces.
In April 1961 the Kennedy administration signed a Treaty of
Amity and Economic Relations declaring its intention to render
military aid to the Republic of Vietnam and “preserve its inde-
pendence.” With this resolve, the American military presence in
i’;tﬂ;ﬁl}n increased to four thousand officers and men by the end
o A

The economy of Vietnam has suffered 1o a considerable extent
throughout its many years of strife, but rice:continues o be the
country’s principal export. Before World War 11 only two countries
in the world exported more rice than Vietnam, but continued war-
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fare has changed the picture. The exportation of rubber from the
huge southern plantations has lost considerable importance since
the widespread manufacturing of synthetic rubber, but maniaoc,
sweet potatoes, coconuts, and beans are still exported,. The Republic
of Vietnam does not have the coal, zinc, tin, chrome, phosphate, or
lumber resources of the north. The populace must import most of
its heavy equipment and other manufactured .

Local markets flourish in South Vietnam. Fish products, pigs,
chickens, rice, and small manufactured goods are bought and sold
at hamlet and village markets. The village, the second level of
governmental hierarchy, still retains the largest proportion of the
17.5 million Vietnamese population, A full 80 percent of the popu-
lation remains scattered between district capitals and any of the
forty-four province capitals with the majority settled in the delta or
on the coastal plain between the country’s principal railroad line
and the main north-south road. Farmers work their crops, and fisher-
men ply the coastal waterways as do merchants in the small cargo
vessels which transport goods between the smaller coastal villages
and the major port at Saigon, or the minor ports at Hue or Nha
Trang, or the old French naval port at Da Nang,

Few major ports were ever built on the coast, since the economy
of the area has never lent itself o full exploitation and shipping has
always been exposed to seasonal typhoons and heavy winds during
the winter monsoons. Deepwater ports have been entirely unneces-
sary in Vietnam with the possible exception of Saigon, which sits
astride the Salgm River some forty miles inland. The capital, fed
by a continuing Aow of junks, sampans, river boats, and steamers
:ummgdﬂwn from upland and out of the Hrl‘.m'lg. became the lead-
ing port for domestic and foreign trade, since navigation in the
delta region had been improved by extended dredging and by canals
which cut across swamplands and cultivated fields o join together
the many tributaries of the Mekong and Saigon Rivers.

In addition to being South Vietnam's primary seaport, Saigon
had also been the country’s principal air terminal. As stop-off and
refueling points on the international air lanes, Tan Son Nhut and
nearby Bien Hoa outside of Saigon were two of Vietnam's three air-
fields capable of accepting jet aircraft before 1965, Even as late as
mid-1966 there were only six airfields capable of landing jet aircraft,
and only three of these employed high-intensity lighting. Radio,
navigation, and ground equipment were adequate only for existing
civilian trafic. The fact that Air Vietnam, the national airline,
owned only thirteen aircraft in 1965, none of which were jet
powered, is a clue to the paucity of Vietnam’s airhield facilities.

The most direct transportation available between major cities
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was by rail. The main line of the Vietnaimese railroad system, once
called the Saigon-Hue-Hanaoi Line, was completed in 1936, or ffty-
five years after it was begun. The right of way parallels the coast
highway, cuts through mountain spurs, and rises over rivers and
streams, which lie shallow maost of the year but reach flood condi-
tions during the monsoon. The former Trans-Indochina Railroad,
which originally comprised some 2,900 kilometers of narrow one-
meter gauge track, was the labor of two generations of French and
Vietnamese engineers: but for all practical purposes the line ceased
to exist after 1965, It was completely destroyed in many places by
sabotage or left to fall into disrepair because track security became
virtually impossible,

The Vietnamese road system received more attention than the
railroad after World War 1. (Map 2) Main roads were constructed
hve 1o six meters wide on level runs, but became narrower as they
climbed into the mountains. The vast number of bridges which
were required imposed limitations on the builders, although the
most frequently constructed bridge was only two and a half o three
meters wide. Few roads were asphalied, some were macadamized,
but most roads were lelt unsurfaced, National Roumte 1, the main
north-south coastal highway, was originally very well constructed,
since it was the principal national road linking Hanoi in the north
with Saigon in the far south. Route 13 was similarly constructed o
link Saigon with Cambodia and Laos. Route 14, branching off
Route 15, was built through the Central Highlands to join Route |
again at Da Nang. With secondary roads constructed to link smaller
political subdivisions together, the road system became quite ade-
quate for the limited volume and weight of traffic it had wo sustain.

The political subdivisions of the countryside from hamler wo
village to district and then o province had been satisfactory for
civil government, but the return to fullscale military operations
and the need for military lines of division and areas of responsibility
caused a dividing of the political map into larger military zones.
{Map 7) Saigon was made into a military district separate and dis-
tinct unto itself. The northernmaost five provinces became [ Corps
Tactical Zone. The Central Highlands from Kontum and Binh Dinh
Provinces south through Quang Due, Lam Dong, and Binh Tuy
Provinces became 11 Corps Tactical Zone. 111 Corps was cut out
of the swamps with a southern border of the Song Vam Co Tay,
which runs across the narrow southern waist of the republic. The
heavily populated delta provinces made up IV Corps Tactical Zone.

With the steady increase in military activity and Vietnam's
mobilization for war, the military implications of the Vietnamese
setting became matters of prime concern to those who would be
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responsible for carrving out tactical operations, providing logistic
support, and performing construction. The least significant [aciors
of Vietnamese geography, culture, climate, and habit assumed new
dimensions and importance, The simple matter of water supply
illustrates the kind of problem which would soon have 1o be dealt
with.

Most of the inhabitanis of Vietnam obtain their water from
streams, irrigation canals and ditches, or shallow wells, which are
often contaminated. In rural areas these sources are used indis-
criminately for laundry, watering animals, cooking, and drinking.
In the Mekong and Dong Na Deltas, tides cause waterways Lo
become brackish as far inland as sixty miles. Some wells in these
areas are drilled to a depth of 500 feet before a desirable stratum is
reached. Although the U S, Agency for International Development
(USAID) began o sponsor well-drilling for the Directorate of
Water Supply, the Viemnamese had been making do in the larger
cities with a number of high-capacity deep wells begun in the 1930s
by the French.

As a result of water supply and general sanitary conditions, the
incidence of waterborne diseases was particularly high. Military
planning would have o consider provisions for countering the
problems of insect-transmitted diseases like malaria, dengue, and
encephalitis. Cholera, hepatitis, and typhoid were common in the
countryside because of a lack of trained medical personnel, adequate
medical facilities, and proper sanitation. Amoebic and bacterial
dysentery were as prevalent as tapeworm, hookworm, tuberculosis,
and venereal diseases.

French Union troops had been affected by epidemics of schisio-
somiasis and leptospirosis—parasitic infections of the intestines and
bladder—between 1950 and 1954, and a full 25 percent of the
personnel operating in the delta region were finally debilitated.
However, the incidence of these diseases could be reduced by immu-
nization and other preventive medicine programs as well as by sani-
tary engineering. And the changing seasons had predictable effects
not only on the varieties of diseases which would become most
threatening at specified times but also on the kinds of military and
engineering operations that could most effectively be conducted.

Layers of fine dust generated by heavy supply convoys traveling
over umsurfaced roads during the dry months become a thick im-
passable quagmire as the rainy season begins, Heavy rainfall satu-
rates and erodes all but the most carelully compacted and protected
wil. Unpaved runways and storage areas become unusable, Lowland
floods prevent crosscountry movement by wheeled vehicles, and
even tracked vehicles become road bound. Small streams become
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raging vorrents washing out bridges. flooding over dams, carrying
away roads, and clogging culverts with silt and mud. Bivouac areas
are flooded, and fields of fire cleared during the dry months suddenly
fill with lush foliage concealing ground movement beyond friendly
perimeters. The persistent moisture causes shoe leather, tentage,
and clothing 1o rot. Typhoons and squalls endanger shipping at
exposed anchorages, snap ship-toshore fuel lines, and make unload-
ing operations virtually impossible. But the weather has the most
significamt effect on Right operations,

The dry season turns the countryside into a hot still oven. The
dust generated by helicopters, airplanes, trucks, and earth-moving
equipment gets into everything. Unless constant maintenance is
carried on, dust wears out engines, clogs fuel and lubrication sys-
tems, wears out delicate moving parts, and settles into food and
open wounds causing an entirely new series of infections and dis-
eases, Hear debilitates combar and consoruction troops, and work
slows down.

Troops whose mission is to operate in the mountains, along the
coast, and in camps deep in the delia region must be supplied and
supported. Roads must be made both safe from enemy interdiction
and passable [or heavily laden convoys, The original Vietnamese
roads had, however, deteriorated as a result of repeated sabotage,
lack of maintenance, and heavy usage. In width, alignment, and
surfacing, they could not possibly support the weight and volume
of increased military traffic,

How were the U5, forces and thetr allies to maintain thousands
of miles of roads, hundreds of bridges, and thousands of culverts
without stationing engineer units in compounds throughout the
length and breadth of Vietnam? How were they to support a com-
plex modern army of half a million men without ports and depots
to receive, sort, and store supplies? Where would they house this
army and in what kind of structures? South Vietnam's lumber
industry was nonexistent and the country’s mineral resources were
very low. Even the basic construction materials—sand, gravel, and
rock—were not readily available,

The very nature of the war required a military presence every-
where, and that simply meant dotting the countryside with fire-
support bases, maneuver-clement base camps, logistic support areas,
heliports, and tactical airstrips. The nature of the war imposed a
distinet need for jet airfields from which ground support missions
could be flown. And each base, airfield, and compound had to be
joined o its neighbor in an everexpanding network of primary
and secondary roads.



CHAPTER II
Organizing the Assistance Effort

Since the inception of the United States Military Assistance
Command, Vietnam, on 8 February 1962, its policies, organization,
and objectives were guided by staff contingency planning for the
entire Southeast Asia area. The chain of command from Military
Assistance Command headquarters in Saigon to Pacific Command
headquarters in Hawaii was established primarily at the insistence
of Admiral Harry D. Felt, Commander in Chief, Pacific, who
strongly believed that only Pacific Command with its joint Army,
Navy, and Air Force staff could effectively and dispassionately deal
with the entire Southeast Asia area. For this reason the staff and
planning capabilities a1 Military Assistance Command, Vietnam
(MACV), were limited. Contingency and long-term operational
planning for Southeast Asia were to be conducted from the head-
quarters having cognizance of the entire Pacific theater. Further-
more, the disrupted political and military situation had not been
accurately appraised. It was thought that the insurgency problem
could be brought under control in short order and that a temporary
MACV headquarters incorporating the old Military Assistance
Advisory Group (MAAG) as an operating headquarters would prove
adequate for handling operations until the emergency passed and
the Military Assistance Advisory Group could resume its normal
functioning. (Chart )

General Paul D. Harkins, as the first Commander, US. Military
Assistance Command, Vietnam (COMUSMACY), was responsible
for performing the functions of the chief of the old military advisory
group and in that capacity acted as senior adviser to the Republic
of Vietnam's armed forces while also commanding the Army com-
ponent of the combined services’ Military Assistance Command.
The commanding general of the U1.S. Army Support Group, Viet-
nam, which had been formed in 1961 o provide administrative and
logistic support for Army forces in Vietnam, became the deputy
Army component commander. General Harking therefore exercised
operational control of Army forces, while the commanding general
of Support Group, Vietnam, was responsible for administrative and

logistic support.



14 BASE DEVELOPMENT IN SOUTH VIETNAM

CHART 1=—=CoMmaxp STRUcTURE 18 THE Pacirc

Eormmanies in Chesl

Fgar ity
Carrisghder = Chaaf Cammia ngss i/ Chasl CdTas il o DR
UL Aery Pacile e ] Profic M Torees
Cormmandar
Eommandar 8 MdAary
(TR T T Bpunfnrae Command, Coreig=dad (e ‘Corrmandsr
dpninks-cm RLT P b E Fames Tarwms 5. oo
e o Josink 108 MStwry Foram Tt roa I
Wimiram Aggisiy D, e ]
Thailand
(= e ERC AL EINEPAT ERCPAD
Wagiens mist e L e e ] BB T P L e a1 ]
i Waris e Phiippines Hyubpuy
Eniaf, Chinl. —_ Criat, Chif,
Midury — 3 Msstary duint L8
LR PR Cataria
Sipinsnt bvncry Group, Limbean G, F— -
Owiremry Tawm, Repuilc of Aoy G Afwrasey Clitasd,
Buwrra Ching Jugar Pl ifspi remn.

The Military Assistance Advisory Group was finally absorbed
intact by the Military Assistance Command, Vietnam, in 1964. The
air and naval advisory activities and their personnel were subordi-
nated to the corresponding component commands of the Military
Assistance Command. General Harkins as COMUSMACY way suc-
ceeded on 20 June 1964 by General William C, Westmoreland, who
continued to direct actively only Army component activities while
providing general guidance to the other participating services.
Shortly after General Westmoreland assumed command, the U.S.
force buildup completely outpaced the existing support system, and
in April 1965 the 1st Logistical Command was deployed and sub-
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sequently assigned to the US. Army Support Group, Vietnam.
(Chart 2)

When President Lyndon B. Johnson was given the mandate of
Congress to commit U.S, troops in August of 1964, and the decision
was made 1o do so on a large scale, it became apparent that a
review of the command and control structures would be necessary.
The major issues concerned MACV's status as a subordinate unified
command under orders from Pacihc Command headquarters,
MACV's working relations with the Vietnamese military and arriv-
ing allies, and MACV's U5, troop command authority.

The same argument Admiral Felt voiced in 1962 was raised
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again in 1965, this time by the new Commander in Chief, Pacific,
Admiral U. 5, Grant Sharp, The military threat in the Pacific was
not limited to Vietnam and action there could not, therefore, be
conducted without regard for operations and plans for Japan,
Korea, the Philippines, Laos, Thailand, or any other Pacific area.
Military Assistance Command would remain subordinate to Pacific
Command (PACOM) headquarters, and General Westmoreland
could direct his attention to Vietnam exclusively.

The second isue under consideration, MACV's relationship
with the Vietnamese armed forces, was still more sensitive, A single
joint command under an American commander hinted oo strongly
of American colonialism: therefore command would devolve inw
co-operation and co-ordination between U8, and Vietnamese forces.
The question of the operational control of U8, Army forces in-
volved both military and political considerations.

To provide administrative control of and support for the combat
forces, the 1.8, Army Support Command was transformed into the
L5 Army, Vietnam (LISARV), on 20 July to carry out “all the
functions of a field army save those an Army commander would
perform at a forward command post.” Military Assistance Command
woiild carry out the tactical functions. The establishment of USARY
made a headquarters available with the personnel and other re-
sources required to control all Army activities, An Army component
headquarters, exercising operational control over land combat
forces, would have been in keeping with existing doctrine and, in
the opinion of some observers, would have provided a more efficient
means of conducting land combat operations. In the context of
events in 1965, however, adoption of this approach was not so clearly
indicated. In particular, it would have required General Westmore-
land 1o interpose a new, untested, and inexperienced headquarters
between himsell and his newly arrived American combat troops.
O eqqual concern was the fact that the South Vietnamese Joint Gen-
eral Staff (JGS) was also the Army of Vietnam headquarters. Co-
ordination of land combat operations was being conducted between
MACY and the JGS; if operational control of U.S. Army forces had
rested in USARV, the absence of a counterpart headquarters in the
Vietnamese Army would have made co-ordination much more diffi-
cult, For these reasons, the responsibilities of USARV were limited
to administrative and logistical matters,

Before mid-1965, when the first U.S. engineer units arrived, the
only American construction capability in Vietnam resided in a small
civilian force under contract to the Navy. For a number of years
the Department of Defense had followed the practice of asigning
to the construction arms of the Army, Navy, and Air Force areas of
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ibility around the world where bases were planned, under
way, or already built. The Army Corps of Engincers was given
jurisdiction over military construction contracts in Japan, Okinawa,
Taiwan, Korea, the Mediterranean, and the Near East. Air Force
Civil Engineers were assigned the United Kingdom, and the Navy
Bureau of Yards and Docks (which was later redesignated Naval
Facilities Engineering Command) was commitied 1o Spain, the
South Pacific islands, Guantinamo Bay, Antarctica, and Southeast
Asia. As Department of Defense contract construction agent, the
Maval Facilities Engineering Command (NAVFAC) had an Officer
in Charge of Construction (O1CC) for Southeast Asia headquartered
in Bangkok, Thailand, with a branch office in Saigon. In July 1965
the Navy divided the area by creating the position Officer in Charge
of Construction, Republic of Vietnam.

As the military buildup gained momentum, engineer and con-
struction forces received higher priorities for mobilization and
deployment. With the arrival of contingents of Army engineers,
Navy Seabees, Marine Corps engineers, Air Force Prime BEEF
and Red Horse units, and civilian contractors, U5, construction
strength in Vietnam mounted rapidly. Because the buildup was so
rapid, construction had to be accomplished on a crash basis, but
before that could be done there were numerous logistical obstacles
to overcome. Changing requirements for facilities [rom which o
conduct or support combat operations and deployments interfered
with the establishment of construction priorities, which in tum
depended upon the availability of labor, equipment, materials, and
sites, for which there was intense competition among the services.

During a visit to Vietnam in July 1965, the Deputy Assistant
Secretary of Defense for Properties and Installations discussed the
sitnation with the Assistant Chief of Staff for Logistics (]-4), MACY,
and the commander of Military Assistance Command. He strongly
urged that “there be one focal point in MACV for direction of
construction matters, a central office with which the Department
of Defense, CINCPAC, and other service agencies can coordinate™;
and he recommended a construction czar other than the MACV ]-4.

General Westmoreland had assigned staff supervision of base
development to his Assistant Chief of Staff for Logistics. Up to the
time of the buildup, the J-4 had been concerned primarily with
the Military Assistance Program (MAP). Ameong other duties the
J-4 also chaired the U.S. Construction Staff Committee which con-
sisted of rcp'rl.-mlatw:i of agencies involved in civil and military
construction. Within the J-4 office was a Base Development Branch
of four officers headed by a Navy commander and overly occupied
for the most part with routine staff matters. About twenty-five Engi-
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neer officers were also in the Engineer Branch of the Directorate
of the Army MAFP Logpstics—a separate stafll agency and remnant
of the old MAAG. Headed by Colonel Kenneth W. Kennedy,
Corps of Engineers, this branch had the mission of advising the
Vietnamese Armed Forces Chiel of Engineers. On 7 April 1965,
J=4 merged the Engineer Branch, Directorate of Army MAP Logis-
tics, with its small Base Development Branch to form the Engincer
Division, -4, under Colonel Kennedy; but, as the scope of engi-
neer activities (especially base development) expanded, the post of
the Engincer was upgraded 1o Deputy |-4 for Engineenng in
MNovember 1565,

During this same month Secretary of Defense Robert 5. Me-
Namara visited General Westmoreland's headguarters in Saigon,
where he was advised that the then-envisaged construction program
would cost about $1 billion within a two-year period. Upon his
return to Washington, Secretary McMNamara directed the establish-
ment of a construction base For Vietnam. On 11 February 1966 the
position of Director of Construction (MACDC) was established, As
a special staff offcer, he would report directly o General West-
maoreland independently of |-4 channels. Brigadier General Car-
roll H. Dunn, who had been selected for promotion to major
general, was the first director and served in this post until 1966
when he was succeeded by his deputy, Brigadier General Daniel A.
Raymond. General Dunn’s initial staff consisted of 135 people,
half Army, one-quarter Navy, and one-quarter Air Force. The
mission assigned o General Dunn was 1o “direct, manage, and
supervise the combined and coordinated construction program 1o
meet MACVY requirements and coordinate all Department of De-
fense construction efforts and resources assigned to MACY or in the
Republic of Vietnam.”

The ultimate mission of the MACVY Director of Construction
was o provide military engineering advice and asistance to the
Commander, 115, Military Assistance Command, Vietnam, In
executing this mision the Construction Directorate supervised the
construction program; co-ordinated all Department of Defense con-
struction efforts and resources assigned 1o Military Assistance Com-
mand or ather agencies in Vietnam; established joint service palicy;
and monitored all military construction programs, The Construc-
tion Directorate also supervised the execution of interservice facility
management matters and obtained and allocated real estate for use
by LS, and Free World Military Assistance Forces. The Construe-
tion Directorate was later given the responsibility for advising and
assisting the Ministry of Public Works, Communications, and
Transportation relative to the government of Vietnam's highway
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and road system. The directorate also assisted the component serv-
ices, the Agency for International Development, and the Vietnamese
National Railway System in the development of waterways and
railways.

The establishment of the Director of Construction clarified
several matters: the Commander, Military Assistance Command,
would exercise direct control of the construction effort in Vietnam,
including direction of the Navy's Officer in Charge of Construction
in areas of project assignments, priorities of effort, and standards of
construction. He would control the use and allocation of all con-
struction resources in Vietnam, What up to now had been several
programs of separate agencies responsible to different bosses both
in and out of Vietnam became a unified program under centralized
control and direction,

Throughout 1965 there had been an increased commitment of
U.5. military personnel. On 8 March 1965, 3,500 marines landed
in the | Corps area to take up defensive positions around the U.S.
air base at Da Nang. On 5 May 1965, U.5. Air Force C-130 aircraft
began landing at Biem Hoa Air Base, north of Saigon, with the
main body of the 175d Adrborne Brigade, previously stationed on
Okinawa. On 16 June 1965, the Secretary of Defense announced the
deployment of an additional 21,000 U5, troops to South Vietnam,
which brought the total commitment o 75,000,

On 12 July, the 2d Brigade, lst Infantry Division, landed at
Vung Tau and immediately moved inland to Bien Hoa. To the
north, the 2d Brigade's remaining battalion came ashore at Cam
Ranh Bay and relieved the 1st Logistical Command forces of the
bulk of the peninsula security mission. A little over two weeks later,
the Ist Brigade, 1015t Airborne Division, landed at Cam Ranh Bay
and relieved a battalion of the 2d Brigade, Ist Division, of its
security mission. These two brigades were the hrst U.S. Army
combat forces o be deployed from the United States to South
Vietnam.

On 28 July 1965, in a television address to the nation the Presi-
dent announced: “1 have today ordered to Vietnam . . . forces
which will raise our fighting strength from 75,000 to 125,00 men
almost immediately. Additional forces will be needed later and
they will be sent as requested.” In the next five months, the strength
of US. forces rose not to 125,000 but to nearly 200,000, By Chnst-
mas 1965, the st Cavalry Division (Airmobile) and the 1st Infantry
Davision (=) had arnved in Souwth Vietname, where they were joined
by the Korean lst (Capital-Tiger) Infantury Division, To control
the U.S. combat forces in 11 Corps, Task Force Alpha, a corps head-
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The EFCRO |r|||i|1||.|]1 cantinued into the new year, On 29 Decem-
ber 1965 the 3d Brigade, 25th Infantry Division, began a two-week
movement from Schohield Barracks, Hawaii, to Pleiku, By 8 January
1966 a second corps hl,-:||:h,|u.|r|:l,'r~.. designated 11 Field Force, was
deployed to manage U5, combat forces in the 11T and 1V Corps
ATCHEE

The frst Army engineer unit o arrive in Vietnam was the
173d Engineer Company, which landed at Bien Hoa on 5 May 1965
as part of the 1753d Airborne Brigade. This company, like other
brigade and divisional engineer units, worked 1o establish base
camps and provide combat support to the larger organization of
which it was a part,

On 9 June 1965 Headquarters, 35th Engineer Group, together
with the 864tk |"|:|p"inrr:| Banalion and D I'.".ulﬂp..,lln', Hdth ]."H:,‘,‘i.lll'l.'ﬁ.
had debarked on the Cam Ranh Peninsula, These were the hirsi
rr|.1i|::lr umite: o armive at Cam Banh l:hl.'!.' On 16 _Il.th_. the 15%th
I'_rl!_l'l:illl'l'r {.'-:r:.u-lr (Construction} at Fort Brage, Morth Carolina,
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received orders to activate Headquarters, 18th Engineer Brigade,
from its resources. On 30 July the newly formed brigade received
movement orders, and one month later it departed for South Viet-
nam and assignment to US Army, Viemmam, This brigade was
commanded by Brigadier General Robert R. Ploger. The brigade's
advance party arrived in Vietnam on 3 September and immediately
scrambled to ind space in the Saigon area for s headguarters and
to establish a communications net with its subordinate units. On
16 September the headguarters (less the main body, which did not
arrive until 21 September) became operational and assumed com-
mand of all nondivisional Army engineer units from the Ist Logis
tical Command. In northern 11 Corps, meanwhile, the engincer
situation was significantly changed by the arrival at Qui Nhon of
Headguarters, 937th Engineer Group (Combat), and the 70th Engi-
neer Battalion (Combat) on 25 August. These units came to South-
east Asia as time-tested organizations, since both had been in
operation before deploying. By 1 October 1965 the engincer force
was composed of two group headquarters, six battalions, and nine
separate companies, One week later USARV assigned the lollowing
missions to the brigade;

a. Provide operational planning and supervision of USARV
construction and related tasks in the Republic of Vietnam
and for other missions as may be directed by this head-
qunrt-rru..

b. Exercise command and operational contral of engineer
units msigned 1o United States Army, Vietnam.

¢. Provide for physical security of personnel, equipment,
facilities, and construction of all units assigned or attached
Lo your command.

On | January 1966 the 20th and 3%th Engincer Baitalions, along
with the 572d Light Equipment Company, landed at Cam Ranh
Bay. From 2 January until mid-May, only two companies were
added o the strength of the 18th Brigade. The 20th and 39th
Battalions were the last products of the initial herculean push by
the United Staves Continental Army Command to deploy a maxi-
mum number of engineer units to Southeast Asia. It would be
summer before the steady fow of engineers across the Pacific would
resume.

The command situation for base development was by now
formally established. The Director of Construction at the MACY
joint staff headquarters exercised control and guidance for all service
construction. Air Force, Navy, and Army construction efforts would
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be co-ordinated through this office. To ensure effective operation,
the Construction Directorate was organized along functional lines.
The directorate originally consisted of five main divisions: Plans
and Operations, Engineering and Base Development, Construction
Management, Real Estate, and Program Management. On 1 January
1968 a major revision of the organization occurred with the creation
of the Lines of Communications (LOC) Division. (Chart 3) The
LOC Division assumed the responsibility for managing a 4.100-
kilometer road restoration program and for advising the Vietnamese
Director General of Highways, Before this reorganization, LOC
responsibility had been delegated 1o the Construction Management
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Division, which was dissolved. Its functions were assumed by the
Base Development Division.

The Base Development Division served as the focal point for
base development planning, for monitoring the component service
hase construction projects, and for interservice facility management
matters. Engineer staff activities pertaining o military operation,
determination of engineer requirements and plans for employment
of engineer [orces, and technical supervision of engineer activities
were the responsibility of the Plans and Operation Division.

The Lines of Communications Division, once established, di-
rected, supervised, and managed the development and restoration
of designated roads to support military operations, pacification
programs, and national economic growth, The division co-ordinated
the planning and execution of LOC programs for the component
services, the Agency for International Development, and the Viet-
namese government. Assistance and advisory support were also pro-
vided to the Ministry of Public Works, Communications, and
Transportation; o the Directorate General of Highways; and 1o
the five regional engineers and the province engineers. The Lines
of Communications Division also assisted all interested agencies in
the development of waterways and railways, The Program Manage-
ment Branch, meanwhile, was responsible for funding matters in-
cluding fund status, piaster impact, and statistical analysis of the
Vietnamese military construction program, while the Real Estate
Division served as the MACY agent in obtaning and allocating
real estate for 115, wse.

The commander of Army units in Vietnam remained the Com-
manding General, UL5, Army, Vietnam. As senior Army component
commander, he was responsible for base development at ports,
beaches, depots, and major installations in 11, 111, and IV Corps
Tactical Zones, except for those bases specifically assigned to other
services through the office of the MACV Director of Construction.
Since the Commanding General, L5, Army, Vietnam, was also the
Commander, Military Assistance Command, Vietnam, this apparent
division of command may be seen as a simple differentiation of staff
functions made necesary by the diversity of responsibilities inherent
in the planning staff, which was MACV, and the execution staff,
which was LSARY.

Initially the Army engineer construction effort was the respans-
hility of the Engineer Section of the Ist Logistical Command. In
September 1965 the headquarters of the 18th Engincer Brigade
arrived and assumed responsibility of engineer staff planning from
the 1st Logistical Command; the Commanding General, 18th Engi-
neer Brigade, acted as hoth the Engineer Troop Commander and
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the Army Engineer until December 1966 when the US. Army
Engineer Command was formed. The 18th Engineer Brigade was
then delegated the responsibility for engineer support in 1 and [1
Corps Tactical Zones. The Engineer Command ok over responsi-
bility for over-all supervision of the Army construction program
and direct supervision of two engineer groups operating in 11 and
IV Corps Tactical Zones, When the 20th Engineer Brigade arrived
in Vietnam and was delegated the responsibility of engineer sup-
port in 111 and IV Corps Tactical Zones, the Engineer Command
functioned as the overall planning staff for Army construction
subordinate to the Engineer, USARV. In March 1968 the Engineer
Command was reorganized with the 1.5, Army Engineer Construc-
ton Agency, Vietnam (USAECAV), and was charged with responsi-
bility for managing and administering real estate, property mainte-
nance, and execution of the Military Construction, Army (MCA),
construction programs. At the same time the Office of the Engineer,
USARY, served as the component staff engineer.

The Engineer's staff at USARV headquarters consisted of five
main divisions: Construction, Facilities Engineering, Mapping and
Intelligence, Military Operations, and Supply and Maintenance.
{Chart 4) Although the organizational structure of the Construction
Agency provided for operational independence, policies and proce-
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dures were prescribed by ULS. Army in Vietnam. The Construction
Agﬂlq' at Army headquarters was composed of three main divi-
sions: Engineering, Real Estate, and Real Property Management.
The USAECAV organization also utilized the area concept and had
district offices in four major geographical locations.

Like the Construction Agency, the engineer brigades were sub-
ordinate to the U5, Army in Vietnam and their organization and
mission evolved in an area concept. The brigades each operated in
two tactical zones. Since the brigades divided their areas into group
and bantalion areas of operations, the batalions were responsible
for all engineer support within assigned arcas of operation.

Maval construction planning at the beginning of the buildup
was delegated to the 111 Marine Amphibious Force, In October
1965, 111 Marine Amphibious Force was provided a small support
activity which was an extension of Services Forces, Pacific, and the
Director of the Pacific Division of Bureau of Yards and Docks. This
activity assumed the responsibility for facility planning until April
1966 when the Commander, Naval Forces, Vietnam (COMNAV-
FORYV), assumed the duties of co-ordinator and planner for base,
port, beach, depot, air base, road, and installation construction for
all Mavy, Marine, and allied forces operating in | Corps and for
other distinct naval operations in [I, 111, and IV Corps areas.

The Commander, Naval Forces, Vietnam, as the Navy com-
ponent commander, was placed under operational control of the
Commander, Military Assistance Command, Vietnam, but remained
under the operational command of the Commander in Chief, Pacific
Fleet, the operating naval force of the Commander in Chief, Pacific.

The Department of Delense contract construction agent in
Vietnam, the Navy's Officer in Charge of Construction, had been
providing construction resources, This office and its organization
had been modified frequently since 1962 when the Navy negotiated
a §16.5 million cost-plus-a-fixed-fee contract with a joint contractor,
Raymond International and Morrison-Knudsen (RME), for con-
struction of airfields and port facilities in Vietnam to support the
country's armed forces. The buildup of American forces increased
the scope of contract construction. In August 1965 RMEK brought
two additional contractors—Brown & Root and |. A, Jones—into
the partnership (henceforth referred 10 as RME-BR]) o bolster
personnel strength and management capability. Lyman D. Wilbur,
vice president of Morrison-Knudsen, was in charge of work from
May 1965 until February 1966, when he was succeeded by Bert
Perkins, also a vice president of the same corporation.

The Navy's OICC in supervising the RME-BR] contract as
signed a Naval Civil Engineering Corps officer as resident officer
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in charge at each major construction site. The OICC since 1965
had been a Navy flag officer of the Civil Engineer Corps.

Unlike the other services, the Air Force was ahle o avoid many
construction planning difficulties. The 7th Air Force Civil Engineer
Directorate possessed the planning force required for ity construc-
tion program in Vietnam before the 1965 buildup, and the Tth Air
Force was responsible only for base development at air bases and
at other installations where the Air Force was designated as having
a primary mission.

The Army's responsibility for facilities engineering support
before 1965 was limited to six MACV advisory sites located outside
Saigon. The Navy's Headquarters Support Activity, Saigon, twok
care of all military property within the city. But because of a lack
of trained military personnel and experience in contracting for
facilities engincering in Korea, the Army decided to contract for
this support at the MACV advisory sites, Seven firms submined
bids, and negotiations were undertaken with four of them. On
1 May 1963, Pacific Architects and Engineers (PARE) received a
cost-plus-a-fixed-fee contract,

This contract, except for a change in the type of fee, was the
kind awarded as the buildup continued, The contractor was 1o
provide all facilities engineering support for the Army in Vietnam
and was to establish an organization essentially the same as provided
in Army regulations for standard facilities engineering units, The
contractor was to fumish the labor, organization, and management;
the government was to supply equipment, repair parts, toals, and
material as well as quarters and messing facilities. The Aexibility of
this contract proved invaluable in the years ahead.

While considerable attention is given in this text o the deploy-
ment of Army enginecer units, it should be recognized that these
units actually constituted less than half of the ol American con-
struction force in Vietnam, By mid-19%8, thirty-ive engineer bat-
talions, forty-two scparate companies, and numetous teams and
detachments had been deployed. At its peak, Army engineer strength
in Vietnam approximated 40,000 officers and men, including mem.
bers of combat engineer units of the seven Army divisions and six
separate brigades and regimenis.

The following summary scts forth what might be termed the
construction force in Vietnam, Fssenuially it lists the principal
agencies invalved in construction in South Vietnam, and therefore
the agencies whose construction activities were co-ordinated, inte-
grated, and directed to varying degrees by the MACV Director of
Construction.
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U.S. Army

1. Army Engineer Command (Provisional). Consisted of 2
brigades, 6 groups, 21 battalions, and various small specialized
engineer units,

2. Pacihic Architects and Engineers. Under contract for
repairs and utilities support of the Army (21,418 personnel).

8. DelLong Corporation. Fabricated and installed patented
mobile piers.

4. Vinnell Corporation. Constructed, operated, and main-
tained electrical systems including T-2 tankers used as power
MOUTCES.

1.5 Air Force

1. Walter Kidde Constructors. Employed on a wurnkey basis
to design and construct Tuy Hoa Air Base.

2. Red Horse Squadrons. Five light construction squadrons
structured for augmentation by local labor.

3. Base Emergency Engineering Forces (BEEF) Teams. Small
detachments which contained a high level of skills and capability
of constructing small quantities of critical facilities.

4. Base Civil Engincering Forces. Equipped to handle re-
pairs and utilities at established bases.

U5, Naval Forces

l. One construction brigade, composed of the 30th Naval
Construction Regiment with nine Seabee battalions,
2. Three engineer construction battalions of the Fleet Ma-
rine Force, USMC.
3. Naval Support Activity, Public Works Forces.
4. Philco. Under contract to provide a labor force.
5. Naval Facilities Engineering Command
a. Office in Charge of Construction (O1CC), RVN. OICC
supervised and administered the contract for:
b. RME-BR]. This joint venture of four American con-
tractors accomplished the largest portion of construction projects.

Other US. agencies in the organization for construction were
those of the embassy's Office of Civil Operations and the MACV
Revolutionary Development Support Directorate.

Until early 1967, there was a tendency to view the reconstruction
phase of pacification as a Vietnamese effort, supported by U.S. civil
agencies, while the ULS. military command concentrated on building
Vietnamese combat capabilities. Integration and co-ordination were
lacking among the several U.S. civil agencies involved. The U5
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Agency for International Development (USAID), the Joint United
States Public Affairs Office (JUSPAO), and the Office of the Special
Assistant to the Ambassador (OSA), and the military agencies some-
times worked at cross-purposes. To correct this defect the Civil
Operations and Rural Development Support (CORDS) structure
was formed under MACV to provide single manager control of
LS. military and civilian efforts in support of Vietnamese pacifica-
tion programs. CORDS did not include all of the advisory efforts
of OSA and JUSPAO. These organizations continued to supply
some construction material to the Vietnamese for self-help, while
military units often performed the actual reconstruction.
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Real Estate and Land Acquisition

The United States acquired “rent-free” real estate in Vietnam
through the 1950 Agreement for Mutual Defense Assistance in
Indochina, or the Pentalateral Agreement, for Free World Military
Assistance Forces., Signatories to the agreement were the United
States, the Republic of Vietnam, France, Laos, and Cambaodia.
Although Article IV of the agreement spelled out what real estate
the United States would be provided, as late as 1969 the U5
Embassy's position was not to push for full Vietnamese compliance,
hased on the belief that the agreement as signed did not provide
for, or envision, operations occurring after 1965.

As a result of high-level diplomatic discussions in 1965, the
government of Vietnam did agree to assume responsibility for all
land acquisition, funding for payments, and relocations without
directly charging the United States. The cost would be covered by
continued American support of the deficit in the Vietnamese
budger. The Interior Ministerial Real Estate Committee (IMREC)
was established to acquire and provide American and other Free
World military forces with unimproved rent-free real estate. Tabu-
lations of owners, amounts of real estate affected by land acquisition,
determination of the amounts of indemnification, and actual pay-
ments were made by the Vietnamese government without overt
American participation.

General Westmoreland's staff became the agency for dealing
with the Vietnamese government in the acquisition of real estate for
allied armed forces in Viemam. The Director of Construction was
after 15 February 1966 responsible 1o the commander of Military
Assistance Command for the performance of these functions. The
Navy and Air Force component commanders at Military Assistance
Command were directed by General Westmoreland to co-ordinate
real-estate functions and activities of all allied forces within ther
areas of responsibility.

An Engineer Division of the MACV |4 was organized during
late April 1965, and a Real Estate Branch within this division came
into being on 2 May 1965, The 64th Engineer Detachment (Ter-
rain) was placed under operational control of COMUSMACY, and
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its assets consisting of five officers and five enlisted men were used
to establish a Real Estate Branch within the Engineer Division. On
15 February 1966, when the Construction Directorate was estab-
lished, this same real-estate organization was structured into the
directorate and continued discharging the responsibility for co-ordi-
nating all real-estate activities within Vietnam.

The Director of Construction, MACVY, continued 10 receive all
requests for real estate, except lease requests, to support US. and
other Free World military forces and transmitted them to the
Vietnamese Joint General Staff, which returned them, approved or
disapproved, to the requesting component commanders through
the MACV staff. The Director of Construction allocated available
real estate to elements of allied military forces. He also maintained
a central inventory of all leased and rent-free real estate and was
responsible for returning Vietnamese-owned property to the govern-
ment when it was no longer required.

The various component commanders were given the responsi-
bility of co-ordinating real-estate transactions for base development
in their operational areas. The Commander, Tth Air Force, was
responsible for all air bases where the Air Foroe had the primary
mission. The Commander, Naval Forces, Vietnam, managed the
I Corps area exclusive of the bases assigned to the Air Force, and
the Commanding General, U5, Army, Vietnam, managed 11, 111,
and IV Corps except for Air Force hases.

MACY lollowed, insofar as possible, the Pacific Army head-
quarters’ regulations for real-estate policy and procedures, which
were published in December of 1965, General Westmoreland, as
Commanding General, U.S. Army, Vietnam, made the commanding
officer of the 1st Logistical Command responsible for the acquisi-
tion, recording, reporting. and disposal of real estate for those units
assigned or attached o U5, Army, Vietnam., The USARYV Engineer
exercised staff supervision for procedures governing real-estate leas-
ing as carried out by st Logistical Command. The 1st Logistical
Command’s responsibility for real estate was continued until April
1968 when Major General William T. Bradley, Commanding Gen-
eral, U5, Army Engineer Construction Agency, Viemam (USAE-
CAV), was delegated the responsibility.

A Central Real Estate Office (CREO) was established in Saigon
to administer leases and act as the repository for master leases. Area
real estate offices (AREO's) were cstablished in U5, Army Support
Command logistics areas. Area offices were located in Qui Nhon,
Nha Trang, Vung Tau, and Can Tho, Two more offices were set
up in Saigon, and one of these was responsible solely for the Head-
quarters Area Command (the greater Saigon area). Customer con-
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tact, whether for rent-free or leased property, was made with the
AREQ. The area real estate office processed land-use requests and
negotiated leases only when authorized by the Central Real Estate
Office.

Pacific Army headquarters delegated acquisition approval au-
thority to the Commanding General, USARYV, for leasing real estate
when the contract was renewable annually and the total annual
rental did not exceed $300,000. This authority was redelegated to
the 1st Logistical Command and later to the Commanding General,
U.S. Army Construction Agency, Vietnam, when he assumed the
real-estate mision. The chief of the Beal Estate Division at CREO
and later at USAECAV headquarters at Long Binh, became a con-
tracting officer for realesiate matters with a $100,000 contract
authority, since about 90 percent of the leases cost less than $100,000
annually,

Augmented by an office staff of contract employees of the Pacific
Architects and Engineers, Inc. (PAKE), the Real Estate Division also
received, processed, and made utility payments which averaged
about $2 million annually, The division was also responsible for

ration and submission of the reports based on real property
and feeder information sent in from contract and military post
engineer organizations throughout Vietnam. These reports were
the basis of the real-estate inventories maintained at higher head-
q“lﬂm. ¥

For a unit to acquire property a unique request system was
operated. The unit would initiate a Land-Use Request containing
a description of the property and justification for its acquisition.
With the request a note of concurrence or rejection was forwarded
by the local government official responsible for that area. These
officials included province chiefs, district chiels, mayors of autono-
mous cities, and military region, base, or unit commanders. The
request was then forward to the chairman of the Interior Ministerial
Real Estate Committee by Military Assistance Command. Written
approval, or a Land-Use Concurrence, from the Vietnamese pro-
vided MACY rent-free use of the property as long as the require-
ment existed.

Occupation of real estate without Vietnamese approval created
several problems. Primarily the Vietnamese government could not
compensate land owners for appropriated land unless requests for
land were semt through proper channels. Unless a request went
through MACV to the Interior Ministerial Real Estate Committee,
no funds were transferred to the property owners.

In many instances, real estate was used and developed immedi-
ately upon submission of the land-use request based on the con-
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currence of a local Vietnamese official. Yet some of these requests
were never acted on by the government, which usually did not have
sufficient funds for indemnification. At other times action was
deferred because of political influence. Regardless of action, nearly
all the land requests stated that upon termination of use and occu-
pancy of the real estate, Military Assistance Command retained the
option of removing or abandoning in place any installation on it
Vietnamese government approval further stipulated that when
MACV no longer had need of the real estate it would be returned
to the Viemnamese armed forces along with all improvements. This
difference was never negotiated, and real estate was acquired for
air bases, base camps, logistics complexes, and industrial sites for
asphalt plants, crushers, concrete plants, and administrative space:
easements were also acquired for utilities, roads, and communica-
tions cables. Each land-use concurrence varied in size from single
office locations to bases like Chu Lai, which was 26 million square
meters of cleared land.

Imitially it had been necessary to obtain concurrences for road
improvement projects and new road construction, but with the
advent of the MACV Lines of Communications (LOC) program,
the Vietnamese government assumed the responsibility of providing
real estate for jointly used roads. This ook the component com-
manders out of the real estate acquisition business at least for this
program.

In support of tactical operations, land-clearing projects required
no real-estate action, nor was it necessary to transact for real estate
which was occupied during combat operations. Claims arising from
the use, occupancy, or damages during and after military operations
were handled by the U.S. Army, Vietnam, Foreign Claims Division.

Although it had been stated thar the Vietnamese government
would furnish rent-free the real estate required for support of allied
forces, this policy was generally applied only for requirements
outside urban areas. In urban areas, particularly for property that
was privately owned and already improved, extensive leasing was
necessary. At its peak, the LS, leasing program had an annual cost
of over $20 million,

Early MACV and USARV real-estate regulations touched the
leasing aspects of the program only lightly, When it became appar-
ent that signihcant real-estate requirements had to be satished by
leasing, regulations were published to cover the program. For ac-
fquisition of rent-free properties, the Vietnamese government dealt
with Vietnamese owners; for acquisition of leased properties, U.S.
military personnel negotiated with Vietnamese owners.

The necessity of responding to immediate needs for facilities,
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that is, warehousing or hotels for billets, created a sellers market.
Unfortunately, there was an acute shortage of military personnel
trained in the negotiation of leaies. Nevertheless, what the military
negotiators lacked in sophistication, they made up for in enthusiasm
and responsiveness.

Because the situation was urgent, lengthy negotiations could
not be conducted, and a highly undesirable condition was aggra-
vated by other critical factors. In many areas, the number of facili-
ties available or usable was extremely limited. Vietnamese standards
of living, hence construction standards, were very different from
LS. standards, and American textbooks, manuals, and Army regu-
lations took little cognizance of these differences. Physical security
was always in question, and how to deal with the Vietnamese land-
lords and many other enterprising entrepreneurs not disinclined to
take advantage of their tenants was always a problem.

This set of circumstances resulted in many hundreds of inade-
quately researched, poorly written, expensive, and badly docu-
mented leases. Yet, the results must be examined in context and
should not be seriously criticized. It was remarkable that in spite
of the many frustrating problems faced, real-estate personnel met
needs in a timely manner.

The management of real property, once acquired, necessarily
varied depending on the area, the situation, the commander, and
the type of properties involved. In addition o rent-free properties,
there were at one time over 900 leased properties recorded. They
varied in size from large hotels to small individual villas and other
facilities like cold storage spaces, warchouses, shops, and piers.

The Real Estate Division was extremely limited in its ability
to manage real estate. Local commanders had to assume the burden
of the task, and so real management became the direct responsibility
of the installation co-ordinator, who was usually the senior officer
in an area or at an installation. Installation co-ordinator positions
were designated by the Commanding General, USARY, as responsi-
ble for secing to the proper use and maintenance of all real estate
at an installation. The Real Estate Division did administratively
manage all leases and, within its resources, checked all properties,
but management of real-estate holdings was made unusually diffi-
cult for a number of reasons. There was a great dispersion of prop-
erty even within the areas serviced by any one area real-estate office.
There was difficulty in traveling to properties. There was a lack of
properly trained real-estate personnel. And operations were taking
place in an inflationary economy. The inadequate local post engi-
neer system was not able to maintain real propeny records. Require-
ments to follow Army regulations mainly directed at continental
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LS, (CONUS) real-estate activities and not modified for combat
zone operations were in effect. Poor documentation and inven-
tories resulted from an urgency in acquiring real estate during the
buildup, Changes in personnel which occurred because of the
twelve-month tour did not contribute to continuity of information.
There was a very serious lack of property accountability. As time
went on, the Real Estate Division began a review to try to put
everything in order. Under the Engineer Construction Agency, the
pieces were finally fairly well put together.

The agency instituted many improvement programs. A special
title search program was started to document all properties. Many
leases had been signed with persons who had not been required 1o
prove ownership. Some properties were found 1o be government-
owned, hence their leases were terminated and the properties used
on a rent-free basis. Other contracts were terminated with lessors
who could not produce a title.

Many leases had annual advance payment clauses, and this meant
that when they were terminated the Army lost money. There was
no procedure by which the United States could bring suit against
the Vietnamese lessor for return of advance payments. An intense
program was begun, however, to recoup advance payments, and it
was amazingly successful considering the Real Estate Division had
to rely on persuasion rather than law, Some agreements were signed
in which the Army agreed to accept repayment from lessors on an
installment plan. One such agreement extended over seven years.

Action was taken to :cm:guliit: lease holdings on property for
which there was a continued requirement and to reduce advance
annual payments to qunrtnl.}r payments. To keep the status of the
changing real-estate picture up to date, to be able w0 tt,"rmm.'ll.:
leases, to make payments on a more timely basis, and to increase
identification and documentation of real-estate holdings, a program
was developed making maximum use of automated dawa processing.
Monthly print-outs were a valuable tool at all levels,

Dual leases, or the issuing of two leases for the same piece of real
estate, one for the structure and one for the furnishings, were also
a problem, The Vietnamese lessor wanted to use dual leases quite
simply as a tax dodge. Although in most cases the combined price
of the two leases was a fair market price for the propenty, it required
twice as much administrative effort, the legality was highly suspect,
and we indirectly contributed to the lessor's tax evasion. In cases
where furnished facilities continued o be required, the contract
was renegotiated in a single lease. In facilities where fumishings
were no longer needed, leases were terminated at savings to the
American taxpayer.
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Property accountability was fnally improved by transferring
responsibility for maintaining the real property record cards from
the Real Estate Division to the installation post engineer office. It
was then the installation co-ordinator's responsibility to receipt
property to the user. A Real Estate Division Utilization Branch
was established to inspect leased properties and ensure their proper
use. A standard lease form was developed and put into use, A series
of standard operating procedures were published and distributed o0
explain fully real-estate operations in Vietnam. Last, a training pro-
gram for military personnel was initiated in conjunction with the
Office of the Chiel of Engineers, Officers selected for real-estate
assignments in Vietnam went to the Chief of Engineers’ office in
Washington, D.C., en route to Vietnam for three days of bricfing
and study. In Vietnam they were usually assigned to one of the
branches in Real Estate Division headquarters for one or two
months before going to an area office 1o become the point of cus-
omer otact.

In addition to the unusual conditions and unique real-estate
mpects involved, there were other :-p-nl:i:l problems, .htquilitl'.u-m
of real estate on which there were gravesites caused serious compli-
cations. Although relocation of the graves was a Vietnamese govern-
ment responsibility, finding descendants was often difficult and
relocation slow. Some construction was delayed for extended periods
because of gravesites in the construction area, All real-estate actions
were guided and influenced by the political and private considera-
tions of the parties involved as well as by military requirements.

Our last problem was one of coordination. Although the LS,
Embassy rental ceilings established in 1965 were supposedly appli-
cable 1o all US. personnel and agencies in Vietnam, it appeared
that unly the U5, military seriously endeavored to comply, Many
iﬂtﬂti-ﬂ- had a great deal of autonomy and seemed to pay little ateen-
tion to embawy policy, especially in areas where properties were
scarce. Later, between 1968 and 1969, the embassy became more
active in controlling interagency competition and developed a work-
ing real-estate committee on which most agencies were represented.

There were a number of lessons learned as a result of our real-
estate venture in Vietnam, Certainly the absence of a working,
enforceable country-to-country agreement for supplying all real
estate on a rent-free basis delayed base development in some in-
stances and resulied in a cumbersome leasing program. Further-
more, our surprisingly rapid buildup combined with a lack of
appreciation on some commanders’ parts for their responsibilities
made it very difficult 1o predict new or manage old locations accu-
rately. This condition was further aggravated by the paucity of
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experienced real-estate personnel, the use of CONUS-oriented regu-
lations, and the understandable reluctance of units to give up leased
civilian facilities.

To prevent similar problems in future operations, a single head-
quarters should be responsible for all real wransactions from the
start, Specially trained teams must be available to augment plan-
ning, and country-to-country agreements must be in effect sometime
before the initiation of troop movements,



CHAPTER 1V
Planning and the Construction Concept

The authority for setting construction priorities within the
Republic of Vietnam was delegated by Admiral Sharp o General
Westmoreland. As a result, the MACY logistical support plan of
1965 specified the following construction priovities: first, improve
airficlds and related facilitics at specified locations; second, improve
main supply routes; third, improve railroads as required; fourth,
rehabilitate and expand port facilities at specified locations; and
fifth, improve logistic base and support facilities to include petro-
leum, oil, and lubricants (POL) storage and dispensing facilities,
In the event that any of these tasks could not be accomplished
because of enemy action or for any other reason, the succeeding
task would assume the higher priority,

Admiral Sharp's plan specified that facilities would be austere
and that only essential operations and support facilities needed
immediately would be included in the construction program. Sup-
porting plans included real estate and facility requirements. How-
ever, this initial development plan was overtaken by the sudden and
minui:g increase of combat forces arriving. Once troops were
ahore deployed, bases had to be developed to sustain them.
Fundamental to combat support was reliance on decp-draft vessels
for shipment of bulk tonnage from the United States, Aircraft alone
could never support the forces being assembled.

Before 1965 essentially all cargo entering Vietnam in deep-draft
vessels came through the port of Saigon, the only port with deep-
draft berths, for distribution 1o the rest of the country by either
rail or coastal steamer. With the buildup, three factors negated this
approach to logistics support for arriving U5, forces. The tonnage
required far exceeded the capacity of the port at Saigon. The rail-
way as a system was not operational, and transshipment via coastal
vessels from a single discharge point was neither economical nor
feasible. The only answer to the logistics problem was to build more
decp-drafit ports. Fortunately, there were sufficient suitable locations
where these ports could be developed.

Initially, three ports were considered to be sufficient for receiving
the logistics that were originally scheduled—Da Nang in the north,
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Cam Ranh Bay on the central coast, and Saigon in the south. Da
Nang and Cam Ranh Bay were fine natural harbors that could be
developed into ports capable of docking deep-draft oceangoing
vessels with a reasonable amount of effort and cost. Saigon presented
fewer possibilities, since it was a restricted river port with limited
sites for additional berth development. From each of these ports
then, several satellite shallow-draft coastal ports could be supported:
Hue and Chu Lai from Da Nang; Qui Nhon, Nha Trang, and Phan
Rang from Cam Ranh; and Can Tho and Vung Tau from Saigon.
This was the concept that was developed in the summer and early
fall of 1965, Before the end of the year, however, it became increas-
ingly obvious that Qui Nhon should become a fourth deep-draft
port with full pier accommodations, since Qui Nhon had become
the most logical point from which to support extensive operations
in the highlands. (Map 4) Cam Ranh Bay became less important
for direct support of ground operations, but it developed into a
theater depot and an intertheater air terminal. These four deep-
draft ports—Da Nang, Qui Nhon, Cam Ranh Bay, and Saigon—
became the keystones of the base development plan and the centers
of what eventually became semiautonomous logistical enclaves,

Cmee the concept of these sustaining ports was established, the
program of base development proceeded in logical order. While
deep-draft piers were being provided and channels to the piers were
being dredged, each port area was 1o be expanded to include depot
facilities for storage and further distribution of petroleum products,
ammunition, rations, equipment, and a myriad of other materials.
Provisions were made in each port area complex for the essential
supporting services: maintenance, supply, transportation, hospitali-
zation, communications, and personnel accommaodations.

It logically followed that major air bases should also be devel-
oped in each principal port area, mainly because there was a need
for high-capacity port facilities to satisfy aircraft demands for petro-
leum and ammunition. To facilitate the air delivery of critical
supplics, material was quickly shuffled from dockside to waiting
areralt.

At Da Nang the existing air base was expanded with an addi-
tional runway, aprons, and cargo handling facilities. A new hghter-
bomber base was constructed near Qui Nhon at Phu Cat in 11 Corps.
A hghter-bomber and logistics terminal was built at Cam Ranh
Bay, and at Saigon both Tan Son Nhut and Bien Hoa were up-
graded and expanded with parallel runways, Major tactical or
logistical air bases were also constructed at the shallow-draft ports
of Chu Lai in 1 Corps and Phan Rang in 11 Corps, which were the
satellite ports of Da Nang and Cam Ranh, Not included in the
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original base development concept was the air base at Tuy Hoa in
central 11 Corps, which was established by late 1966 with its sup-
porting single-pier deep-draft port at Vung Ro.

Operations of the major depot complexes were extended through
forward operating elements. The ultimate effect of this matrix of
primary logistical port-depot complexes and satellite forward dis-
placements was to create an extensive logistics support grid. On
short notice logistical support could be provided to any tactical
element by “plugging in” 1o the grid.

The construction program to support American and allied forces
in South Vietnam did not evolve from any single planning action;
it developed from immediate requirements in 1965 and continued
to expand as needs increased. The underdeveloped nature of Viet-
nam and the lack of available base facilities placed a premium on a
rapid construction program. The initial operations plan directed
the ULS. Army, Ryukyu Islands, to provide base development plans
for Army forces designated for deployment to Vietnam. The plans
that were developed were adequate, since they were responsive to
operational requirements and were detailed enough so that the type
and scope of facilities needed could be identified. The real problem,
however, was that the plans were written for a force of 64,000 men,
whereas the accelerated troop buildup led to a force totaling 81,000
in July 1965 and 184,000 by December 1965, The engineer staffs
of the Commander in Chicl, Pacific, the Military Assistance Com-
mand, Vietnam, and subordinate elements were inadequately
manned for the prompt development of the plans necessary to meet
the force buildup. Therefore, not only the development of but the
planning for base facilities was concurrent with the rapid increase
in force structure, It was clear from the beginning that certain func-
tional types of facilities would be required, but the quantities and
locations were not known. The construction program changed with
each change in aperational and logistical concepts and requirements.
Not until the end of 1966 was the program sufficiently clear o
identily these principal requirements:

8 jet hghter bases with 10,000foot runways

6 new deepwater ports with 28 deep-draft berths
26 hospitals with 8,280 beds

280,000 kilowatts of electrical power

10.4 million square feet of warchousing

%1 million barrels of POL storage

3,460,000 square feet of ammunition storage

75 mew C=130 airfields

$27.1 million of communication facilities

R
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10. %9 million cubic meters of dredging
11, 4,100 kilometers of highway

12, 434,000 acres of land clearing

13. 182 wells for water

At MACV headquarters, before February 1966, responsibilities
pertaining to base development planning and construction priori-
ties were inhibited by the inability of the limited engineer staff 1o
handle a program of the magnitude required 1o meet operational
needs. Consequently, priorities for projects or complexes were often
resolved at General Westmoreland's level.

Requirements for construction were generally developed at the
base installation level and processed in the country through the
service chain of command. At diffcrent levels the requests were
reviewed for validity and inmtegrated into a composite priorivy list-
ing according to individual service needs subject to corps tactical
rone co-ordination.

Appropriate command interest at all levels was evidenced by
the successful accomplishment of the construction program despite
extreme difficulties. Integration of operational and support plan-
ning was after early 1966 probably more complete than in any
previous conflict. The personal interest and action of commanders,
both tactical and enginecer, overcame the complexity of multiple
chains of command and the relatively restrictive funding procedures
in effect. The Secretary of Defense’s decision to have a director of
construction co-ordinate the entire construction program was a
critical factor in its over-all success,

Still, local commanders’ interests normally focused on projects
which bore directly on their operations. Those which supported
other agencies were slighted. Local commanders generally tended to
upgrade priovity designators excesively to get higher priorities for
their own projects on the integrated construction schedule, alloca-
tion of materials and equipment, construction standards, and rate
of progress. Such actions ultimately worked to the detriment of
other projects, which in some cases had higher legitimate priorities.

For all of these projects, planning called for austerity. Although
rigid control prevailed in the early days of the troop buildup, it
became more relaxed as the situation changed. Minimum essential
requirements were originally provided which allowed only the
minimum facilities an arriving or relocating unit needed o occupy
a new location on a temporary basis. Authorization was limited to
concrete slabs for mess hall tents, grading and stabilization necessary
to erect unframed tentage, stabilized parking areas for TOE equip-
ment and aircraft, minimum open storage, area drainage, acccss
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and primary roads, culverts, field showers, burn-out latrines, and
revetments for aircraft. The minimum requirements were also the
result of a shorage of skilled support troops.

President Johnson's decision in November 1965 not to order a
general callup of Reserve and National Guard units imposed a
major restraint on the deployment of sufficient numbers of engi-
neer construction troops to Vietnam. The National Guard and the
Reserves contained the majority of troop construction units. This
problem, along with the lack of a skilled local population, increased
our reliance on civilian contractors for major construction in the
combat area. Consequently, the contractor construction capability
already in Vietnam had w be expanded. The magnitude of the
contractor effort became so vast and diversified that it could cor-
rectly be termed a construction industry, The peak sirength of the
contractors’ work force, atained in mid-1966, was 51 044 personnel,
of which less than 10 percent were American, (Chart 5)

In general, the contractor was given the larger, more compli-
cated jobs in relatively secure areas, while troops concentrated on
work in forward areas. But there was no sharp division between
work assigned to contractors or troops. In a number of instances,
contractors and engineer troops worked together, There were times
when contractors were not available and projects had 1o be turned
OVET 0 engineer roops units. At other times, troops were neoded
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to support tactical operations and their projects had to be left to
CONLTACLOTS,

With rising construction needs and coss, both Congress and
Secretary McNamara became closely involved in construction con-
trol. On 5 Seprember 1965 an assistant for construction operations
was established within the Office of the Deputy Assistant Secretary
of Defense for Installations and Housing, OASD (IkL). Its staff
consisted of one officer in the grade of O-6 from each service under
the command of a general officer, the first of whom was Brigadier
General Charles C. Moble, U5, Army. His essential duties were to
monitor the military construction programs, and support them
before Congress, to asure that they were proceeding on schedule,
and that any obstacles were identified and removed. With control
points established at MACV in Vietnam and in OASD (1&L), the
Secretary of Defense was in a position 1o deal directly and on a
day-to-day basis with construction matters involving MACV, cle-
ments of his own office, and Congress. The Secretary of Defense
prescribed detailed procedures covering such matters as construc-
tion standards; procedures for review, authorization, and changes in
programs; construction status and forecast reports; and MACV
construction directives,

On 21 December 1967, the two Army engineer brigades in
Vietnam were denied authority o issue construction directives
which exceeded the scope of Engincer Command divectives already
published. Before this date engineer brigade and group commanders
operated under a rather liberal policy which allowed them to
initiate construction that in their judgment was necessary within
the scope of general directives issued by MACY and USARV. Once
such a project was started, the engineer commander involved would
simply request the Engineer Command to isue a construction
directive 1o cover the project. One of the problems with this proce-
dure was that it gave the USARV stafl no opportunity to evaluate
the requirement in light of the overall military situation, the
total construction program, or the priorities belore work began, As
a result, engineer commanders occasionally found that units for
which they were building a cantonment had been relocated, or
were scheduled o relocate. Earlier, there were always new units
coming in to ocoupy the unused space, but by late 1967 the situation
changed. All commanders became concerned with overbuilding and
were carcful o stay within authorized construction limits, The
practice was to apply minimum essential standards.

There were no set construction standards at the beginning of
the program except limitations on living space and the general
admonition that facilities would be minimum and aunstere, Sand-
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ards evolved slowly and were inconsistent. Theater standards were
finally developed and accepted to minimize costs based on duration
of sccupancy and construction time, The factors which played a
major role in determining standards were the mission of the unit
for which facilities were provided, the permanency of units in a
given location, and the philosophy of each military service.

The problems of establishing standards in Vietnam were com-
plicated by variations in philosophies as well as by characteristics
peculiar 1o the war, Both Army and Marine Corps ground combat
units traditionally have been equipped and trained o operate in the
field with minimum Facilities. Still, there were a great many differ-
ences of opinion concerning standards that would be used in the
construction of division and brigade base camps. With advanced
types of jet aircraft, more sophisticated technical equipment became
necessary at air base sives. Consequently, fixed bases, as opposed 1o
expeditionary flying fields from which Air Force and Marine tactical
fighter units had previously operated, became sophisticated indus-
trial centers with facilities constructed to relatively high standards.

The rise in cantonment standards came into being because
combat operations were conducted and supported from relatively
static base camps and logistical facilities. The upshot was a degree
of refinement and a higher standard of living for support troops
{and in some situations for combat troops) than in any other war
in our nation’s history. This rise in standards had a major impact
on construction requirements. For example, the almost complete
elimination of B rations and the large-scale use of frozen foods, fresh
fruits and vegetables, and dairy products created increased require-
ments for cold storage facilities, which thus greatly exceeded plan-
ning factors for refrigeration units based on previous experience.

The tropical climate justified air conditioning for specific can-
onment areas such as administrative and planning areas; certain
medical facilities: and quarters for night-flying aircraft pilots, senior
officers, and civilian personnel. This was not envisioned in the initial
planning, and considerable time elapsed hefore a policy was formu-
lated and enforced, Saill other delays were experienced in com-
pleting facilities because of the long lead time required 1o procure
and ship this sophisticated equipment to Vietnam,

To combat inflation in the country by absorhing daollars, the
service exchanges marketed a variety of houschold ftems never
before available in a theater of operations, Many items not available
directly from the exchanges could be ordered by mail from home
of mail-order houses. Consequently, television sets, room-size air
conditioners, electric fans, hot plates, small refrigerators, toasters,
and electric percolators hecame commonplace in many living quar-
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ters. The resultant unprecedented requirements for eletcrical power
necessitated procurement of electrical generators and the design or
redesign of electrical distribution systems heretofore unknown in
War.,

On 4 June 1964 General Westmoreland published a directive
which assigned responsibility for construction standards o the
Deputy Officer in Charge of Construction, Southeast Asia, and pub-
lished the first general guidelines for such standards. (Table I)
After several changes, an October 1966 revision to this directive
prescribed three cantonment standards based on expected tenure of
occupancy. These standards, which with minor modihcation were
to prevail for the remainder of the conflict, were as [ollows:

Field: Category C—Cantonments for forces whose activities
are such that they may be characterized as essentially transient.
Occupancy less than two years. (Wood foors, tents, dirt roads,
minimum essential requirement latrine facilities, and minimum
utilities.)
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Intermediate: Category B—Cantonments for forces subject
to move at infrequent intervals, Anticipated duration of occupancy:
24-48 months. (Wood or concrete floors with tent frames, roofs,
some paved roads, full electrical utilivies, and minimum require-
menis for latrine [acilities.)

Temporary: Category A—Cantonments for forces not ex-
pected to move in the foresceable future. Occupancy over forty-
cight months.

An annex to the regulation prescribed these standards for vari-
ous types of facilities and provided for exceptions when approved
by General Westmoreland.

Inasmuch as initial requirements for facilities were programed
through separate service channels, different service philosophies
were reflected in early requests 1o Congress. Congress approved pro-
gram funds based on these philosophics. Once under construction,
however, wide variations became very apparent, and considerable
dissatisfaction arose among the troops, particularly those returning
from the field. Initial attempts at standardization had the effect of
lowering the standards of the Air Force and the Navy and raising
those of the Army and the Marine Corps. As might be expected,
these attempis were only partially successful,

It also became apparent that the permanency of a camp, particu-
larly in areas where troop density was high, necessitated higher
standards for water and sewer syitems, The life expectancy of a
facility or complex was also pertinent. The question was whether
to build for one, five, or ten years. The degree of permanency had a
major impact on maintenance and continuing operating costs,

The standards finally promulgated by General Westmoreland in
October 1966 were believed to be sound in concept and broad
enough to cover all requirement combinations of mission, per-
manency, and service philosophies. There was dificulty, however,
in determining the standards of construction authorized for the
base camp, because the base population varied in degrees of per-

. This was especially true in the major depot complexes
and in division base camps,

In application of these standards, a basic decision was required
to determine the maximum level of comfort 1o be permitted and
supported in the theater, In Vietnam “temporary” buildings were
in many respects comparable in standards to mobilization structures
built in the United States during World War 11 and still in use,
Authorizing these standards in Vietnam meant that costs would
average on the order of $3,000 per man.

The degree of permanency, once decided upon, would control
uniformity in construction standards for all facilities in an area
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regardless of service component, Ports, depots, air bases, and major
hospitals would all have the same or similar standards. However,
an example of the disparity in standards was the authorization of
1.5 kilowatts of clectrical power per man at major bases. Although
the industrial needs at air bases accounted for some differences, at
most other facilities the standard was 0.7 kilowatts per man regard-
less of base requirements, Consequently, there was inadequate power
at many Army facilities.

During and following World War 11, the Navy had faced
similar base building problems and had developed the Advanced
Base Functional Component System (ABFCS). During the buildup
in Vietnam, the Navy used many elements of that system. The Da
Nang hospital was constructed almost entirely of quonset huts,
which make up a large part of the system. However, the standards
ol the ABFCS were quite austere.

The Army's functional components system for hase building was
different from the Navy's concept. The Engincer Functional Com-
ponents System (EFCS) consisted of data published in three tech-
nical manuals, TM 5-301, 5-302, and 5-303, which provided staff
guidance, site and structure layout plans, construction details, and
bills of matériel for the construction of buildings and facilities in
the theater of operations.

The EFCS was based on a building-block concept and made up
of items, equipages, and installations that could be combined as
required to provide necessary facilities, The EFCS was intended as
a basic planning guide for the construction of facilities in the theater
of operations, and it was used to order approximately two-thirds of
the construction matériel for Army troop construction programs.
However, the EFCS proved 1o be unsatisfactory and its use was dis-
continued, because many required facilities were not included in
the system, and the design criteria provided were not compatible
with Vietnam requirements,

Unlike as in World War 11 and the Korean War, funding of
base development in Vietnam was arranged through what is vech-
nically known as Military Construction, Army (MCA), which
made use of mainly peacetime programing and budgetary proce-
dures.

During earlier wars, worldwide construction and procurement
of matériel for engincer troops were funded from the appropriation
called Engincer Service, Army. Funding was in the nature of a bulk
allotment and was not limited by authorization or appropriations
for specific items or locations, This system was discontinued in
fiscal year 1953. Since then procurement of matériel has been
funded from the new Operations and Maintenance appropriation.
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Tt was this fund that was used to a small extent for base constructicn
in Vietnam, but its anthority only provided for new construction
projects with funded costs of less than $25,000 each or for main-
tenance and repairs of existing projects in larger amounts,

Whereas the Engineer Service, Army, and Operations and Main-
tenance funds permitted considerable fexibility, the military con-
struction appropriation is extremely rigid and unsuited for rapidly
changing conditions in the combat zone. The appropriation involves
an orderly system which has evolved over the years to satisfy peace-
time construction requirements. It requires complete construction
plans and specifications and involves maximum visibility and tighs
controls to assure that the programs are followed. It provides for
annual authorization and fundings for specific projects or line
items and identified by locations or installations. Until 15 October
1966 the appropriation was also used to undertake urgent minor
construction projects in Vietnam not exceeding $200,000 and those
up to a maximum aggregate value of $10 million per year.

Normally the appropriation cycle takes three years for complete
development. After programing, budgeting, and Congressional
action, the authority to spend is established and fnally construction
may begin. This cyclic approach has built-in delays which, while
not especially a handicap to peacetime construction in the United
Suates, were extremely troublesome in Vietnam.

In a combat area, time is of the essence. Construction program-
ing and scheduling in Vietnam were upset by a number of factors—
changes in operational plans, force levels, troop deployments and
redeployments, encmy activity, soil conditions, site relocations,
weather, and the availability of shipping. A paper work marathon
ensued whenever a project was changed or introduced.

Congress and the Secretary of Defense agreed o certain modifi-
cations to adapt the system for support of operations in Vietnam,
Requirements were incorporated in a separate Title of Authoriza-
tion Act in which requirements of all three services were presented
as a jointrequirements package. Authorization was requested of,
and granted by, Congress as a lumpsum amount for each service in
each act in order to provide maximum fexibility in spending.

The basis for each lump-sum authorization was a specific list of
estimated requirements in terms of broad categories of facilities
such os airfields, ports, hospitals, highways, and roop housing—all
by locations. General Westmoreland was permitted to increase the
amount of any account by up to 10 percent as long as the sum total
of the overall program was not exceeded. New procedures adopted
in early 1967 doubled the number of categories and expanded the
number of locations. Inasmuch as many separate projects had to be
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listed, this system was to0 complex, involved too many people, and
generated far oo much paper for anyone's benefit. However, this
new 1967 system was made o work,

Some difficulty was experienced in convincing everyone con-
cerned of the continuing need for reprograming flexibility, particu-
larly from mid-1966 on. In his instructions of February 1066,
Secretary McNamara had permitted General Westmoreland 1o trans-
fer program authorities without advance approval from one cate-
gory to another, provided that funding allocated 1o a category was
not increased by more than 10 percent. This degree of money
shuffling was considered rather handy, because the 10 percent ap-
plied 10 categories which were rather large, such as cantonments,
which in the 1966 supplemental appropriation was funded a §77.7
million. As time passed fexibility was reduced. Instead of the six-
teen broad functional facility categories originally authorized, a
conversion to the more numerous standard Defense Department
facility categories was directed in January 1967, Starting with the
1967 Supplemental Program, a project had to be within the scope
of work cited on a DD Form 1391, which closely paralleled the
normal peacetime station listing of line items, The Commander,
Military Assistance Command, retained project adjustment author-
ity up to the larger of $50,000 or 10 percent of the facility category
at a given location. Greater adjustments entailed OSD approval
and included notification of Congress for adjustments exceeding
$1 million.

Funding for Army construction in Vietnam was provided
through a series of regular, supplemental, reprograming, and emer-
gency appropriations starting in fiscal year 1965, A list of appro-
priations for the fiscal years 196560 follows (Table I):
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CHAFTER V
The Bases

The port of Saigon and, to a lesser extent, the port of Cam Ranh
Bay were the only harbors in South Vietnam capable of docking
deep-dralt occangoing vessels before the force buildup in early
1965, There were shallow-draft port facilities at Nha Trang, Qui
Nhon, and Da Nang, and there were numerous beaches along the
coast over which cargo could be landed from ships lying offshore.
But in 1965 only one berth in the old port of Saigon was perma-
nently allotted to American forces, although from two to ten were
used at various times, In January 1966 three berths were perma-
nently assigned for United States military use in Saigon. Cam Ranh
Bay had at that time only one deep-draft pier in operation which
was insufficient for existing and projected cargo handling require-
meiis.

From Washington a close watch was being kept on the operation
of Vietnamese ports throughout 1965 and 1966, Ninety percent ol
all military supplies and equipment were destined to arrive in
Vietnam by deepdraft vessels, and millions of s of foodstuffs
and nation-building equipment imported by the US. Agency for
International Development and the Vietnamese government were
at the same time competing for berth space at the port of Saigon.
Until an effective Pacific theater movement agency was in operation
to balance port reception capability with inbound shipping and
until limits were placed on out-of-country cargo shippers, a tre-
mendous backlog of vessels could be expected in Vietnamese waters
or in nearby port facilities. At one time over 100 deep-draft vessels
were awaiting discharge in Vietnamese waters or were in holding
areas at Okinawa in the Ryukyus or Subic Bay in the Philippines.
Many ships loaded with supplies had 1o wait several months for
berthing and off-loading,.

The Army lacked the shallow-dralt shipping necessary 1o take
advantage of shallow port facilities, but this was offset somewhat by
landing cargo across undeveloped beaches; decp-draft vessels were
unloaded into Army and Navy landing craft and civilian barges.
Although supplies could be landed this way, it was not sufficiently
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Eanry CossrruemioN af Cami Ranh Bay by the 49710 Porl Corstruélion
Company,

rapid and would certainly not work as supplies were increased.
Ihere never really were enough lighters or barges

The Ist Logistical Command Engineer Section was responsible
for initial construction planning for Army requirements in Viet-
nam, including the development of port facilities. This small section
began the initial development of ports. Upon the arrival of the 18th
Engineer Brigade and with the organization of a USARY Engineer
Section, this responsibility was transferred 0 a new headquarters,
Planning for the over-all development of ports within Vietnam
became the responsibility of the Assistant Chief of Staff for Logistics,
the MACV |4

Later in the summer of 1765, the U'SARY Engineer Section
made studies of required construction to refine the original plans,
The only organized Army port construction company, the 497th,
arrived at Cam Ranh |I.|1_I late that summer from Fort Belvoir, Yir-
J{ini;l., 1o assast in the port CONMTICTion Program The 497th hfl]lﬂl
:1-,'1.1,'|rh|| |:r'|,|'||irr11|r|||:¢. and F:||.,|I1i for both long. amii shior L-FANge peort
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facilities throughout Vietnam, exclusive of the 1 Corps area, whose
development remained with the Navy.

The plan was to develop Saigon, Da Nang, and Cam Ranh Bay
into major logistical bases and Qui Nhon, Nha Trang, Phan Rang,
Chu Lai, Phu Bai, and Vung Tau into minor support bases. Be-
cause of the tactical and geographical isolation of these ports, all
supplies had to come by sea. Port development involved more than
the construction of additional piers. Barge of-loading [cilities,
ramps for landing crafi, and petroleum unloading FRclities were
all required.

To begin the port construction projeces, a feet of dredges was
assembled under the lag of the Navy's Officer In Charge of Con-
struction, The hydraulic dredge is without question the most useful
picce of equipment affoat for harbor and channel projects, recla-
mation and landfll, and for providing the huge stockpiles of sand
necessary for other construction projects. In 1966 the dredge Neet
included two side-casting and three hopper dredges, the Dovtion
anid the Hyde from the Army Corps of Engincers civil works fleet,
and eighteen pipeline cutterhead dredges. During the period No-
vember 1965 through May 1970, hydraulic dredges excavated 64.8
million cubic meters of canal, entrance channel, and river bottom
material.

The scope of work, availability of funds, hydrographic surveys,
soils explorations, length of maintenance and overhaul periods, and
desired completion dates are as in the planning and executings of
dredging operations as in any other engineering project; b Fumiliar
problems were compounded by a few others in Vietnam, For
example, the monsoon season interrupted earthwork on land recla-
mation projects; civilian crews operating dredges had 10 be pro-
tected against enemy attack; safety measures were imperative for
dredging in areas where the marine bottom was peppered with live
explosives; and the extremely long supply line was encumbered
with faulty requisition transmission, frustrating concepts, and an
extreme shortage of needed replacement parts, Added to this was
an everchanging tactical situation which would not respect pre-
viously established readiness dates or work schedules,

Site acquisition was the first step in hydraulic All operations.
Maintenance dredging projects wsually encountered little opposi-
tion, since both the military and civilians considered land reclama.
tion beneficial. However, when improved land was required for a
project, time-consuming negotiations followed. Requests for hy-
draulic fill projects had to be [orwarded by the military to the
Interior Ministerial Real Estate Committee, Ministry of Defense,
Government of Vietnam, If approved, IMREC directed the appro-



THE BASES 53

priate province chief o form a committee to evaluate real-estate
costs and to determine what homes, graves, [acilities, or other
improvements would require relocation and 1o whom compensation
would be paid. After the site was acquired, actual work could begin,
To illustrate how dredging operations progressed in Vietmnam, we
can consider one project—at Dong Tam in IV Corps.

Dong Tam, a marshy area lying along the My Tho River, eight
kilometers west of the own of My Tho and sixty-five kilometers
southwest of Saigon, was sclected as the site for a joint Army-Navy
military complex. To develop the location into a base required
excavating a rice paddy for development into a turning basin and
dredging an entrance channel into the basin from the My Tho
River. The overall plan also called for dredging sand from the
river, creating a landfill of one square mile and providing a stock-
pile for airfield, concrete, and road construction projects in the
surrounding arca. The 16-inch pipeline cutterhead, Cho Gao, first
of five dredges assigned, started work on 4 August 1966, The basin
and channel had a higher priority than the sand stockpile and were
completed in April 1967. The shortage of sand at Dong Tam
persisted.

Diredging m Dong Tam was not without combat losses. First,
the famaica Bay, a 30-inch pipeline cutterhead dredge, was sunk
by sappers on 9 January 1967, Two American crew members were
drowned during the incident. Subsequently, the dredge was sal-
vaged, but while under tow off the port of Vung Tau, she encoun-
tered heavy seas and sank. Attempts to raise her were unsuccessful
and the dredge now lies on the bottom of the South China Sea off
the coast of South Vietnam, Fortunately her sister dredge, the New
Jersey, was also in the country and available as a replacement.

The Thu Bon [, a 12-inch pipeline cutterhead dredge, was sunk
by sappers an 28 July 1968 while working in the entrance channel.
Following salvage, a survey team estimated that repair costs would
reach at least 75 percent of the purchase price: therefore, the
decision was made to scrap the dredge for parts. She was replaced by
a similar 12-inch dredge, the Thu Bon 1. Thireen months later,
on 22 September 1969, the US. Navy-owned 27-inch pipeline cutter-
head Sandpumper sucker up live ordnance from the bottom of the
My Tho River and sank following detonation of the explosive. For
a period of four months, attempts were made to raise her but, as
in the case of the Thu Bon I, a cost survey revealed that salvage and
repair were not economically feasible, A disposition board recom-
mended that the dredge be stricken from the register of 115, Navy
vessels and wirned over 1o military authorities for disposal. The
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Sandpumper now rests in the My Tho River, posing no immediate
threat to navigation and awaiting her ultimate fate,

Finally, on 22 November 1969, sappers sank the 30-inch pipeline
cutterhead New Jersey. Harbor Clearance Unit One, a U5, Navy
team from the Subic Bay Maval Base, raised her on 30 December.
Taken 1o Singapore in January 1970, she underwent overhaul and
repairs in the Keppel Yards. In May 1970 she was towed back o
Vietnam, refitted with the gear that had not been taken o Singa-
pore, and put back in operation performing maintenance dredging
at Qui Nhon.

An outstanding contribution in expediting the port construction
program was made by using DelLong Floating Piers. These patented
products of the DeLong Corporation are sectional and can be
fabricated outside of the theater of operations in a variety of sizes
and configurations, towed to a site, and quickly emplaced. These
piers made it possible to develop additional deep-dralt ports and
berths at Qui Nhon, Vung Tau, Cam Ranh Bay, Vung Ro, and
Da Nang in record time.

The hrst Delong pier with all its equipment and spare parts
was towed 1o Cam Ranh Bay from the east coast of the United

A DELoxe P under construction at the Cam Ranh port facility.
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States in a trip that took about two months, The men of the 497th
Port Construction Company, who were to place the pier, were
inexperienced in the construction of DeLongs and had to learn on
the job. Advice and technical assistance were provided by repre-
sentatives of the manufacturer,

The first pier was essentially a 90x300-foot barge supported by
cighteen tubular steel caissons six feet in diameter and fifty feet
long. The additional caisson sections were joined end to end o
provide the required length. Collars attached to the pier caissons
were driven into the harbor bottom, and pneumatic jacks, which
were a part of the collars, were then used to jack the barge up on
its legs to a usable height.

Before placing the pier, no test piles could be driven or test
bores taken because the equipment was lacking, Test bore data
was available for the adjacent pier, but the depth of refusal for the
caissons could not be accurately predicted. Because of a mud layer
beneath the sand bottom of the bay, three lengths of caisson 150
feet long were required at each location, Although two sections
could be joined before erection, the third had 10 be welded on in
place, a process that required twenty days. The first Delong pier,
completed in mid-December 1965, doubled the capacity of the
Cam Ranh Bay port. This pier required forty-hve days for con-
struction by sixteen men. Engineers estimated that a timber-pile
pier would have required at least six months’ work by a construction
platoon of forty men, plus supporting equipment and opéerators, as
well as a large number of hard 1o get timber piles and construction
timber. It was demonstrated that signihicant savings in time and
material could be had with the DeLong pier compared to an equiva-
lent timber-pile pier.

The two existing piers for deep-draft vessels still lacked in-transit
storage areas, so a sheet-pile bulkhead was constructed between the
causeways to each pier. The area behind the bulkhead was filled in
using a Skinch pipeline dredge and 96,000 cubic yards of material.
The surface was then stabilized to provide a large cargo-handling
area. (Map 5)

Work started on the third general cargo pier at Cam Ranh Bay
in May 1966. This was a two-barge Delong pier ninety feet wide
by six hundred feet long. It was installed by the DeLong Corpora.
tion, which was under contract to the Army to install all the addi.
tional DeLong piers used in Vietnam, with engineer units providing
connecting causeways, abutments, roads, and hardstands.

In September 1965, large-scale landing ship, tank (LST), opera-
tions began. LSTs transported supplies from Saigon, Cam Ranh
Bay. and Okinawa to the shallow ports of Qui Nhon, Vung Tau,
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and Nha Trang. Consequently, the fimt job for the port construc
tion company was to increase the traffic-handling capacity at these
siles,

Sand on many Vietnamese beaches becomes almost impassable
with heavy use and severely limits the loads that can be transported
across the beach, Many methods of stabilizing sand were tried un-
successfully, and wave action over the beaches washed away most
expedients,. However, late in 1965, large coral beds were found off-
shore at Cam Ranh Bay: these deposits were then blasted and
excavated with draglines. The coral was crushed and hauled to the
landing sites. The foreshore area between high and low tide marks
was excavated to eighteen inches, and the crushed coral was placed
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in layers and compacted with rollers, then the beach was graded 1o
its original alignment. This process gave satisfactory results that
lasted for several months with only minor repairs.

At Cam Ranh Bay the first expeditionary airheld was under
construction by Raymond, Momrison-Knudsen, and the fArst jet
fighter aircraft were scheduled o arrive on 1 November 1965, How-
ever, the [uel supply available was inadequate, so in early October
work started on a 400-foot timber fuel jetty extending out to the
five and a half fathom line. The Aoating pile-driving equipment of
the port construction company was used to construct the jetty, and
on | November fuel was being pumped from a tanker o the Cam
Ranh Bay Air Base ten miles away. But marine wood borers, which
are prevalent in Vietnamese waters, caused a goodly amount of
damage 1o the jetty’s unireated timbers within a very short time.
Treated timbers were not available for bracing of either the POL
jetty or the wharf, and lateral and longitudinal bracing had to be
replaced quite often.

With the addition of the third and fourth DeLong piers, and
maore than 3,000 linear feet of bulkhead, the port facility formed a
major part of the logistical area at Cam Ranh Bay, which became
one of the largest in the Republic of Vietnam,

Socon after arriving in Cam Ranh Bay, the 1st Platoon of the
497th Engineer Company went to Qui Nhon where with elements
of the 84th Engineer Bamalion a considerable effort was being made
to increase the capacity of port facilities. A “Navy cube” Hoating
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pier, 42 feet wide by 192 feet long, was built and connected to the
shore with a 200-foot rock-flled causeway in February 1966, These
cube piers consisting of 5x7x7-foot cubes of steel fastened wogether
with angle irons and cables were used extensively in Vietnam. They
could be towed for short distances and emplaced where needed,
requiring very little on-site construction time.

Inasmuch as Qui Nhon was a shallow-draft port, ramps for land-
ing craft were needed. However, no suitable land was available. The
first step, therefore, was the extension of the Qui Nhon Peninsula
with approximately 45,000 cubic yards of ll to create a usable area
measuring 620 feet by 360 feet. A sheet-pile cofferdam was built to
exclude water from the work site, and select fill was placed and
faced with riprap, or a lose stone foundation, on a slope of five o
one. This extension to the peninsula provided an excellent place
for LCU's (landing craft, utility) and LCM's (landing craft, mecha-
nized) to unload and also increased the in-transit storage area by
maore than 100 percent. (Map &)

In February 1966 Qui Nhon was changed from a support area
to a logistical base, which required increased storage capacity. Ton-

MAP &
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nage requirements were calculated, and the design for the port was
developed. Phase | included cight barge unloading points, luur
deep-draft berths provided by Delong piers, and two

LST ramps. In Junc 1966 the 337th Engmt:r Group began hulldmg
a four-lane port access road 1.5 miles across the bay to bypass the
congested city of Qui Nhon, The subbase of the access road was
hydraulic fll. The approach channel, some two miles in length,
and the turning basin were dredged. A total of 4,000,000 cubic
yards of material was moved. A submarine pipeline for the transfer
of petroleum from tankers to tank farms was installed. Two 4-inch
lines near the landing craft ramps and one 4-inch line on the sea-
ward side of Qui Nhon were also put in but were accessible only 10
small tankers, For stabilizing the tankers while unloading, a system
of anchorage and breasting dolphins was rigged at the sea end of
the pipelines,

With the increased movement of troops into the Saigon area,
the decp-draft facilitics there proved completely inadequate. How-
ever, a plan was already under way to construct a new port on the
Saigon River upstream from the city. The location was chosen by
Captain Maury Werth, U.S. Navy, who was a special assistant to
the MACVY |-4. This site, called Newport, was in a sparsely popu-
lated area adjacent to a main highway connecting Saigon with the
newly developing Long Binh area some twenty miles from Saigon.
This massive project financed by the Army was constructed by
RME-BR].

To meet the immediate need for additional port facilities in the
Saigon area, the 18th Engineer Brigade built six cargo barge un-
loading points near the Long Binh Depot. The ammunition un-
loading points were constructed on the Dong Nai River at Cogido,
and two piers were comstructed for docking,

The 536th Port Construction Detachment, consisting of a con-
struction plateon and construction support elements, operated in
Vung Tau during the spring of 1966. This detachment developed
temporary LST facilities, timber-pile piers, sheet-pile bulkheads,
and DeLong pier abutments,

Improvements in the Aow of cargo not only had a military impace
but also aided the Vietnamese people, since a steady flow of con-
sumer goods helped to combat the inflation which threatened 10
ruin the Vietnamese economy. To a very great extent, the success
in providing logistical support to American forces in South Vietnam
was a direct result of port expansion.

The capacity of permanent port [acilities in South Vietnam
increased many times over, with the construction of new facilities
at Newport, Saigon, Vung Tau, Cam Ranh Bay, Qui Nhon, Da
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Nang, and other installations. Port development throughout the
coastal region of South Vietnam gave the republic permanent access
to the sea, thus promoting development of a stabilized economy and
the emergence of Vietnam as an Asian trading center, (Map 7)

As the building of improved ports and docking facilities con-
tinued, a network of air bases was under construction which further
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absorbed the engineers’ attention, The differences in high-perform.
ance aircraft used by the French and Vietnamese, as opposed o the
American military machine, forecasted the development of jet air
bases in Vietnam that would be an t,'ﬂgirmring undertaking of
enormous magnitude.

When Navy Maobile Construction Battalion Ten landed with
the Fourth Marine Regimental Landing Team at Chu Lai to con-
struct an all-weather expeditionary airhield, it found the site covered
with shifting wind-blown dunes of quartzite sand. The use of pneu-
matic-tired equipment was severely restricied, and the amount of
earthwork required to level the site presented a serious problem,
since speed was essential,

At Chu Lai, Navy Mobile Construction Battalion Ten was able
to provide a continuously operational jet airheld while conducting
extensive experimental work for the future vuse of AM-2 aluminum
matting (the successor to World War 11 pierced steel planking)
runway designs. The original operational strip, 3,500 feet long, was
laid on a laterite base 10 inches thick. Confined to a small beach.
head area, the Seabees and marines had livde choice of material,
and the available laterite proved to be of a very poor quality.
Although it was originally planned to use plastic membrane seal
between the laterite and the matting, the plastic material was not
available in time for the first section of runway, This 3.500-foot
section, equipped with arresting gear, was laid without a seal under
it. It was started on 7 May 1965 and completed in twenty.one days.
By 3 July the Seabees and marines had constructed an entire 8,000
foot runway, an 8,000x36-foot taxiway, and an operational parking
apron of 28400 square yards. This airfield, however, eventually
experienced base failure, and the laterite was replaced with soil
cement.

The second major aluminum mat airfield in Vietnam, con-
structed by RMK-BR |, was at the Air Force base at Cam Ranh Bay.
A runway 10,000 feet long by 102 feet wide was constructed on an
all-sand subgrade. Because of the experience at Chu Lai, particular
attention was paid to the base under the matting. Extensive soil
stahilization work, beginning on 22 August 1965, included flooding
the sand with sea water and rolling to stabilize it so that the sand
could support earthmoving and compaction equipment. Following
compaction and grading, the base was sealed with bhituminous ma-
terial. Laying of matting began late in September, and the runway
was completed on 16 October. With completion of the runway, a
parallel taxiway, high-speed turnoffs, and 60,000 square yards of
operational apron, all in AM-2 plank, the scheduled operational
date of | November was met.
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Another AM=2 runway, identical in size to the one at Cam
Ranh, was constructed at Phan Rang. It was started in September
1965 by the 62d Engineer Construction Battalion. Once again, the
quality of the base was first improved. At this feld a graded il
material was placed beneath the matting, and for the first time
fiexible plastic membrane was used as a seal. The fArst aircraft
landed on the runway on 20 February 1966, The entire 10,000x102-
foot runway was completed on 15 March, along with sufficient taxi-
ways and aprons to provide an operational jet airfield. Later base
:::llﬂ.'!-. however, caused extensive reworking on the original air.

d.

Believing that the Navy contractor would be unable o meet
occupancy dates for some of their projects in Vietnam, the Air Force
in February 1966 requested authority from the Secretary of Defense
o make a separate contract with a U.S, firm for construction of an
air base. Air Force officers detailed the scope of work but did not
identify the site at meetings with potential contractors, The
ment they proposed to use was a “turnkey” contract wherehy the
contractor assumed responsibility for shipping and logistic require-
ments as well as for design and construction.

General Westmoreland and Admiral Sharp both opposed the
introduction of another cost reimbursable construction contractor
into Vietnam, arguing first that the air base was unnecessary and
second that the proposed tumkey arrangement would bring one
more construction organization into the country to compete for port
facilities, storage, transportation, and other logistic support. The
Secretary of the Navy supported General Westmoreland by pointing
out to the Secretary of Defense that any scheme for increasing con-
tract construction in Vietnam should take advantage of the existing
capability of RMR-BR]. On 12 March 1966 General Westmore-
land reiterated his reasons for nonconcurrence with the Air Force
proposal, and the following day Admiral Sharp endorsed General
Westmoreland's position.

On 21 April, after being directed to reconsider the situation by
the Joint Chiefs, General Westmoreland concluded that an addi-
tional airfield could be used. The preferred site was at Hue, but
because this site was unavailable he recommended to Admiral
Sharp that work start at Tuy Hoa.

On 27 April the Joint Chiefs of Staff consented to agree on Tuy
Hoa, only if the Hue site was completely out of the question. They
agreed to help surmount State Department objections to the Hue
project but, in the interests of speed, urged that preliminary work
be pushed at both locations. Responding to this message on 6 May,
General Westmoreland mentioned Chu Lai as an acceptable alter-
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native to Hue and concurred in proceeding with the Tuy Hoa site
using the turmkey concept, as well as with a parallel runway at Chu
Lai using the Navy's contractor.

On 7 May 1966 Admiral Sharp approved the Tuy Hoa proposal
but imposed certain conditions. The Air Force's turnkey contractor
would be responsible for building the complete Tuy Hoa complex
—air base, port, and breakwaters—as well as for relocating roads
and trackage. He would mobilize his own equipment, manpower,
materials, and dredges, using only such local resources as were sur-
plus to other service requirements. He would also be responsible
for his own sea lift, unloading, beaching, and barging. In late May
the Joint Chiefs of Staff gave the project their blessing, and on the
27th of that month the Deputy Secretary of Defense authorized the
Air Force to negotiate a turnkey contract for the Tuy Hoa air base.

At Tuy Hoa, an B-inch soil cement base was planned under the
AM-2 aluminum mat. The airfield facilities included a 150x9,000-
foot runway, a parallel taxiway 75 feet wide, and some 165,000
square yards of apron, with lighting, markers, and barriers. A con-
trol tower, operations buildings, and a communication facility were
included. At first, a mobile ower and portable navigational aids
were 1o be used. Fuel was handled through a 300,000-gallon “blad-
der system” until welded steel tanks were ready.

In all, ive major jet air bases were constructed in Vietnam to
supplement the three already in existence, and over 100 widely
dispersed fields were built for intratheater transport aircraft. The
major air bases afforded the necessary facilities for tactical aireralt
and aircraft arriving from outside Vietnam, while the smaller felds
allowed dispersal of logistics in support of forces operating in the
ficld. The newly developed aluminum matting and older steel
planking allowed construction at the most remote sites and per-
mitted air delivery by heavier fixed-wing aircraft.

By mid-1966 the plan was to have every point in South Vietnam
within twenty-five kilometers of an airheld, (See Map 8.) The few
existing outlying airficlds had been constructed mainly by the
French, These strips were paved with a surface treatment from one-
half to one inch thick and could not withstand the heavy volume
of traffic required during tactical operations. In some of these
operations up to 100 tons of supplies and 200 aircralt sorties were
required daily,

The very nature of the war scattered small troop detachments to
outlying locations. These detachments were supplied by air, pri-
marily by CV-2 Caribou aircraft which were capable of landing on
1,000-foot hastily constructed airfields. Most of the early forward air-
fields were constructed with expedient surfacing materials such as
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Two Canmmous debark iroops on unimproved runway.

laterite and crushed rock, which later proved to be inadequate.
These surfaces had been uwsed because a suitable matting was un-
available at the time of construction. MBA] matting later was used
extensively for forward airfields, although it required considerable
maintenance when wsed by heavily loaded aircraft,

Forward airfield construction was rough and crude. Yet, EX peT-
ence indicated that the comstruction of ecach airheld should he
precoded by as detailed a reconnaissance as time and circumstances
would permit. In almost all instances the reconnaisance was maie
by helicopter. Landing permitted cone penetrometer soil-bearing
tests and clearing and grading estimates. Time on the ground was
usually limited to a few minutes because of possible enemy attack.
With the ground survey completed, aircraft instruments were used
to determine the runway azimuth and to estimate runway length

Division operational plans and areas were often based on the
availability of an airstrip that could be uwsed by supporting fixed-
wing aircraft and which was at or near the tactical operations area
Ll-:trnpl::iun tme was critical, Consequently, the reCOnnalssance was
extremely important and accurate work estimates were emeniial.

Heliporis varied in size from the brigade base camps of air-
maobile divisions o the isolaied :r_irll'lillg and vefueling facilities
scattered about which have berome common o the airmobile con-
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cept. While little preparation was required for a onetime landing
zone in the forward areas, both the west and dry seasons in Vietnam
posed significant problems in construction and maintenance of areas
with a high density of helicopter traffic.

As with any piece of equipment, helicopter maintenance prob-
lems received command interest only after the abrasive effect of
heavy dust was realized. Dust suppression was an obvious necessity
for the salety of pilots during takeoffs and landings, and the damage
dust caused to turbine blades was as effective as combat action, if
not as dramatic, in downing aircraft, The use of matting or plank-
ing was effective in providing dust control, but unfortunately it was
seldom feasible at hasty [acilities constructed for helicopter opera-
tions, Periodic ground spraying with diesel fuel provided a rela-
tively easy means of dust surpression for short periods of time, and
usually some type of a trailer- or truck-mounted distributor could
be manufactured for continued use by the using unit. Sail binders
were effective for several weeks but were easily disturbed by vehicu-
lar traffic on the pad and could not withstand the monsoon season.
The construction of a hardstand of asphaltic compounds or con-
crete offered a permanent solution and was considerably more eco-
nomical in the long run than various types of portable matting.

The monsoon season also created many problems for heliports,
which were often located in flar low-lying areas characterized by
poor drainage. Considerable attention was required to ensure that
all existing Facilities would be usable, even after the very heavy
monsoon rains, Both erosion and standing water had to be con-
trolled or eliminated, and control of vehicular traffic through the
heliport had to be regulated. Vehicles constituted a source of erosion
and a safety harard to approaching and departing aircraft, yet they
were normally essential for aircraft maintenance and reprovisioning.

Much of the construction required to support aviation units
was not included in early planning. Each aircraft in Vietnam
eventually required a protective revetment. One of highest priori-
ties in Vietnam during 1968 was the construction of protective
structures for tactical aircraft. Known as the Hardened Shelter
Program, the task of erecting these structures was assigned o Air
Force Prime BEEF teams (base emergency engineering forces). The
shelters eventually found most efficient in terms of unit cost (for
fighter aircraft) were 72 feet long. 48 [eet wide, and 24 feet high
corrugated steel arch structures, which were covered with concrete
for protection against rocket and mortar fire.

In the development of protective structures, particularly for
helicopters, various designs were tested with the primary purpose
of using materials indigenous o or readily obtainable in Southeast
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Asia and of utiliring the manpower, skills, and equipment usually
available to military field commanders. Vertical, sloping, and can-
tilever revetment walls were evaluated for their ability 1o protect
against conventional weapons attacks. Construction procedures, re-
quirements, and costs were studied, and basic weapons effects data
pertinent to future protective structures were obtained.

Revetments did not provide complete protection for aircralft,
but they did stop or deflect fragments. Only a cocoon-type enclosure,
which in ltself was able to resist both blast pressure and fragments,
would completely protect an aircraft; but the cost of these struc-
tures, as well as the space occupied and the operational limitations
imposed, made cocoons impractical as a solution for rotary-wing
aircraft. Since some protection could be achieved with revetments
alone, they were generally used. Protection against blast pressure,
which might cause detonation of fuel and armament, had to be
achieved by adequate spacing of aircraft. Considerable efforts were
made to determine the most effective revetment, Earth-filled timber
bins, cement-stabilized earth blocks, plain or cementatabilized sand-
bags, sulphur and fberglass coated cement blocks, soil-cement, and
earth-filled fberglass resin cylinders were the most suitable ma-
terials for revetment construction. Corrugated ashestos material
with earth fill was effective against small arms fire; however, this
brittle material was casily damaged by heavy weapons fire, Steel
sheet piling without earth hll proved 1o be very ineffective in stop-
ping small arms fire and fragments, but it had other drawbacks.

Seldom did economy or available construction materials permit
much latitude in the selection of revetment types; the commander
usually had to base his decision on erection time, equipment re-
quirements, and the degree of protection desired. By the nature
of their mission, aviation units have to relocate frequently, and
each move required additional revetment construction. In Vietnam
experience showed that approximately one-third of the units relo-
cated annually. This mobility necessitated the use of prefabricated
revetments which could casily be assembled, disassembled, and
moved with the redeploying aviation units,

Use of M8A] or other types of matting was considered justified
to protect the enormously expensive aircraft, bur investigation
revealed that adequate protection was available with lower cost
materials—particularly for rotary-wing aircraft. Corrugated sheet
metal on 2 » 4 A-frames filled with earth proved to be effective,
easy to construct, and relatively economical.

The use of precast concrete revetments was initiated in 1970,
By this time precast yards were already manufacturing bridge deck-
ing, and the yards were easily converted to revetment fabrication.
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Tests indicated these revetments were particularly effective and
that they offered the advantage of long life and portability. From
late 1970 on, the precast concrete revetment was adopted for exclu-
sive use.

With construction in full swing, the size of bases continued to
increase. The US, Navy complex at Da Nang in 1 Corps supported
a powerful combined force. As of early 1968 more than two-thirds
of the Navy's strength in Vietnam, or 22,000 men, were in 1 Corps,
and the majority of them were in Da Nang. The Air Force had
most of its 7,000 men in | Corps also stationed there. The port
supplied the logistic support for the Ist and 3d Marine Divisions
and several Marine support agencies. In all there were 81,000
marines being supported from the Da Nang complex in carly 1968,
As Army units moved north into 1 Corps in support of US,, Korean,
and Vietnamese forces, there would be seventy-three infantry bat-
talions operating in these five provinces. The major facilities at
Da Nang included:

1. The deepwater port.

The Naval Support Facility depot.

Jet airfields at Da Nang and Chu Lai.
A C=130 airfield at Hue.

Shallow LST ports at Chu Lai and Hue.

In late 1966 the Qui Nhon complex in 11 Corps supported com-
bat operations of 15,100 combat troops (including 6,300 ROK) and
25,000 combat support troops (including 10,800 ROK) as well as
service support elements numbering 22,100, Combat figures in-
cluded some 550 Navy personnel engaged in coastal patrol and
harbor defense. These men were part of the Marker TiME opera-
tions, Cantonments were arranged so that all [unctional elements
{combat, combat support and service) were grouped together, Major
logistical and support facilities included:

l. Deepwater port with four berths at Qui Nhon,

2, Depot at Qui Nhon,

3. Jet airhelds at Phu Cat and Tuy Hoa.

4. Five C-130 capable airfields at Kontum, Pleiku, Che
Reo, Qui Nhon, and An Khe.

5, Marxer Time facilities at Qui Nhon.

In late 1966 the Cam Ranh Bay complex in 11 Corps supported
the operations of 8,000 combat troops (including 2,400 ROK) and
11,100 combat support roops (including 2,000 ROK), as well as
17,000 service support troops on a direct basis, and in addition
provided general support backup for the entire theater, These

okl
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figures included 2450 naval personnel supporting Marger TiME,
harbor defense, and the Naval Air Facility. The major logistical and
support facilities included:

1. Deepwater port with ten berths at Cam Ranh,

2. Depot ar Cam Ranh.

3. LST ports at Nha Trang, Phan Rang and Tuy Hoa,

4. Jet airfields ar Cam Ranh Bay and Phan Rang.

5. Six other airstrips of which five were C-130 capable
(Ninh Hoa: C-12% only).

. Marker Tive [acilivies.

In late 1966 the Saigon complex for [11 and 1V Corps Tactical
Lones supported 39,700 combat troops {1,400 allies) and 18,300
{5,200 allies) combat support troops, as well as 42,800 service
support troops. Operations included Mamker Tive and Game
Warnen, The major logistical and support [acilities included:

Deepwater ports at Saigon (including Newport),

Depot at Saigon,

LST ports at Vung Tau and Can Thao,

Jet airfields at Tan Son Nhut and Bien Hoa,

Eight other airstrips of which five were C-130 capable.
Marker Tive and Gasme Warnex facilities,

ol o o

With the location of each major port of entry established on
the concept of a sefies of logistical islands, each with easy access 1o
the sea, the construction of more extensive base complexes pro-
ceeded apace. With no connecting roads and reliance on sea trans-
portation for bulk supply, each island was a self-supporting unit
capable of sustaining combat units in its immediate area of opera-
tions.

Until 1968 the 1 Corps Tactical Zone was under Navy and
Marine Corps jurisdiction for the most part, with only a small Army
contingent on hand. In the other three tactical zones in South
Vietnam, the area support commands in Saigon, Qui Nhon, and Cam
Ranh Bay operated under Army command, the Navy maintaining
smaller facilities for the support of naval combat and patrol opera-
tions but oltaining items of common supply from Army stocks.
After the spring of 1968 the Army moved in force into the 1 Corps
Tactical Zone, basing its support operations at the already func-
tioning base at Da Nang.

As the troop commitment to Vietnam increased, the numbers of
individual supply depots of the logistical island type multiplied:
each of the area commands became the hub of a network of smaller
depots, and the demand for construction at their lesser “subarea”™
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commands progressed accordingly. From a mail-order supply opera-
tion supporting some 25,000 American troops in 1965, the system
expanded into a complicated and functioning, though sometimes
less than efficient, machine supporting over a half million troops in
three years' time.



CHAPTER VI
Facilities Construction

The vast construction effort designed o provide Vietnam with
ports and airhelds capable of accepting freight carriers did not
encompass all that was necessary to provide for adequate handling
of matériel once it did arrive. Mass movement of supplies and
shortage of storage areas and of construction capability caused large
quantities of supplies in early shipments 1o be stored in the open.
This in turn caused rapid deterioration and losses. A more balanced
effort of depot and port construction would have prevented some
of the supply problems experienced later, However, the construction
resources available had to be used where they were most urgently
needed at the time. The tactical decision to bring in combat troops
ahead of support units was necessitated by the enemy situation and
political decisions which greatly complicated the problem of logistic
and construction suppart.

The limited local facilities available for the buildup were not
constructed to serve as warchouses, and their use precluded a well-
organized supply effort. In August 1967, 25 percent of the required
covered storage space was available, and another 4% percent was
under construction. The lack of covered storage space was a prime
contributing factor to deterioration of stocks. Space limitations and
multiple storage locations were a major cause of lost stocks, poor
inventory counts, and inefficient warehouse operations, In a climate
like Vietnam's, high priority should have been given to early con-
struction of covered storage space,

In April 1966, when the Qui Nhon Support Command was
clevated 1o a depot command coequal with Cam Ranh, requirements
were increased for storage facilities. Raymond, Maorrison-Knudsen
was then called upon to construct them; simultaneously, much of
the work on depot facilities at Pleiku was turned over to RMK.
The depot facilities requirements for Cam Ranh Bay were still not
sufficient.

Perishable items in Vietnam were phased into the menu faster
than storage and handling could be provided. Means of remedying
this situation included leasing commercial facilities, using banks
of hastily erected 1,600 cubic foot refrigerator boxes, and using
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offshore Hoating refrigerated storage. In September 1966 two cold
storage warchouses were completed in Da Nang, In 1967 cold storage
warchouses were completed in Cam Ranh Bay and Qui Nhon. In
July 1969 the hrst section of the Long Binh cold storage warchouse
was placed in operation with the rest becoming operational in
October 1969, The construction of cold storage warchouses was
definitely more economical than leasing facilities or using floating
storage for extended periods of time, but cold storage facilities had
to wait their turn among other priorities,

Since local ice production was limited, sixteen ice plants were
brought into Vietnam in January 1966 and an additional twenty-
four ice plants in July 1966, Because construction effort was lack-
ing, evection of some of these plants was delayed, but many were
erected by the facilities contractor, Pacific Architects and Engineers.
Each ice plant was capable of a daily production of hfteen tons; yet,
because local operating personnel were untrained, production was
consistently below the plant’s rated capacity.

To provide the wide ange of dairy products in the quantity
required in A rations, recombining milk plants were built in Viet-
nam. A Foremost Dairy plant began production in Saigon in
December 1965, Under a contractual agreement with the Army,
Meadowgold Dairies constructed a plant in Cam Ranh Bay, which
began production on 15 November 1967, and a plant in Qui Nhon,
which began production on 4 February 1968, Aflter the cost was
amortized, ownership was to be transferred to the US. government.
By assuming the risk of operations, the Army obtained the Meadow-
gold product at a lower cost (including amortization costs) than the
Foremost product. But in either case, the attempt at improving
living conditions was appreciated,

In early 1966 considerable construction effort was directed into
the upgrading of living facilitics from held o intermediate stand
ards. By pouring concrete tent slabs and constructing tropicalized
buildings for mess halls, dispensaries, showers, and latrines, the
transition was begun. In many cases, engineer troops prefabricated
and erected buildings; in other cases, [acilities were built by con.
tract with Raymond, Morrison-Knudsen and Pacihe Architects and
Engineers, or by sell-help with the wechnical assistance of engineer
1Mnits.

By February 1966 cantonment construction was well under way.
At Qui Nhon a 90M-man cantonment for the logistical command
and a f0-man cantonment for a signal relay site were in process.
A division cantonment was under construction at An Khe. Cam
Ranh's construction included a 6,400-man logistics camp and a
2,500-man engineer cantonment. At Fhan Rang a 4,500-man can-
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tonment was going up. Quonsets on pads for 11 Field Force head-
quarters were being constructed at Long Binh. Near Di An a
2.950.man cantonment for 1st Division units was in process. By
mid-April 1966, construction had been expanded to include a
1600-man cantonment at Dong Ba Thin, a brigade cantonment
at Long Thanh, a 4.500-man cantonment at Lai Khe, and a drain-
age and roadnet at Cu Chi. By June 1966 in Qui Nhon, materials
for cantonment construction were also supplied to a newly arrived
Korean unit. Additional wroop and contract construction at this
time included a eamp for a Korean headquarters unit at Nha Trang
and a 4.500-man Australian cantonment at Vuang Tauw,

The decision to station LS. ground troops in the delta south of
Saigon led to the construction of a base camp at Dong Tam—a
major undertaking because the site had to be elevated several feet.
The dredging operation alone required several months. Construc:
tion began in mid-1966, and the fimt occupants moved in early in
1967, The first units arrived on L5T's and other river craft in a
carefully planned operation. Concurrent with the over-the-beach
arrival of combat units, engineer units arrived by road and replaced
an Eiffel bridge on the highway between Dong Tam and My Tho
with a Bailey bridge. This opened up the road to Dong Tam, which
was at this time the base camp for one brigade of the 9th Infantry
Division. Another brignde was quartered on reconditioned barges
provided by the U.S. Navy. These two brigades comprised the
riverine assault group, which carried American forces into the deli.

By early 1967 approximately one quarter of the troops in Viet-
nam were in billets constructed by the Army Engineer Command,
Vietnam. By about the same time 2,500 struoctures were built using
self-help. Engineers provided equipment and supervision and con-
structed any facilities requiring special skills, The work began with
the fabrication of major structural sections at engineer prefabri-
cation sites. The engineer unit erected the first building while the
sell-help unit observed. After this demonsiration, the using unit
would designate work crews and begin construction. A construction
engineer inspector was assigned to all projects o ensure proper
workmanship and construction methods, while engineers installed
drainage facilities, did excavation and grading, and poured more
concrete pads. The sell-help program evolved from an insatiable
demand for engineer and construction resources. Sell-help provided
units with facilities sooner than would otherwise have been possible.

A study made by the LS. Army, Vietnam, in 1966 recogmized
that cantonment construction involved more than clearing an area.
Roads, billews, mess halls, latrines, showers, dispensaries, helicopter
pads, waler towers, chapels, and post offices would also have 1o be
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QUARTERS ride on concrele slabi ai Long Bink,

built sooner or later, This study defined a cantonment and deter-
mined the costs per man for cach cantonment category. 1t also pro-
vided initial cost estimates [or a typical infantry division cantodn-
ment constructed by troops at the [ollowing costs per man:

Ficld Intermediate I'emporary
S240,00) S50 (W) S040.000

Subsequently, on 20 October 1966, MACV Directive 415-1 estab.
lishing revised construction standards for cantonments in Vietnam
wis pssued.

In 1967 Ceeneral Westmoreland on a visit to Phan Rang ex-
pressed concern about the extent of new construction under way for
units assigned o the 1015t Airborne Division, He pointed out that
much of the work was unnecessary because the 10015t was almost
constantly in the held and did not make full use of the building
already evected. Afier his visit, General Westmoreland ordered all
construction stopped at Phan Rang. Lieutenant General Hroce
*almer, Jr., then Deputy Commanding General, USARY, estab-
lished a base development study group in August 1967 to study
further the problem throughout the Army area. He asked the group
to evaluate all base camp construction in light of current strengths
and austere requirements. As a result of this review, numerous
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reprograming actions were made o assure that only essential base
construction continued.

In late September 1967 General Palmer approved the “hotel™
concept recommended by the study group. The essence of this con-
cept was that in any given base camp the Army would not try o
accommasdate every man stationed there, since a significant part of
every mancuver unit would always be in the ficld. Capacity would
be governed by the size of the population inhabiting a particular
camp on a continuous basis. The hotel concept did present some
problems in storage and maintenance facilities, howeve, since they
were not initially constructed 1o accommaodate all of the equipment
and property left behind by units gone to the hield.

The hospital program in the meantime consisted of a 1,000-bed
convalescent hospital, which later expanded 1o 2,000 beds at Cam
Ranh Bay, two 500-bed hospitals at Qui Nhon, one Si0-bed I'|l'.l!-[ilil.l|
at Vung Tau, and a mobile surgical hospital st An Khe. In addition,
various smaller [acilities and feld hospitals were being built
throughout the country. Many of these hospitals were constructed
by joint troop and contractor efforts. It was planned that most of
the major troop cantonmenis or base complexes would have either a
fil-bed surgical hospital or a 400-bed evacuation hospital, Field hos-
pitals and convalescent centers were also constructed. (See Map 9.)

When the 45th Surgical Hospital arrived at Tay Ninh in
October 1966, it was the fArst medical unit, self-contained, trans-

SeERLIKE Ducts provide air to MUST hospital complex from cen-
frafized air-comdiliening unil
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portable (MUST) hospital in Vietnam. This hospital was installed
in a ¥00x],000-foot area which contained all hospital facilities,
hillets for medical personnel, mess halls, and helipads. The hospital,
developed by Garrett Air Rescarch Company for the Army Medical
Corps, was erected on a 200x300-foot laterite hardstand. The unit
consisted of three separate packages, each weighing about 4,000
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pounds, and was transportable by 214-ton trucks. Enemy mortar fire
showed that these facilities required additional protection; they
were reinforced to withstand direct hits by 82-mm. mortar rounds.

Beginning in 1965 the administrative elements used existing
facilities primarily in and around Saigon. However, as the buildup
continued and forces spread throughout the country, more admin-
istrative [acilities became a necessity—especially near logistical and
major command centers. This construction was normally accom-
plished by the contractor or a contractor-troop combination. Ad-
ministrative centers were built in Saigon, Tan Son Nhut, Long
Binh, Cam Ranh, Qui Nhon, and Nha Trang.

Early in 1967 General Westmoreland began a campaign o
reduce materially U.S. troop presence in major cities—ecspecially
Saigon. Under the direction of the MACY -4, a program with the
code name Moose (move out of Saigon expeditiously) was estab-
lished. The program, however, was extremely dificult to implement.
The first problem was 1o locate additional space outside of the city
in an area where the same mission could be performed, Commanders
were reluctant o leave the Saigon area and be very far away from
the center of activity, that is, Military Assistance Command and
_Ini:m CGeneral Siafl hﬂdqu:nm Whenever a unit moved from
leased quarters, there was always a tendency for other units, which
were crowded, to expand into the vacated space.

Nevertheless by mid-1967, approximately half of the Army per-
sonnel was moved out of Saigon and relocated at the Long Binh
complex, Personnel who remained were located primarily at Tan
Son Nhut or were involved in activities which required close
proximity to the air base or MACV headquarters. On 15 July 1967,
USARV headquarters officially announced its move to Long Binh
while construction crews still hurried 10 finish the [acilities. Engi-
neer troops graded and sodded the headquarters area to control
erosion; established temporary water supply poines; built three
officers’ mess halls, a VIP heliport, latrines and showers for enlisted
personnel, and three trailer courts for general officers, VIP's, and
senior colonels; erected flag poles; graded parking lows: and finished
the access roads to the new USARY headquarters. Meanwhile, the
contractor was completing the last headquarters building and work-
ing on the waterborne sewage system.

As headquarters and base camps grew, the entire Pacific Com-
mand communications system was expanded and upgraded. The
environment and nature of operations gave rise to an extensive
communications network within Vietnam. High-quality communi-
cations were required not only in Southeast Asia and by deployed
combat forces in the western Pacific, but by other support elements
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scattered throughomt the Pacific Command. An integrated com-
munications system in support of operations in Vietnam was estab-
lished, which extended from Hawaii to Korea in the north, Viet-
nam and Thailand in the south, and along the island chain from
the Philippines w Japan.

In order to implement these systems, the construction of new
semifixed facilities at various locations throughout Vietnam was
necessary. This was accomplished both by troops and by the con-
tractors, Installation of tools, est equipment, and work areas was
performed by contract with Page Communications Engineers, Inc.,
whose services facilitated installation of fAxed communications
equipment during the buildup’s initial stages and provided con-
tinuity of operations and technical expertise while the military were
engaged elsewhere.

Without contractor support in the construction and installation
of the fixed communications systems in Vietnam, effectiveness would
have been comsiderably lessened. The military services, upfortu-
nately, have relied on contractor support in the United Seates in
recent years to such an extent that the servioes have lailed to train
pemsonnel and equip sufficient units o perform these tasks for them-
selves. Other benefits were provided by the contractor effort in the
construction, installation, operation, and maintenance of fixed com-
munications. Contractor personnel remained in the country longer
than the one-year tour served by military personnel, thus lending
more experience and continuity to the job. The contractor also
generally had access o other than military supply channels, and this
facilitated his obtaining urgently needed repair parts and other
supplies from any source directly.

For each major base constructed, and to a lesser extent for each
of the smaller bases, the Army had to provide electrical power to
run the unending variety of electrical machinery employed by a
Eeld army. There was a severe general shortage of commercial power
throughout Vietnam, As units arrived in the country, they often
had to get along with their own tactical generators, As cantonments
were built and refrigeration plants, computer systems, communica-
tions sites, and similar facilities were added, standard Army gen-
erators simply could not meet the demand. So in 1966, 600 non-
tactical generators arrived from Japan, and another 722 were
shipped from the United States. These generators ranged in size
from 100 to 1,500 kilowatts. In March of the same year, a contract
was awarded to the Vinnell Corporation to withdraw eleven T-2
tankers from the Maritime Reserve Fleet and convert them o float-
ing electric power generating barges. Five of the converted ships
were capable of generating 3,100 kilowatts, and six 4,300 kilowatts.
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Five of the ships were eventually anchored at Cam Ranh Bay
(15,500 kilowatts), and two each were located at Qui Nhon, Vung
Tau, and Nha Trang (8,600 kilowatts at each location). In April
1966 the Vinnell Corporation began work on land-based electrical
generation and distribution systems for Cam Ranh Bay, Qui NMhon,
Nha Trang, Vung Tau, and Long Binh, This contract was modified
i 1967 1o F:.[n:w:'ﬂl: wervice at twelve additional sites,

],h_':luu_- these ]11'11i4,~|;1'-, demands for electrical ENETEY continued
| ] {'xg'ﬂ"‘ ‘1||FIFII\ A% METE .'II:II'! IEHTEE “Frﬁl'li\:i.r-l'!'f! |'|!‘| Lrtl::ll f'l‘lll'Fl'
ment and machinery armived in Vietnam, standards of living grew
higher, and nice to have but largely unnecessary appliances—hot
plates, toasters, air conditioners, coffee makers, and the like—ap-
peared in post exchanges.

Air-conditioning equipment was also a critical item. Facilities
requiring a controlled environment such as field hospitals and
computer centers made largescale installation of air conditioning
necessary. There were widespread efforts to obtain air-conditioning
equipment for quarters, open messes, and administrative areas. In
an effect to reduce the diversion of airconditioning tquipnwn: froam
essential purposes and also o reduce the maintenance load pl.‘m:ﬂ
upon PARE by widespread installation of airconditioning equip-
ment, USARY established a control system to ensure that air-
conditioning 1_-qluip::wm; was not issped unless a control nomber

Froamixe Power Prasts. Fiee tanker-generator ships providing power
to Carm Hanlk f.urll'n'lr £,
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was assigned indicating that the equipment had been approved for
a specific project.

Long-range planning for joint use of power systems had been
further complicated by the Auctuation of troop deployments, Assets
were constantly being reprogramed as planned unit base camps
were changed in either size, location, or priority. In Nha Trang,
for example, it proved impractical to service Air Force facilities
from the planned T-2 tanker power plant, since the Air Force
installation was based on a different primary system. At Cam Ranh
the Army complex consisting of a convalescent center, replacement
center, rest center, and other facilities was located a long distance
from the T-2 electrical plant. It was also separated from the main
Army installation to the south by a concrete runway. The Air Force
was [aced with the problem of serving its facilities on either side
of the runway, In order to avoid constructing two Air Force power
plants and a sepamte Army plant, an agreement was negotiated
under which the Air Force would construct one power plant nonth
of the runway and provide 5000 kilowatts of power to the Army
complex, while a like amount of power would be supplied 10 Air
Force units south of the runway from the Army system,

A review of the T-2 power program in early 1967 showed slow
progress. At Cam Ranh Bay hve converted T-2 tankers were in
position. Twi were connected to the distribution system with a
third to be tied in within three weeks. The primary distribution
system was nearly completed, Power was being delivered to areas
where the secondary system was installed. The remaining work
consisted of com pleting the secondary distribution system, the 8,800-
kilowatt land-based power plant, and the switching station. The
completion date would be | May 1967, Total power was 33,800
kilowarts,

Two T-2 tankers for Qui Nhon were not yet positioned in early
1967, Dredging of the mooring site was in progress. The contractor
was in the early phases of constructing pole lines, Completion was
set for 1 July 1967, Total power would be 15,000 kilowaus. At
Long Binh T-2 power ships had been scratched from the project
and relocated. The Vinnell Corporation was mobilized and had
started p-nle-l:nn construction, Generator pads were being poured.
and the first increment of power was scheduled for April 1967.
Total power delivered would be 30,000 kilowatts with provisions
for adding on 15,000 kilowatts, Two T-2 tankers for Nha Trang
were in Vietnam but not positioned. Power output was to be 15,000
kilowatts. At this time one of the T-2 mankers was on hand for
Vung Tau, and the last of the eleven ships was expected 1o depart
the United States shortly, (Map /0 and Table 3)
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Real-estate problems were encountered at the various sites be-

cause of poor co-ordination. Vinnell had been doing the design work
for distribution systems in the United States and had not made
held checks on the positioning of switching gear, wransformer sta-
tions, power lines, or other factors which would affect the area that
the power grid would oceupy. The contracting officer’s representa-
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tive in Vietnam subsequently initiated the appropriate real-estate
acqquisition procedures and managed to co-ordinate the space avail-
able with the size of the power system.

At division base camps, it was extremely difficult w0 provide
enough power with small generators, Practically all of the large
bases eventually had high-voltage central power systems operated by
one of the contractors. This proved very efficient and satisfactory in
the long run; however, the system would be extremely difficult o
operate and maintain if untrained military units had w be used.

Since water supply has a very direct effect on the health and the
welfare of troops, as various fixed Army installations in Vietnam
were being created, expanded. and improved, so was the water
supply. When UL5. forces began arriving in Vietnam, it was neces-
sary to rely on water sources that were immediately available; these
included lakes, rivers, streams, shallow wells, and occasionally mu-
nicipal systems. These surface water sources were all subject to con-
tamination and were of a generally poor quality, and the water
obtained required extensive treatment. Existing well locations
usually required hauling water over congested routes for long dis-
tances, and since water supply points were usually located outside
cantonment areas the enemy could interdict them and deny their
use,

Water was treated with tactical erdlators, which provided co-
agulation, sedimentation, fltration, and chlorination. Although the
annual rainfall is heavy in Vietnam, and there are abundane surface
water sources, the amount of water avatlable for troop consumprion
was limited by treatment capability, To overcome these disadvan-
tages, a massive deep-well drilling program was initiated. It was
anticipated that these wells, producing water from deep under-
ground sources, would provide water of better quality so that no
treatment other than chlorination would be required.

The deep-well program did improve water quality, and water
production was increased. The aim was fifty gallons per man per
day. Supply sources were relatively secure, since the new wells were
located within cantonment arcas. The relocation of wells and
water points and the improved distribution systems released erdla-
tors and purification units for use by tactical units in those arcas
where surface sources were still in use.

The well-drilling program made use of both military and civilian
contractor drilling teams. The first phase of the program in early
1967 envisioned the drilling of 180 wells throughout Vietnam with
a cost of approximately $5.4 million. At that time there were seven-
teen civilian, five Army, and four Navy well-drilling rigs and teams
working in the country. In addition to providing water, this project
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furnished important hydrological information on subsurface condi-
tions throughout the country., From this information, the second
phase of the program was formulated, and additional wells were
dug. A production goal of fifty gallons per man per day for inter-
mediate and field cantonments and a hundred gallons per man per
day for temporary cantonments was achieved in most locations.

Many problems were encountered in implementing the well-
drilling program, Contractors had difficulties in obtaining permis-
sion for their employees to enter Vietnam and trouble asembling
supplies. The Army teams lacked experience and faced a continual
shortage of well supplies such as casing and screen. However,
through practice and various expedient methods the problems of
the Army were finally overcome.

Contract well-drilling was phased out on 15 April 1967, Con-
tractors had completed approximately 160 of the 300 wells pro-
gramed. The rest of the program was carried on with four Seabee-
operated drill rigs and seven Army drill rigs. Together they drilled
68 additional wells, bringing the number of wells 1o 248. This
completed about 75 percent of the well-drilling program. These
Seabees left for the United States on 30 September 1967, and the
remainder of the program was completed by Army detachments,

Central waterborne scwage systems were originally provided at
very few locations, The burn-out latrine, locally manufactured from
a Shgallon drum cut in hall and partially Glled with diesel fuel,
was used at sites not located within or near major cities. Burn-out
latrines were inexpensive to construct and operate and met field
standards of sanitation. But morale was adversely affected by this
primitive outdoor plumbing with its inevitable odors and by the
dense, foul, black smoke generated during burning. Troops were
particularly disgruntled when they had to burn out latrines in areas
restricted 1o Vietnamese workers. Morale also suffered considerably
in areas such as Cam Ranh Bay where on one side of the bay the
Army had burn-out latrines, and on the other side the Navy and
Air Force had a central system.

In July 1967 a sewage lagoon for primary and secondary treat-
ment of sewage for a population of 14,000 was constructed at Long
Binh. Sewage lagoons, when properly operated, performed very well.
The decomposition of sewage in lagoons eliminated both objectional
ocdors and appearance.

Due 1o heavy rainfall and the soil encountered in Vietnam, nor-
mally used treatment facilities were not adequate, The possible
exception to this was the trickling flter. Leaching fields and septic
anks did not always work properly, basically due to the general
imperviowsness of the soil. Oxidation ponds were not always prac-
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LARC V, amphibious cargo carrier.

tical because the excessive land required was not always available
due w heavy rainfall. These problems were further compounded by
the high water table, which in most areas of Vietnam is within
twelve to eighteen inches of the surface during the monsoon season,

Sanitary fill areas were established for all areas as land could
be made available. Equipment for the operation of the hlls was
borrowed from somewhere else. Sewage disposal is still provided
in most places away from heavily populated areas by burn-out
latrines or septic tanks. Local-hire personnel handle latrines, while
facilities contractor personnel pump septice tanks and operate the
few waterborne sewage distribution systems.

During early stages of the buildup, U.S. military forces experi-
enced other supply distribution problems. Ammunition supply was
particularly critical because of the limited adequate storage facilities
and great dispersion of forces. In March 1965 the only ammunition
supply point in Vietnam was at Tan Son Nhut. By the end of the
year eight air supply |:-mnu had been constructed to receive emer-
gency loads of ammunition in operations areas. Ships were w aiting
to unload, and there was an urgent requirement for the expansion
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of acilities. Due to their '|.I!r.'||H-H|'r locationa, h.l.'.'l'l.":.' trafhe moved
into the ports of Saigon, Qui Nhon, Da Nang, and Cam Ranh Bay.
All deep-draft vessels entering these ports had to be discharged off-
shore, and the ammunition was brought ashore by lighters.

The situation became critical in December 1965, and steps were
taken to relieve a 48,000-ton backlog, which was distributed at the
ports of Saigon, OQul Nhon, Da Nang, and Cam Ranh Bay. Con-
struction of a deepwater ammunition pier at Cam Ranh Bay started
late im 1965, and improvement and expansion of ammuniton off-
loading points at other ports eased the crisia somewhat, but even as
late as 1969 [acilities were still not totally adequate. Procurement
of unnecessary real estate for dispersed storage of the guantities of
ammunition shipped o Vietnam took time, YWalvers were necessary
to permit the continued on-the-ground storage of ammunition, since
it was not possible to meet all safety criteria, Construction of ade-
quate new ammunition storage facilities was subject to military
construction procedures, priority allocations, and required lead
times. The magnitude of the storage problem can be illustrated by
citing stockage objectives established by the services during the peak
of U8, force buildup. These levels required in the country were
2035 000 tons for the Army, 59 000 pons for the Air Force, and 56,000
tong for the Marnne Corps. The total of 410,000 tons included
neither H:.'l'-"g.' r¢r|11in'11:|1'1'|t+. T l1'|'11'|.ilirl||1 for the |.1:r:|z;|: rlu.ﬂltiti[m
of suspended and unserviceable ammunition requiring storage
pending retrograde, Even then stockapge objectives were olten
exceeded.

b 2 S T el o & e

BARC, the heaviest of the amphibious lighters,
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Because of the difficulty in obtaining adequate real estate, a
modular concept of storage, which had been developed by the Air
Faorce, was approved by General Westmoreland for use in the combat
rone, In application, a module was comprised of a maximum of
five cells, each separated by barricades. Each cell contained 100 tons
of explosives. This allowed the storage of up to 500 tons of explosives
in a single contiguous module. Separate revetments were limited to
125 tons each. This resulted in decreased land requirements and
reduced the distance requirement between explosive storage areas
and other facilities.

Although the modular ammunition storage system provided a
savings in space, it concentrated large quantities of ammunition in
small areas and made for a greater hazard. The loss of several am-
munition supply points due to fire and enemy action justified the
need o continue attempts to find suitable methods for improving
ammunition storage. The consequences of not taking action were
well illustrated in the loss of the ammunition supply point at Da
Mang on 27 April 1969 in which approximately 39,170 tons of
ammunition valued at $96 million were lost in one awack.

Construction in Vietnam was only partly a process of converting
bulk raw materials into facilities. The American construction indus-
try conceived preengineering and prefabrication as a means of
minimizing design requirements and increasing onsite productivity.
Although building codes and labor agreements have slowed the
adoption of prefab techniques in the American civilian sector, the
services were under no constraints in the theater of operations.
From a military viewpaint, a prefabricated package can be deployed
at least as rapidly as bulk construction materials; it can be erected
faster with fewer men: and is relocatability can reduce additional
material requirements in redeployments. The shortage of engineer
construction units in a future Vietnam-size contingency indicaves
that greater use must be made of this type structure.

In early 1966 a requirement for 12,000 pre-engineered buildings
was determined for Vietnam. Specifications for some prefab struc-
tures were outdated and the buildings could not be provided
expeditiously. Efforts were initiated 1o develop specifications and
procure needed standardized pre-engineered buildings. By late
1966 both the Army and the Air Force were using the BUSH (Buy
L5 Here) Program and purchasing buildings for the Far East.
The buildings eventually procured were of many different makes
and types. These pre-engineered and prefabricated commercial-type
facilities were used extensively in Vietnam for shops and ware-
houses in logistics and air base complexes, They were also used 1o
meet administrative requirements in some of the large complexes,
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A ComrLETE SELEcTION of wood, aluminum, and steel burldings under
conslruciian.

such as the Military Assistance Command headquarters and the
Long Binh headquarters of the U5, Army, Vietnam. In some smaller
complexes such as the Da Nang Supply Depot where real estate
and time limitations dictated rapid erection of multistory structures,
they also found users,

One type of prefabricated building used widely in the Long
Binh area was the advanced design aluminum military shelter, an
Australian development, popularly known as ADAMS huts, which
were of all-aluminum construction and featured louvered sections
in walls and windows for maximum ventilation. While ADAMS
huts were casily erected on concrete slabs, they required the drilling
of many holes on site to fasten the components together,

U'se of modular buildings was more advantageous in many re-
spects than construction on site of temporary structures. The main
objection was the procurement cost which was substantially higher
than a wooden structure built on the same site. However, the savings
realized by purchasing relocatable structures and from cost redue-
ton in erection time tended o offset high inial costs.



CHAFTER VII
Facilities Engineering

Facilities engineering, as distinct from new construction, refers
to the series of operations carried out after basic structures are com-
plete. It involves the services necessary to keep any large physical
plant functioning efficiently: maintenance and repair of buildings,
surfaced areas and grounds, service to refrigeration and air condi-
tioning, minor ancillary construction, fre prevention, removal of
trash and sewage, rodent and insect control, water purification,
custodial services, management of property, engineer planning,
supply of maintenance materials, and maintenance of equipment
used in the upkeep of a base.

For these operations the Army relied heavily on civilian con-
tractors working under an armangement in which the contractor
provided labor, organization, and management, while the Army
provided tools, repair parts, supply, mess [acilities, and quarters for
the work force.

A number of factors influenced how facilities engineering sup-
port would be provided. Contingency planning for operations
in Vietnam had not, in any of the joint service plans, developed
a requirement for facilities engineering forces. While nprﬁl.i:ms in
Vietnam were substantially different from those assumed in devel-
oping contingency plans, the fact remained that p!am were not
d:v:-lup:d to support facilities once erected during previous sessions
of contingency planning. The inability to produce the manpower
for a military facilities engineer force severely limited other mili-
tary engincer capabilities [rom the outset. Most of the engineer
utilities detachments intended for facilities engineering were in
Reserve status, and the decision not 1o mobilize the Reserve meant
that these forces would be unavailable, The strict limitations on
personnel strength in Vietnam and the desire to keep the ratio of
support troops as low as possible forced consideration of a pre-
dominantly civilian work force. However, low ceilings were imposed
on direct hiring, a complex and slow procedure; this left a civilian
contract force as the only feasible alternative. Consequently, with
the buildup the Army called upon Pacific Architects and Engineers
to expand its organization as the pace of facilities construction in-
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creased. The contractor’s response was commendable, although not
without problems. His strength grew from 274 men located at six
adviser sites in 1963 1o a peak strength of over 24,000 in 1968 at
more than 120 locations,

The piccemeal nature of the buildup made it almost impossible
to predict future requirements or even the eventual location of
incoming troop units. The system which evolved was to tailor the
contractor’s organization (o meet the needs of each installation as
it was established and expanded. The PARE work force was made
up of a combination of U5, civilians, Vietnamese, and other na-
tionalities. The force mix was about 5 percent American, 15 percent
other country, and 80 percent Vietnamese. The contract with PAKE
grew to approximately $100 million per year, not including govern-
ment-furnished supplics amounting to approximately 520 million.

While the Army relied heavily on Pacific Architects and Engi-
neers, it knew that the contractor could not do all the work, His
civilian workmen could not enter certain areas of the combat zone
and would go off the job when curfews and strikes were ordered.
There were, however, approximately 1450 engineer troops mo-
bilized and deployed in Vietnam as utilities detachments and fire-
fighting and water purification teams. (See Chart 5.) Military power
plant operation and water supply companies ranged in size from
four to forty men. While some of these units operated at the same
locations as the contractor's forces, they were stationed primarily in
outlying areas where for security reasons civilians were barred.

In addition to the PARE work force and the engineer utility
detachments, there were a number of smaller contracts let for
specific kinds of facilities engineering support. But, except for con-
tracts with the Navy and Philco-Ford in 1 Corps and with Vinnell
for electric power generation, these contracts will not be discussed
individually.

In sharp contrast to the Army, the Air Force facilities engineer-
ing forces were predominantly military. During peacetime, the Air
Force had maintained a significant number of military personnel
as facility maintenance engineers in its stateside installations. This
gave the Air Force a good base upon which to draw when the con-
flict in Vietnam developed. A base civil engineer foree is an integral
part of an Air Force wing, and when wings were deployed o Viet-
nam, their base maintenance forces went with them. These forces
were augmented by Red Horse squadrons (heavy maintenance and
repair units numbering about 400 men) and Prime BEEF teams
{small detachments sent for six-month tours 1o augment the base
civil engineer forces for specific projects). The Air Force made con-
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siderable use of contracts, but these were usually for special asks,
such as power generation and refuse collection,

The Navy also experienced a shortage of trained military
personnel, although it was somewhat better off than the Army in
this regard. In 1 Corps, Seebees were assigned o the Public Works
Department, Naval Support Activity, at Da Nang, The Scabees
managed the work force augmented by hired foreign nationals and
by local nationals provided under a service contract with Phileo-
Ford. The work force was made up of about one-third Seabees,
one-third foreign nationals, and one-third Vietnamese, In contrast
to the Army’s contract with Pacific Architects and Engineers, the
Philco-Ford contract served primarily to provide skilled local labor.
Except at a few industrial facilities, the contractor was not responsi-
ble for over-all management. In addition to the forces assigned 1o
the Public Works Department in Da Nang, the Navy activated two
construction battalion maintenance units and sent them to Vietnam.

As previously moted, Pacihe Architects and Engineers had to
organize and staff irs forces along the lines of standard Army orga-
nizations, To control this foree, PAEE euablished a Contract Man-
agement Office in Saigon and three district offices at Saigon, Qui
Nhon, and Cam Rahn Bay from which PAKE forces and operations
at each Army installation were controlled. A highly efective com-
munications net was operated independently of the unreliable
Vietnamese telephone system and of the military communications
system, which was needed for high-priority operational traffic.

SEAREEs responsible for bridge comstruction in | Corpa.
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Administration of contracts and the technical direction and
control of the contractor’s activities were, until mid-1968, the re-
sponsibility of the st Logistical Command. Within the 1st Logisti-
cal Command, responsibility for contract management was vested in
the US. Army Procurement Agency, Vietnam (USAPAV). The
rapid growth of contract work between 1965 and 1967 made it
evident that better control than the procurement agency and the lst
Logistical Command engineering staffs could provide was needed.
Therefore, the Comract Operations Branch, located st PARE's
Comtract Management Office in Saigon, was established as a pant of
the Office of the Engineer, Ist Logistical Command. In addition,
the staff engineers of the Saigon, Qui Nhon, and Cam Ranh Bay
Support Commands, subordinate commands of the Ist Logistical
Command, and the staff engineers of the installations within the
support command areas were delegated appropriate contracting
officer’s representative authority. The Contract Operations Branch
consisted of an operations branch, a technical inspection branch,
and a performance and analysis branch, It had the mission of
directing the contractor’s activities and analyzing contract operations
and expenditures. This new organization facilitated the identifica-
tion and resolution of many problems which resulted in increased
efficiency and responsiveness in the contractor’s work.

Increasing construction, real estate, and facilities engineering
costs resulted in a decision o integrate all Army engineer activities
in the U5, Army Engineer Construction Agency, Vietnam (USAE-
CAV), in 1968, In July 1968, USAECAV also assumed the facilities
enginecring responsibilities formerly assigned to the 1st Logistical
Command except for a direct-hire force supporting the Saigon area
under the direction of the U.5. Army Headquarters Area Command.
This activity was also later transferred o USAECAY in 1969,

Under the Construction Agency organization, district engineer
offices were established at Saigon, Cam Ranh Bay, and Qui Nhon.
The district engineers, in tumn, supervised the installation engineers,
This provided a vertical command channel from USAECAV
through the district engineers to the installation engineers inde-
pendent of other command relationships. This vertical channel,
together with a substantial increase in the number of military per-
sonnel directly concerned with supervision of the contractor's opera-
tions (212 under the Construction Agency as compared 1o 73 under
the Ist Logistical Command), substantially improved operations
management.

Under the new setup, Ist Logistical Command's procurement
agency retained contracting officer authority, and the contracting
officers, who exercised technical supervision over the contracior,



FACILITIES ENGINEERING 98

reported to two separate headquarters. To overcome the inherent
disadvantages in this arrangement, it was proposed to provide the
Commanding General, USAECAV, with contracting officer author-
ity for the facilities engineering contract. This, however, was dis-
approved by the Department of the Army in order to avoid frag-
menting procurement authority in Vietnam, While this decision
did not result in the optimum organizational relationships from
the viewpoint of managing the facilities engineering effort, rela-
tions between the procurement agency and the construction agency
under a memorandum of understanding were excellent. Through
mutual effort, the difficulties inherent in the organizational rela-
tionship were minimized,

The form of the contract with PARE underwent several changes.
Originally negotiated as a cost plus a fixed fee in 1963, the contract
remained in effect until 1970, To increase the contractor’s incentive
in performance of the contract, the Procurement Agency assisted by
the Construction Agency negotiated a cost-plus-award-fee contract
in 1969, Under this contract the company was evaluated on its per-
formance, and the fee depended upon this evaluation, The new
agreement appears to have resulted in increased effectiveness and
efficiency.

An effort was made o introduce competition by splitting off the
Qui Mhon area in 1968 and advertising for new bids. Because
PA&E was already working in Vietnam and was familiar with facili-
ties engineering operations there, the firm had a distinet advantage
over any competitors. Consequently, the new contract also went to
Pacific Architects and Engineers. The attempt to introduce com-
petition not only proved unsuccessiul, but the new contract meant
PAXE would operate under two distinet contracts, Any thoughis of
a second try at competition were guietly laid aside, and the ﬁullmvmg
year the Army returned to a single contract,

In 1967 PARE's activities were extended into 1 Corps following
deployment of substantial numbers of Army units into the area,
which had been primarily a Marine Corps and Navy rone of opera-
tions. Although the Navy was providing logistical support for 1
Corps, it was not in a position to support all Army installations.

In 1970, following major shifts in U5, operations, logistical
responsibility for 1 Corps was transferred from the Navy to the
Army, Consideration was given to extending the PALE contract 1o
cover all of the area, but the decision was made to negotiate a con-
tract with Philco-Ford to continue in the areas where they had been
working under contract 1o the Navy, This arrangement facilitated
continuity of operations but had the disadvantage of resulting in
two different contracts and contractors to supervise,
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Experience in Viemam highlighted many administrative, regu-
latory, and other constraints, which indicated areas where improve.
ment was required. Vietnam was the first conflict in which peace.
time Army budget regulations had been stringently applied in a
combat zone, Many of the peacetime regulations applicable to facili-
ties engineering were necessarily prohibitive in nature and cumber-
same in application, Designed to minimize the diversion of utilities
enginecring resources and to avoid certain statutory violations, the
application of these regulations in a combat zone greatly inhibited
the effectiveness of facilities engineering support by both the con-
tractor and the utilities detachments, Further examination of these
regulations as well as the Department of Defense directives and the
laws on which they were based is required to achieve greater flexi-
bility and responsiveness under future combar conditions,

The contractor, PALE, frequently drew criticism for overstaffing,
Much of his staffing requirements, however, resulted directly from
the requirement that he organize, staff, and manage his efforts
strictly in accordance with Army regulations. (Chart 6) This re-
sulted in much of the contractor’s effort going into work manage-
ment and production control. While the principles of work man-
agement are an inherent part of effective operations under any
conditions, the amount of effort expended in the preparation of
detailed schedules and work plans was of questionable value under
the wrbulent conditions which prevailed. There was a distinct
advantage in having the contractor follow Army regulations in
organizing and managing his force in that this facilitated the con.
trol and monitoring by the contract officers, but here oo considera-
tion should be given to adopting simplified procedures for combat
conditions.

A major problem that persisted throughout the conflict, largely
because of the rapid wurnover of military personnel, was the general
lack of facilities engineering experience. The one-year tour of duty
was necessary from a morale standpoint, but it had an adverse effect
on the operations of the engineer detachments and on contractor
supervision. Most officers assigned to facilities engineering duty in
Vietnam lacked former experience, and it normally took much of
their one-year tour to become knowledgeable in facilities engineer-
ing regulations and requirements. The Vietnam experience has
highlighted the need for a broader base of both officers and enlisted
men with facilities engineering training and experience.

Perhaps the greatest difficulty in the contractor’s operations
stemmed from the problems he had in obtaining the necessary gov-
ernment-furnished supplies and equipment—problems which were
not resolved until late in the conflict.
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Despite these difficulties, the facilities engineering support of
combat forces in Vietnam was an undertaking successfully carried
out on a scale never before seen in a combat rone, The rest of this
chapter will discuss a few of the special problem areas.

While primarily contracted for facility operation, maintenance,
and repair, PARKE was used extensively to accomplish construction
of minor facilities during the major period of the troop buildup
from mid-1965 10 mid-1968. Before the buildup, the small PAKE
force was primarily engaged in maintenance and repair of leased
facilities. As more and more troop units arrived in Vietnam, the
most urgent requirements were to construct defenses followed by
troop and suppornt facilities. Urgent requirements existed for can-
tonments, airfields, depots, repair shops, and the urtilities systems
needed to service them. Because of its construction capabilivy, Pacific
Architects and Engincers was called upon to provide help in small
operations and maintenance funded (under $25,000) projects, Para-
doxically, although much of its effort went into construction, the
terms of the PARE contract did not permit the contractor’s employ-
ment on new construction funded work, This meant thar he could
not construct many of the facilities needed for his own use, which
would have increased his over-all effectiveness. By the end of 1967
the increased capabilities of the construction contractors and con-
struction troops made it possible for Pacific Architects and Engi-
neers Lo concentrate on facilities engineering. The sharply increased
demand for facilities engineering made redirection of PAKE cfort
imperative as more new facilities went into use and more troops
arrived in the theater. While during 1965 and 1966 the contractor

ded as much as 80 percent of his effort on new construction,
this fgure dropped to 25 percemt by the middie of 1968 and o
below 15 percent in subsequent years.

The varying standards of construction and the absence of a
standard for maintenance and repair proved roublesome through-
out the conflict. Although the Military Assistance Command in
Vietnam published overall standards, wide variations existed.
Standards ranged from tent frames and Southeast Asia huts to elabo-
rate air-conditioned, pre-engineered facilities with high-voltage elec.
tric distribution systems and modern water and sewage systems.
The extent of facilities engineering support received by individual
installations depended on what local commanders needed and on
what facilities they succeeded in getting built. Umil very late in
the conflict, there were no countrywide standards for planning
facilities engineering support. As a result, resources were often not
equitably distributed.

Fire protection was certainly adequate at Army installations
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throughout Vietnam. Fire companies were manned primarily by
PARE, although there were some mulitary hrehghung detachments.
On oo wvisie in 1969, representatives of the Ohce of the Chief of
Engineers pointed out that there were far too many fre companies
and hre trucks in the theater. Further analysis by the Army Engi-
neer Construction Agency led o a substantial reduction in fire
companies and the cancellation of all outstanding requisitions for
fire trucks. Although fire protection was possibly overstressed, fire
prevention was given inadequate attention. While temporary struc-
tures appropriate to a combat rone were constructed with com-
bustible materials like plywood and low-density fiberboard, fre
hazards could have been appreciably reduced by proper building-
site spacing. Still, the use of combustible interior partitions and
other interior finishes and nonexpert installation, extension, and
modification of electrical systems created serious fire hazards. The
lessom is evident—more emphasis must be given to fire prevention.

Control of insects, rodents, and other pests was a particularly
challenging problem. Vietnam lacks all but the most basic health
and sanitation safeguards; malaria and the plague are endemic.
Vigorous efforts by facilities engineering entomology teams and the
rigid enforcement of health and sanitation rules turmed military
bases into “islands of health in a sea of discase and pestilence.” The
return of retrograde cargo from Vietnam rmaised the danger of
Asiatic insects and rodents being brought back, Careful and thor-
ough cleaning of this cargo and treatment with rat poison and
insecticide dust—as much as 112 tons per month—effectively elimi.
nated this danger. Losses of foodstuffs in storage from insect infesta-
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tion amounted o millions of dollars annually. During 1970, new
control technigques for treatment of stored foodstuffs in CONUS
before shipment and in Vietnam after receipt were adopted. Fumi-
gation of railway cars in transit from the mills began in September
1970. Experience in the United States 1o date indicates that these
procedures will reduce losses of stored foods by as much as 98
percent.

Chief among the lessons learned from Vietnam was thar the
requirements for facilities engineering support in future conflicts
must be anticipated during contingency plnming, inasmuch as
these requirements represent a substantial portion of the resources
required to support such an operation—the total force dedicated o
facilities engineering (over 25,000) approached the combined
strength of the two engineer brigades deployed o Vietnam (about
30,000). The feasibility and, under similar circumstances, the desir-
ability of providing the major portion of this force by contract was
demonstrated in Vietnam, Our experience also clearly demonstrated
the need for the Army (o maintain, in its active force structure, an
adequate number of military personnel wrained in [acilities engi-
neering to provide management and supervision of contractor and
direct-hire civilian maintenance forces and to man Yufficient num-
bers of military facilities engineering detachments o ensure con-
tinuity of essential operations in emergency siiations,



CHAFPTER VIII

The Road Programs

The extensive highway sysiem in the Republic of Vietnam was
constructed mainly during the past five decades. Before 1954,
approximately 20,000 kilometers of road existed, of which about
6,000 kilometers were national or interprovincial and 14,000 kilo-
meiers were rural or secondary roads. By the ume of the cease-fire
m 1954, most of the country’s highway network had been desiroved,
and long segments of the highway system had become impassable
to motorized traffic. The highways that remained were generally
inadequate for military usage because of either faulty design or poor
surfacing. Most bridges were destroyed. The national highway
system, particularly National Route |, sustained the most damage.
Six hundred and fifty kilometers of Route | from Phan Thiet 1o
Hue were largely impassable. To reopen the road approximately
240 bridges with a total length of 11,295 meters had 1o be recon-
structed, endless culvens installed, and thousands of cubic meters
of fill had 1o be replaced where erosion had aken its woll.

In the government of Vietnam, the Director General of High-
wiys is responsible for administration of the design, construction,
and maintenance of the natonal and interprovincial routes, while
the provincial roads and city strecis are administered by local gov-
emiments, However, in 1971, the director was assigned the main-
tenance responsibility for rural roads, while reconstruction of rural
roads remained a provincial function.

Efforts of the Director General 1o repair and maintain the high-
way system were halted by the enemy. Even if the government had
been successful, it is doubtful that a satisfactory level of highway
maintenance could have been attained; the increased weight and
volume of heavy military vehicles would have quickly negated the
Vietmamese effort. In 1966 Army engineer troops began 1o reopen
highways and rebuild bridges to support tactical and logistic traffic.
The engineer force was probably adequate, but its effory was limited
by other priority missions.

In early 1967 the idea of a formal highway restoration program,
initially utilizing troops and later civilian contractors, was conceived
as the result of a combined effort on the part of the government of
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Vietnam, the United States Agency for International Development,
and the Military Assistance Command, Vietnam. The com-
bined Central Highways and Waterways Coordination Committes
(CENCOM) was formed to establish priorities of restoration, w
develop standards of construction, and to fund actual constrisction.
CENCOM was comprised of representatives from the Vietnamese
General Staff, the Agency for International Development, the
Directorate of Highways, the Military Assistance Command, and
the Marine Director of Public Warks, The chairman was the Chiel
of Staff of the Vietnamese ]mm General Staff. The program en-
visioned the eventual restoration and uppi:lmg of approximately
4.075 kilometers of highway, which the committee considered essen-
tial in support of military operations, to stimulate economic devel-
opment, and to accelerate the pacification program by opening up
rural areas. The information of the combined committes permitted
the development of a national restoration program in consonanoe
with military campaign plans,

In April 1968 the Agency for International Development pub-
lished a formal announcement of the transler of the highway mis
sion, with the exception of secondary road projects, o the MACY
Director of Construction, Included in the transfer were the Nui
Sap Quarry operation, the National Highway Training Schoal, the
Suoi Lo Maintenance and Repair Parts Activity, and nincteen
USAID engineers. The Director of Construction then organized a
Lines of Communications Division to advise the Vietnamese Direc-
tor General of Highways and to co-ordinate the massive contractor
and troop effort involved in the highway restoration program. The
Lines of Communications Division organized five district highway
advisory detachments wo correspond with the highway directorate’s
ficld organization. The detachments’ primary mission was to advise
the Viemamese District Engineer and his staff.

The advisory mission was established as a three-phase operation.
Phase | was 1o effect transition of the ongoing organization from
USAID control 1o MACV, Phase 11 was 1o substantially increase
the advisory effort available o the Vietnamese District Enginecr.
Phase 111 would be the transferral of the responsibility back to the
Agency for International Development in 1971, The objective of
the highway restoration program was w upgrade designated high-
ways over a four-year period 1o adopted standards and in accordance
with established priorities.

Construction standards followed the criveria established by the
American Association of State Highway officials. The standards
which were identified by letters A through F had a design life for a
Class A road of twenty years down to ten years for Classes C or I
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Pavement structure design procedures were standardized using esti-
mated traffic factors to approximate a twenty-year design life. Each
class of highway had specific geometries. Cross sections of each class
are shown in Chart 7. The Class F highway was an innovation intro-
duced by MACY's Director of Construction. This class made miaxi-
mum wse of the existing French-constructed highway and based its
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alignment on the existing embankment. Essentially this class high-
way called for laying a rock or asphalt stabilized base over the exist-
ing highway and a widening of the traveled way, or actual road less
shoulders, to seven meters. The entire surface would then be paved
with an asphaltic concrete. Design life would not be specified. The
Class F highway would be constructed extensively in the delta, thus
minimizing embankment and realignment requirements and speed-
ing up the highway restoration program there.

Sixteen engineer battalions undenook the U5, Army's portion of
the highway restoration program, The work force was composed
largely of construction battalions; however, an average of three
combat battalions augmented with equipment companies were
engaged in the program at any given time. Although restoration of
the roads was their main task, construction units frequently received
arders to support combat units or were given other priority missions.
Unit commanders tried o construct all highways in accordance
with established priorities, but on many accasions combat engineers
called on them for help and misions were shifted.

To carry out the program, units had to establish base camps
along the routes to be upgraded. This requirernent made it neces-
sary to devote a part of the available manpower to base camp and
industrial site construction, Quarries and asphalt plants had to be
established, construction routes and security had 1o be maintined,
and that drew off more manpower.

To maintain construction schedules, a vast amount of material
had 1o be procured and transported to the construction sites. Ini-
tially the demand on procurement and transport was light, since
comstruction was centered near large US. logistics bases. Bur as
demands incresed and construction forces moved farther away
from the larger bases, a tremendous burden was placed on the entire
supply system. To reduce the numbser of times material was handled,
the Engineers attempted to ship divectly from supply points o
users. Stocks of cement, asphalt, and culvert material began 1o
dwindle rapidly. As material shortages threatened delay, logisticians
pulled out all the stops and attempted 1o meet demands any way
possible. Critically needed items were improvised or borrowed from
other services,

In 1966 there was an acute shortage of rock in 111 and 1V Corps
areas. At that ume there were only two sources for crushed rock—
a contractor-operated quarry near Saigon University and the quar.
ries thirty miles away at Vung Tau. Because Vung Tau had no
connecting roads, the rock produced there was used there with only
small quantities being shipped by barge to the Long Binh area.
The need for rock was so urgent that a special “buy™ of rock was
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made from a Korean contractor who shipped rock all the way from
quarries in Korea,

When the first shipment of rock arrived in Saigon, headaches
really began, Customs, harbor, and lighterage problems combined
to produce lengthy delays and creeping costs. A scheme was finally
devised whereby the rock was loaded into “smaller craft™ at Saigon
for the trip to Thu Duc, to be unloaded there by heavy equipment
into trucks for the short haul 0 Long Binh. A crane with a two-
cubic-yard clamshell, or heavy steel scoop, was positioned at Thu
Duc to unload the rock. There was considerable consternation as
the small craft loaded with rock began arriving at Thu Due, The
small craft were hundreds of sampans—the largest nearing twenty
feet stem to stern and loaded to within six inches of freeboard. The
weight and size of the clamshell would have sunk them easily.
Reluctantly, conveyors and hand labor were used to bring the rocks
athore. Stockpiles from which the clamshell could operate slowly
grew on the beach, Since this method of supplying rock was rather
nightmarish, the first shipload was also the last. The contract was
termanated.

The entire highway restoration program was originally sched-
uled for completion by 1974, But because of the tactical and eco-
nomic importance of the program, General Westmoreland directed
the Army to have the majority of the roadwork finished by 1971.
The principal obstacle was the shortage of construction equipment.
The solution was for the Army to purchase high-production com-
mercial equipment to augment the standard items used by engineer
units. In mid-1968 the US. Army in Vietnam, in conjunction with
the Army Engineer Construction Agency and the 18th and 20th
Engineer Brigades, studied the equipment problem from all angles.
The study resulted in a recommended list of commercial construc-
tion equipment that would be needed to meet the target comple-
tion date of December 1971. In determining the type of equipment
required, specialists developed seven general categories and assigned
each category a rating reflecting its importance to the success of the

ject.

Fm.!ln mid- 1968 the rock production capabilities of hoth engineer
brigades received a thorough analysis including actual and antici-
pated assets. These capabilities were then compared with all other
rock requirements. From this study it became apparent that addi-
tional rockerushers would be required to complete the road pro-
gram by the specified time. Eight 2501ons-per-hour (TPH), readily
portable, crushing plants were selected and included in the equip-
ment purchase order. High-volume crushers were considered the
key to the success of the project. As these crushers reached Vietnam,
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they replaced the lower capacity 75-TPH plants. The newer 250-
TPH plant was as portable as the 75 TPH planmt but easier to oper-
ate and maintain, produced at least three times as much rock, and
required fewer operators. Although the larger plant was designed
with emphasis on high-volume base rock production, the all-electric
plant had the capability of producing well-graded aggregates, The
rapid rate of road improvement in 1969 was possible only because
six 225-TPH rockorushers had armived from CONUS depot stocks,
These crushers played a major part in the program until the Mili-
tary Construction 250-TPH crushers armived. Thee crushers e
quired only one operator whereas the 75 TPH needed three. As
the new crushers arrived in the theater, many of the 75 TPH unis
which were not economically repairable were turmed in. The opera-
tors previously required for the 75-TPH crushers were then avail-
able for other equipment.

The scarcity of rock-drilling equipment also hindered progress.
Engineer units had far wo few drills capable of keeping up with
the increased demand for rock, Reinforcements in drilling equip-
ment were necessary to feed the eight 250 TPH crushers and the
six 225-TPH crushers. To meet the demand, thinysix mack drills
and 600-cubic-foot-per-minute air compressors were added to the
efuipment purchase list.

Requirements for hauling rock within the quarries were met by
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purchasing one hundred 15-cubic-yard Euclid dump trucks in 1967,
But to load the Euclids, feed the crushers, and stockpile aggregate,
wenty-ning G-cubic-vard tractor shovels were needed. Far simpler to
operate and faster and easier 1o maintain, each of these units could
replace two 40ton shovels. Furthermore, an experienced heavy-
H‘Iuipll‘ll.-lll OPETALOT could become tl":l!.-lrl!lﬂ]‘.ll'!.' pruﬁi'itnl on the
machine in a matter of several days, whereas many months were
required for him to become equally proficient on a crane shovel.

Toaugment existing trucks, 226 twelve-cubic-yard, hydraulically
operated, dump trucks were selected for purchase. Under com-
parable conditions, these trucks have twice the capacity of the mili-
tary Saon dump truck and were requested specifically to haul large
quantities of base rock and asphaltic concrete on medium o long
hauls over improved roads.

The earth compaction equipment used by engineer units was
not in scale with the projected construction rate of 774 kilometers
a year. Compactors capable of doing more work in less time were
urgently needed to auvgment the equipment in the construction
battalions, The purchase of sixty commercial heavy-duty compactors
certainly increased the capabilities of our engineer LIRS,

The concept of the road program also included the I.'I|]i.-r] |:||."|l.'l11-|.:
of pavement. In addition to strengthening and protecting the road-
bicl, [M\.‘i!'IH woilld make mine emplacement more difficult for the
enemy. To supplement existing military equipment and 1o speed
up the overall paving rate, six asphalt pavers and fourteen asphalt
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disiributors were ordered. To redirect and channel the Tunof
which results from the torrential monsoon rains, seven asphalt curb
extruders were included in the order, These were put to use pri
marily in the Central Highlands, but were also used 1o manufacture
curb and gutter systems for villages and towns in other areas.

To keep culvert installation ahead of over-all road building,
and at the same time assure quality construction, hand compactors
were requested to speed up culvert backblling and compaction
1|]:u::r:|lj1|!|~. IN'welve backhoes were also added 1o the r~|’|_||i|:lrl.lr!ll last
tes @il in the E:||..n ement of culverts and excavation in restnicted areas.
Thousands of man-hours |:r|:|1|i:q'|:! for hand excavation of culverts
and trenches and IOy hours of r|||:|i||||u':|1l LImE od1 crane mounied
shovels or clamshells were saved by the backhoes

The addition of commercial cement mixers had been requested
to accelerate the construction of concrete abutments, deck slabs, and
approach slabs for bridges along the voads. This equipment was
designed to minimize the labor force needed for concrete work
Phere were approximately 675 new bridges with an average span
length of forty fect to be constructed to satisfy immediate tactical
requirements. The type of bridge planned required approximately
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165 cubic yards of concrete per bridge. The small 165 cement mixers
were being replaced by central bawch plants and transit mixers which
greatly reduced the stockpiling requirements and the man-hours
needed to produce the concrete required for each bridge. By carry-
ing a dry mix in the transit mixers, more than one bridge could be
worked on at one time. In the long run, both production and
maintenance man-hours were significantly reduced,

In the Mekong Delta all rock and other conventional material
for road and other construction had to be imported. Crushed rock
produced at quarries in the upper regions of the country moved by
barge into the delta for the road construction program. Barge off-
loading facilities were constructed, and an Army Engineer Hydro-
graphic Survey team charted many of the canals of the dela to
develop water transportation routes. To reduce cost the use of a
lime-cement stabilized base or subbase in liew of a conventional
hase was planned for all delta road construction. Elsewhere in Viet-
nam the use of stabilization techniques was planned to reduce
requirements in areas where little rock was available, The procure-
ment of sophisticated stabilization equipment capable of mixing
stahilizing agents, such as cement, calcium chloride, and emulsified
asphalt with aggregate, was considered vital for project completion.
A total of nine 300-TPH stabilization plants and three self-propelled
stahilization machines were requested. These plants represented a
revalutionary change in theater construction methods.

While the addition of commercial construction equipment in-
creased production, the redeployment of engineer battalions, which
began in September 1970, reduced U.S. troop strengths below that
needed to meet the December 1971 completion date. To partially
offset the troops losses, some engineer battalions were angmented
with local labor. Initially the local laborers were used for unskilled
or semiskilled duties. However, by the end of 1970, the Vung Tau
quarry was predominantly staffed with Vietnamese labor; several
dump truck platoons employed Vietnamese drivers; and carpenter
prefab and bridge deck prefab yards were almost entirely Viet-
namese operated. In early 1971 an all-Vietnamese asphalt concrete
paving train was being organized.

The secondary road program, as it neared completion, was a
significant incentive to the development of Vietnam, particularly
in the arcas of agriculture, economy, and mobility. This diversified
highly productive program permitted U5 and Vietnamese engi-
neers to work side by side and eventually developed a proficiency
in Vietnamese units for both construction and maintenance of the
road system.

The stimulus o agriculture was particularly pronounced in
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previously evacuated areas. Construction of a secondary road pre-
supposed a relatively secure area, which was ripe for resettlement.
While the road was not necessary for the movement of relocated
people and their few personal belongings, it was crucial w the
establishment of a market for their crops. A diffetence of a few miles
and a few hundred feet in elevation often resulted in differing
climate and 01l conditions which dictate the primary production
of tea and manioc, rather than rice; hence the need for easily acoessi-
ble markets in other than the settlers’ own village,

The opening or reconstruction of secondary and rural roads was
recognized by General Westmoreland and pacibcation officials as
critical o the pacification and economic growth of Vietnam. The
tremendous advances in pacification in the delta, for example, were
a direct result of the road building program.

The railway system in Vietnam was originally constructed by
the French between 1902 and 1936, Immediately after the Geneva
Agreement in 1954, the Republic of Vietnam mobilized its financial,
technical, and labor resources under the newly formed semiautono-
mous railway agency, the Vietnam Railway System, and began the
reconstruction of its road between Saigon and Dong Ha near the
17th parallel. By August 1959 the reconstruction of the main line
and branch lines was completed, except for the Loc Ninh branch.
The United States government through the embassy’s Operating

Souarens Puerane A Ricur oF Way before crushed rock i dumped.
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Mission assigned a railway adviser to Vietnam in 1957 at the request
of the Vietnamese government.

From 1960 to 1964 the Vietnamese Railway System operated
scheduled Freight and passenger trains on the entire line, transport-
ing approximately half a million tons of cargo and four million
passengers annually, In 1962 the U.S. military assigned security
advisers to the Vietnamese Military Rail Security Forces. During
this period the system continued to upgrade its entire organization
by modernizing shop facilities, mechanizing track maintenance,
changing motive power from steam 1o diesel-electric, and replacing
rolling stock with modern equipment. The United States assisted
with commadity grants amounting 1o $12 million and a develop-
ment loan of 7.8 million. The Australian government furnished
ten modern passenger cars valued ar 1S, $900,000.

In November 1964, typhoons Joan and Iris, the worst to strike
Vietnam in sixty-five yeans, did considerable damage 1o the railway
system and, with unabated Viet Cong sabotage, the railway was
severed in many places with operations restricted to five separated

Cnis.

In 1966 the U.S. government through the Agency for Inter-
national Development pledged further support in commaxdities pro-
vided that the Vietnamese took the initiative to secure and reopen
the rail system. This action was sanctioned by the U.S. military,
which acquired and brought into the country two hundred rail cars
and ten switching locomotives to supplement the fleet of Vietnamese
ralling stock for the handling of military cargo.

This second reconstruction effort began in December 1966 and

in those areas where security was re-established, During
this second reconstruction period the U5, government assisted with
U.S. 511 million in commodity grants. The system reopened 340
kilometers of main line in areas where security was restored. The
government subsidized the road for this reconstruction in the
amount of Vietnamese 3211 million, in addition to the subsidy for
operations or sabotage.

The railway contributed significantly to the war effort, the
pacification program, and the sconomic growth of South Vietnam.
For instance, a considerable amount of the rock aggregate used in
the construction of the Tuy Hoa and Phu Cat airfields, as well as
Route | and other highways, was transported by rail. As of early
1971 the railroad was in operation in three separate areas with
approximately 60 percent, or 710 kilometers, of the 1,240 kilometers
of main line and branch line track in use. The longest run, approxi-
mately 400 kilometers, Irom Song Long Song to Phu Cat handled a
number of rock trains daily for highway construction work. Military
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Viernasmese Exciveess drive piles for a bridge span near Qua Glang
with new American equipment.

cargo from Qui Nhon and Cam Ranh Bay still moves by rail to
Phu Cat, Tuy Hoa, Ninh Hoa, Nha Trang. and Phan Rang. The
fyilem also transporis approximately 11,000 passengers weekly over
this line. Another segment of 103 kilometers from Hue o Da Nang,
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which was reopened in January 1969, has averaged approximately
2,000 wons of cargo and 1,500 passengers a week. The remaining
BO kilometers from Saigon to Xuan Loc, serving the Thu Duc
industrial area and the Long Binh and Newport military complex,
play an important role in transporting civilian and military cargo.
Operation of this line has eliminated a large number of truck runs
from the congested streets of Saigon and the Bien Hoa Highway.
Three round-trip passenger trains operate daily over this section of
the road, transporting an average of 40,000 commuters a weck.

The economics of moving cargo by rail, plus the advantage of
releasing trucks for work in the provinces, made rail traffic attractive
to the Vietnamese Army and LS, military,

The entire road program, both the rail and vehicular systems,
has undergone a wremendous change as has Vietnam, The bridge
reconstruction portion of the road program involved the building
of approximately five hundred bridges wotaling over 30,000 meters.
During mid-1968, Army engineers were constructing highways to
MACY standards at an equivalent rate of 285 kilometers per year.
At the same time, they were building bases and supporting combat
operations—including land clearing, tactical voads, tactical airfields,
landing rones, and fire bases. Road construction has continually
been paced by crushed rock production and rock-hauling capabilicy.
The Army relied on the contractor’s crushers for 38 percent of the
180,000 cubic yards of rock required monthly to maintain a con-
struction rate of 285 kilometers per year in 1968,

Before a $49 million fund cut was imposed by the Depariment
of Defense. in mid-1970 goals were assigned for the highway restora-

tion program.

Vietnamese Army responsibility ... 165 km,
Contractor responsibility ........ 088 km,
LS. Army troop responsibility . ... 2,520 km.
1.5, MNavy responsibility ......... 430 km.

| RS 4,108 km.

As of 17 October 1970, the revised highway restoration program
was 63 percent complete with 2,297 kilometers of pavement com-
pleted out of a total of 3,660 kilometers, As a result of the fund
cuts and program review, 442 kilometers of the 4,108 kilometers
CENCOM Program were deferred. The Vietnamese engineers ac-
cepted responsibility for improving 353 additional kilometers in the
program. The revised program totals and goals were as follows:
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Pave-
ment Percent
Revised Ciom- Com-
Program pleted pleted
Vietnamese Army responsibility 518 km. 10 km. 2
Contractor responsibilicy .... 902 km. 715 km. 79
L5, Army troop responsibility 1,853 km. 1,195 km. fid
L5, Navy responsibility ... .. 387 km. 387 km. 100

TOBL oo vanssnssnsends 5,660 km,

As primary and secondary roads were built or improved, dis
placed refugees settled along these roads, constructed new homes,
and tilled the land. Commercial traffic traveled back and forth with
decreasing fear as the area became generally pacified. Land clearing
to remove vegetation along roads and in other selected areas, thus
denying the enemy ambush sites and sanctuaries for resupply, also
accomplished what repeated infantry operations could not. And as
the rail service was improved and security provided, the demand
increased. During 1970 cargo transported by rail climbed 15 percent
over 1969 (from 530,000 1o 610,000 metric tons). The net on-kilo-
meter evaluation increased 100 percent from 1969 to 1970 (from
24 million to 48 million net wn-kilometers). The number of pas-
sengers transported by rail increased 40 percent from 19689 o 1970
{from 1.75 million to 2.4 million). The net results of the combined
program have not yet proved their greatest worth, but are well along
the way. | consider the road development program the single most
effective and important development program undertaken by Amer-
ican effort in Vietnam,



CHAPTER 1X
Construction Logistics

The orderly time-phased buildup of logistics support with tacti-
cal operations, as envisioned in Army logistical doctrine, obviously
did not occur in Vietnam. Moreover, there was no meaningful con-
sumption of other experience data upon which to base support esti-
mates. Nevertheless, the effective support of combat operations was
mandatory, and this meant an influx of mammoth quantities of sup-
plies of every description well before the availability of either a logis-
tic base or an adequate logistical organization. A system of “push”
supply was developed as an expedient, with supplies literally pushed
into the theater on a best estimate basis until such time as normal
supply procedures could be established. Consequently, the logistic
base was literally engulfed in a sea of supply which would clog both

areas and supply machinery for years afterward. Even as late
as 1968 the ill-fated comer of Long Binh Post known as Arca 208
could accurately be described as a disaster area. To further compli-
cate matters, supply not only arrived in the wrong mix and guanti-
ties but often arrived at the wrong place. The fluidity of the tactical
situation and a lack of supply and transport control resulted in the
depositing of tons of material hundreds of miles from the intended
Customer.

The logistics establishment in Vietnam in 1964 was minimal,
at least relative 1o later requirements, and highly fragmented. It
actually consisted of some sixteen different systems which developed
in a more or less hitand-miss fashion with co-ordination accom-
plished essentially by informal working agreements. This con-
glomerate structure supported the contingents of six nations: the
United States, South Vietnam, New Zealand, Australia, the Re-
public of the Philippines, and the Republic of China, The Republic
of Vietnam provided some support, while the United States pro-
vided food, individual equipment, administrative transportation,
hospitalization, and maintenance and repair parts support. This of
course excluded the input of military supply and equipment for the
Vietnamese Army, which was accomplished through the military
advisory structure.

No onc organization had full responsibility for logistics support,
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which was provided largely on a case-by-case hasis, For example,
the Headquarters Support Activity, Saigon, and the MACVY head-
quarters commandant operated parallel supply lines in support of
U5, advisers until 1966, Four different svstems furnished repairs,
and each of the services had its own medical supply system operating
on a "stovepipe” basis to CONUS, Certain services, such as port
shipper functions, and a so-called logistics co-ordinator were assigned
to each of the corps actical rones. However, even his functions were
limited to billeting, mess operation, generator repair, and the like.

With the continued growth of American and other contingents,
it became apparent that this minimal and fragmented logistics sup-
port system would not work and that a general overhaul was needed.
The logical approach was seen as [ocusing support as much as possi-
ble within a single command, and in the latter part of 1964 Mili-
tary Assistance Command propesed that an Army Logistical Com-
mand be introduced into the country, At least major functions could
be combined under a single command, reducing duplication, ensur-
ing co-ordination and control, and thus providing better logistical
support. The Ist Logistical Command, then at Fort Hood, Texas,
was designated to fll this role. The command was originally acti-
vated in May 1965, with an authorized headquarters strength of
320 personnel. The enormous expansion of the st Logistical Com-
mand's responsibilities was reflected in the size of the organization
in mid- 1969, At that time the command’s strength was approxi-
mately 50,000 military and 30,000 civilian personnel, and it sup-
ported over half a million U.S. and other Free World forces in
Vietnam. However, the evolution of the logistics system resulted
from comtinual command and management problems inherent in
providing logistical support to all U8, and Free World contingents.

From 1965 to 1966, the sixteen different support systems man-
aged by separate services were pulled together, The command would
manage all logistics and support functions for the Army except for
aviation supply and maintenance support and engineer construc
ton.

Development, consolidation, and refinement continued inwo
1967, The logistics structure of the carlier years was modified to
provide more intensive management in key areas. Engineer facilitics
engineering was placed under the newly formed U.S. Army Engi-
neer Construction Agency, Vietnam. Port and depot development
continued and were highlighted by the completion of Newport, the
modern military port facility built on the Saigon River at the cost
of over $50 million. Modemn computer equipment was installed in
the 14th Inventory Control Center to attempt to bring some order
out of the supply chaos in the depot stock inventory. The major
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problem encountered was the tremendous influx of supplies which
went over the beaches and through the ports flooding the depots
under a massive sea of matériel and equipment much of which was
later found to be unneeded. Push supplies and duplicate requisi-
tions of thousands of tons of cargo piled up in the depots, un-
recorded and essentially lost to the supply system. In the latter part
of 1967, control was slowly established over the requisitioning sys-
tem through the use of automation; the flow of unneeded supplies
abated somewhat.

The Hth Inventory Control Center, Vietnam, was deployed in
December 1965 and was later equipped with third generation com-
puter equipment to manage USARV'S total depot assets. Special
projects were established to comb through all the depots wo identify,
count, and pick up stock assets which had lost their supply identity
during the “push” period. Thousands of tons of supplies and ma-
tériel were identified, permitting the cancellation of millions of
dallars worth of requisitions. Still more thousands of tons of sup-
plies were returned to offshore depots for redistribution. The funda-
mental deficiency was in the gross inadequacy of the management
information system. While many logistic deficiencies were the
natural result of human errors made under pressure, the majority
could be ultimately traced 1o a lack of timely, accurate, well ana-
Iyred, and well co-ordinated logistics intelligence, The information
system, from bottom echelon to wp and back, was essentially a horse
and buggy rig applied to a fantastic array of data. It depended for
the most part upon the manual development of input data, trans-
mitted by telephone, liaison officer, or written reporis; it was a
laborious manual affair. Finally, hand-annotated charis were pre-
pared and presented to the commander by Vu-Graph display, Har-
vesting and analyring masses of presumably “real time” data through
these procedures are akin to nailing jelly to the wall with sometimes
similar results.

The major probklems in defining construction needs in Vietnam
had resulted from an inadequate planning capability in the Army
and Navy components of the Military Assistance Command head-
quarters. Makeshift staffs were forced to plan while elsewhere other
plans were already afoot. Confusion and delays resulted. Many of
the largest installations, originally established for no more than
initial homesteads, grew from very small bases. Comprehensive long-
range planning was made more difficult by the continued incre-
mental increase in force size and structure, which only further
added to logistics headaches,

The data published in Technical Manuals 5-301, 5-302, and
5503 was originally gathered to provide base planning information.
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These manuals represented a compilation of staff guidance for
ordering and constructing installations and individual facilities in
the theater of operations. Collecoively known as the Enginecer Func-
tonal Components System, or EFCS, the information was compiled
o make base building a rather simple tsk. The data available in
these three rechnical manuals could be wsed in either of two ways,
Individual buildings or facilities could be constructed wsing the
plans provided and ordering material from the bills of material
found in the last volume, or an entire installation could be ordered
by placing a single requisition in the supply system,

Since all the structures in the EFCS were wooden and designed
for a temperate as opposed to a tropical climate, if individual struc.
tures were built using the plans and bills of material provided—
with certain modifications—everything went well. Certain items
would not be ordered, and other federal stock numbers would be
used to order iiiglulj- different materials, For example, tar paper
for roofing would be replaced with corrugated steel roofing, and
more screening would have 1o be ordered for a tropical hut, How-
ever, if the material for an entire installation were ordered by
requesting that installation by number on only one requisition, an
entire hill of marterials including insulation, roofing felt, and gar
Fl.'H.EhE'E wiiile .u.l'ti'r:'. .-1.1‘1.1:' Iil:lw thi]. |:||||L 1_'|::||:|\.h'|||;l:i.|:r11 n:|41_|:ri;|.i

ViErnamesy CoxsmeucTion WoRKERsS #recl a tropicalited hut at Tan
Som Nhui.
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arrived was an entirely different matter. The palletized lumber,
crates of nails, and electrical and plumbing fixtures were shipped by
the Army Materiel Command. Lumber for one project looks like
lumber for any other project, Needless wo say, many facilities were
diverted before they ever became facilities. Identification of con-
struction matériel assets was a problem of considerable magnitude.
Materials identified by federal stock numbers did not present a
problem and were managed as provided for by current supply direc-
tives, However, bulk construction buys, especially electrical and
plumbing supplies and other special purpose procurement items,
were identibed by special project codes and consisted of items which
were not, in approximately 60 percent of the wotal, identibed by
federal stock numbers, Shipments were made up of several packages
placed inside a large crate which in turn was identified with a three-
letter project code. In some instances the crates were stored by
project code, and the individual items were never recorded on stock
record cards. In other instances the crates were opened, and each
item was stored according to either federal stock number or federal
supply class without regard to project code or funding source. Those
items which were not identified by a federal stock number were
assigned a depot number for storage and idemtification purposes.
Unfortunately, in most instances each depot asigned a different
number to the same item, and any attempt at accomplishing a otal
inventory of nonstock numbered items was doomed to failure,

Construction materials for use in I Corps Tactical Lone were
supplied, with few exceptions, by the U.S. Navy. Materials for 11,
11, and IV Corps Tactical Zones were stored in four depots located
at Qui Nhon, Cam Ranh Bay, Long Binh, and Vung Tau. Each
of these depots had an engineer construction materials yard oper-
ated by civilian contractors, Bulk purchase assets were, in general,
distributed with approximately 25 percent to Qui Nhon, 26 percent
it Cam Ranh Bay, 33 percenmt 1o Long Binh, and 16 percent to
Vung Tau, Army Operations and Maintenance (OMA] assets were
stored according to demand experience or in forecast amounts for
each individual depot. Certain items such as lumber, asphalt prod-
ucts, and cement were stored and issued under the common stock-
pile concept to increase supply flexibility and matériel availability.
These items were stored in a commaon location at each depot and
issued according to immediate requirements without regard to
funding sources.

Accountability for construction material assets in storage depots
was a responsibility of the st Logistical Command. Construction
assets received for storage were entered on an account for the item
in question. Receiving engineer construction units were required
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to charge issued materials against an approved construction direc-
tive and report material consumption as completed work “in place.”
Operations and Maintenance construction materials were accounted
for in much the same manner except that materials were accounted
for by completed individual job order requests. Errors in account-
ing procedures were commaon. Improper identification of incoming
shipments, manual errors in posting stock records, cancellation of
projects before completion with assets diverted to other projects of
higher priority, inability of units to return unused assets to depot
stocks, and the absence of a uniform inventory control system at all
levels resulted in questionable over-all accounting for construction
materials. Accountability and balances were maintained on separate
stock record cards. The concept provided for loaning assets 1o either
account, when required o prevent work stoppage, and repayment
in kind when “due-in" assets were received.

When adequate stocks were available in the supporting storage
depot and the stock records indicated an asset’s availability, requisi-
tioning units experienced excellent supply response, 1, however, the
supporting depot was out of stock and is records indicated assets due
in, the requesting unit could expect not to have its requirements
satisfied from available stocks located in another depot. The passing
aof unfilled construction material requisitions to the Inventory Con-
trol Center for referral 1o other depots was considered an exception
to normal practice. One program, Construction Materials-Special
Handling, operated by the st Logistical Command, was successiul
in reducing procurement lead time provided only that the required
materials were air transportable.

By late 1966 use of the Engineer Functional Components Sys-
tem was discontinued, The system had been found unsatisfaciory
for providing matériel support on a long-term basis, design criteria
were incompatible with theater demands, and building and main-
tenance forecasts were not possible. The predicting of requiremenits
for construction materials inveolved a summation of materials re-
quired to complete programed construction based on projected
manpower and equipment resources, and this was not provided for
in the Engineer Functional Components System.

Requests for materials required for new construction projects
were based on estimated construction projects for a given six- o
twelve-month period. Requests were submitted to the st Logistical
Command in the form of Construction Material Requirement Let-
ters, which were used for bulk procurement and to assign material
storage at preselected depots in specified quantities. Bulk material
purchase requests valued at §45 million were submitted between
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July 1967 and May 1968, This amount was not, however, anywhere
near the sum of construction material expensecs,

Operating and maintenance budgets and funds were usually
determined by Ist Logistical Command based on data as it accumu.
lated ar matériel storage depots. Wide demand Ructuations, how-
ever, forced Ist Logistical Command to resort to forecasting for
future requirements. Demands for cement, asphalt, bridge timbers,
and structural steel generally defied prediciion.

Once in the country, construction assets, with certain exceptions,
were placed on the list of command-controlled items o provide
some measure of intensihed management. Requisitioning proce-
dures were developed wherein cach requisition was to be annotated
with the appropriate construction directive number and account
coding before the storage depot would honor the document. Oper-
ating and maintenance assets were not placed under any type of
special control. They were ordered, received, stored, and issued in
accordance with current basic supply regulations. Control of issues
was not very effective in that the authority to requisition and quan-
tities involved were based primarily on the honesty of the requisi-
THRNET.

Identifying and segregating materials for purposes of fund ac-
counting in an active theater is almost impossible, and if accounting
must be done it should be done at the procuring agency level. Ac-
countability for all funded materials and installed equipment should
have ceased with their shipment from CONUS or the country where
they were purchased. Instead, identification of construction material
assets became a problem of increasing magnitude, Materials identi-
fied by federal stock number did not present a problem, but because
of the type of construction going on, about 60 percent of the total
items were not covered by stock numbers. Since each depot had
ereated its own accounting system for these items, no over-all cor-
relation of accounting was possible. Depots receiving requisitions
for an out-ofstock item placed the requisitions on back order with-
out referral o other depots where the stocks might be available.

In 1969 Major General Joseph M. Heiser, Jr., Commanding
General, Ist Logistical Command, had occasion to report:

We have massed at one time in Vietnam far oo many thowsands of
tons of construction supplies to meet requirements of the construction
- It has been push requisitioned in terms of complete programs

or 1o cover REU requirements covering many months ahead. Thus the
logistic system has become bogped down with supplies far greater than
the immediate requirement necessitated. (A example of this is the
Fact that we at ope time had over two vears' supply of MBA] matting—
this equaled approximately 180,000 short tons Il;lal were stored in our
three major depots) . This unnecessarily increases security requirements.
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The combat zone is not the |.'-|.11.1.- 1o slone equipment and '|.|.|rL|J]jm thart
are not essential .

If there was an overabundance of construction materials in
Vietnam at any tme, the oversupply of repair parts was more of a
problem than an asset. Parts were often lost somewhere in the sup-
ply system, The nonsupply of repair parts for construction equip-
ment continued to account for two-thirds of the not operationally
n'.;l:h_,: |'N'r.l“:| rate. Worldwide, the NOR rmate [for construction
El;,l].li.l:l“l(‘l“ ix 25 et ent, of this paris 5”['|"|"." rh‘ﬂl?..:-;;. accounts [or
[ peErcent and mantenance (NORM)Y oy 9 percent The NOR
rate in Vietnam was worse during the early stages of the war for a
wide variety of reasons

Compared to other Army equipment, engineer machinery has a
tremendously high rate of use. Nearly all construction umnits in

-7 TRAGCTOR ||-q:-r#1h||.= a horrow i,
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Vietnam operated on a twoshift schedule, approximately twenty
hours a day. While tanks may operate three or four hours a day,
a D-7 tractor may be run twenty hours with little time out for
maintenance, In order to keep the engineer equipment deadline
rate at an acceptable low, a sizable maintenance reserve or “float™
was required. The punishing environment in Vietnam, however,
forced the number of items in the foat 1o be raised as high as 30
percent of the total item assers.

Contributing to the maintenance problem was the high equip-
ment density, For example, a light equipment company augmented
cach combatr engineer hattalion. This was quite a bit in excess of
what had previowsly been considered normal. While the equipment
augmentation was most helpful and desirable, it saturated the direct
support maintenance people with work. On the other hand, the
construction  battalions had organic direct support maintenance
capabilities. We have found that it is essential vo have a similar
capability if maintenance backlogs are to be avoided.

Since the prescribed load list, or the combat essential supplics
and parts needed to sustain a unit in combat for at least fifteen days,
is made up on the basis of expericnce, “demand” repair parts items
usually constitute the greater pant of the load list. But many engi-
neer battalions were activated and deployed before they could
develop demand data. Almost the same was true of maintenance
units, Their authorized stockage lists were based on the equipment
the unit supported. The repair parts stock level for each piece of
equipment must be developed on the basis of prescribed items and
demand-supported items. At least one direct support unit was
deployed to Vietnam without its authorized stockage lists because
no information was available on the equipment to be supported.
This particular unit was ineffective for about a year. Subsequently,
arrangements were made to furnish direct support units with parts
for equipment known to have been shipped o Vietnam, thereby
assuring at least a basic stock and permitting the theater to redis-
tribute assets as necessary.

Resupply of parts was based essentially on a “purchase as
needed” basis, since theater stocks were minimal. The low demand
for individual construction equipment parts left many of these
parts ineligible for stockage, and therefore they were not in depot
stocks when requisitioned. Parts delivery lead times of six months
10 A Year were not wReommon.

Maintenance difficulties were further caused by shortages of
skilled mechanics and the locations of maintenance support units.
Other problems were caused by the need to evacuate heavy con-
struction equipment from jungle areas, requirements for heavy
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trailers, movement only by convoy, unexpected damage peculiar to
jungle operations: radiator picrcing, oil-pan rupture, and burned
out engines, These problems were made worse by the many com-
missioned and noncommissioned officers who were not adequately
trained in equipment maintenance. Problems were further aggra-
vated by some officers who achieved low deadline rates through
inadequate repair: lick and promise maintenance was good enough.
In order to assist troop commanders, the USARY Engineer Com-
mand directed its brigades to start command maintenance manage-
ment inspection teams and o establish both readiness assistance
teams and a school for unit supply clerks.

Nearly §16 million worth of commercial construction equipment
had been purchased with new construction funds in 1969 o hasten
the construction and upgrading of more than 4,000 kilometers of
Vietnamese highways, Contractor response in providing off-the-shelf
equipment was more rapid than that experienced in the normal
procurement of standard military items. Since most of this equip-
mienit was new to the Army, the contract provided that factory repre-
sentatives would prepare the equipment for use and conduct oper-
ator training programs, A scparate contract was awarded for civilian
support to maintain the equipment, which included procurement of
repair parts.

The concept of introducing commercial equipment into the
Army in the field proved [easible in spite of some minor problems.
For example, it was still exceedingly difficult to procure repair parts
for nonstandard equipment. The procedure was to submit these
repair parts requests o 1st Logistical Command for purchasing and
contracting in CONUS and offshore procurement areas. There was
no backup maintenance support for repair or repair parts of engi-
neer nonstandard equipment beyond user level. The problems of
special tools, and special repair and operator technigues, as well as
additional requirements for operators and maintenance personnel
for all echelons of repair remained,

To remedy the supply repair parts situation, a program called
Red Ball Express was started in December of 1965 for all service
equipment. It was originally designed o expedite the supply of
repair parts for deadlined combai esential equipment; however,
the program was later expanded 1o provide parts for equipment
which was on the brink of maintenance failure. Red Ball provided
the highest priority available for supply requisitioning and in that
respect could be wsed to measure the effectiveness and performance
of routine requisitioning procedures.

The initiator of the requisition assigned a document number
to his requisition which was maintained throughout the system.
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Reram Papts For NoxsTaxpagn Eguiesext like tha rock eniiler
caised @ continual logisiics problem,

This number was unigque for Red Ball requisitions in that the
document serial number was always in the 6,000 series. Thus, Red
H:l” I‘rt'ui.-.'tlil;:ltu. wWee i_-.l.'l.i.'|1_.' ilh'lllifuhh' 5% the mmost ll'lj;t'lll l'lf
rrtll|:|i.'|.ili.r|rh._ Hi:lﬂ: .1||: l'('lil.Li".iliilH'\ Webe |:|:|u|:-|.‘\'|.r~|.i iﬂ-l.‘]'l['iq.'.‘l”'!u' h'r'
machines, the Red Ball rr|:|||i-.ilir:||u. stoscst] it in ]ﬂimi:'!. :J;ll.illl].r‘il!lﬂ‘i.

The l.i_lﬂi.'ltil_": Contral Office, Pacihe, located at Fore Mason, Cali-
fornia, controlled all requisitions. In addition o providing a posi-
tive control over Red Ball requisitions and ensuring prompt action
on items afecting operational readiness, Red Ball procedures facili-
tated compilation of data in a form which was extremely useful o
managers at all levels in that specific problems were highlighted.

Because there were so many nommilitary items in use at the
inception of the Red Ball system, requisitions by part number
rather than federal stock number accounted for one-third of all
requisitions received. This problem was significantly reduced. Dur-
ing the period April through June 1969, part number requisitions
represented 8 percent of the wotal, or 3,289, individual requisitions
However, further analysis of these 3,289 items provided insight into
more specific problem areas

Both divisional and pondivisional epgincer units rxpﬂicn-_rd
critical shortages of authorized equipment, particularly for carth
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moving, compaction, and water and asphaly distribution. Since the
units were short authorized items, the maintenance float system for
backup support was not developed for numerous essential construc-
tion items of equipment, with the result that the full construction
potential of engineer units was not realized. These shortages can be
attributed 1o loss of replacement requisitions somewhere between
the using units and CONUS; lack of reconcilation between theater
assets and assets as reflected by Army agencies: inadequate replace-
ment factors; and the restrictions on the equipment purchase
budget.

It is axiomatic that requirements for materials to support combat
operations will tend o have priority over those needed for base
development; however, a balanced receipt of both is required in
any theater of war. In many cases in Vietnam, scarce items of con-
struction materials were diverted from base development projects to
support fire base and heliport construction. However, the large
quantities of construction materials shipped into Vietnam during
1965 to 1967 alleviated much of the competition between claimants
for combat support and service support. Not until a high-volume
flow of construction materials was achieved could the constraint on
base development be relieved.

The manner in which the fuel problem was finally solved aptly
demonstrates the frustration inherent in Vietnamese construction
logistics. If we consider that petroleum is one of the indispensable
items without which a modern army cannot function, the confusion
and waste inherent in the fuel supply problem should show what
efforts were involved in support of the most essential construction.

At the beginning of 1965, the US. military had a limited
petroleum logistic support capability in Vietnam. Three imter-
national oil companies, Esso, Shell, and Calex, provided for vir
tually the entire oil supply system in Vietnam. Coastal, inland
waterway, and overland transportation of bulk products, drummed
fuels, and packaged lubricanis were all provided by commercial
suppliers. The contractors made all deliveries, including those to
remote areas, although the facilities of these three companies were
mainly situated at Nha Be, nine miles south of Saigon.

The contractor method of providing support had worked simply
because U5, military forces were in an advisory role, Total petro-
leum requirements were small and could be met through the use
of existing commercial facilities. Before 1965 the small 1.5 mili-
tary orders in Southeast Asia were delivered in retail quantities,
often in 55-gallon drums, to various locations in the field. Military
requirements rose gradually from year to year until 1966, Through
1965 only a moderate expansion of commercial facilities was neces-
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sary to handle the slight increase in military requirements. During
1965, however, orders rose abrupaly. It became necessary to decide
on a course of action. Should we continue commercial support
through the commercial distribution system, construct military
storage, or use a combination of these?

At the time of the force buildup, the wotal oil and [uel storage
in Vietnam amounted to approximately 1.6 million barrels, which
was virtually all commercial, Approximately 80 percent of the stor-
age was at the main terminals at Nha Be, 12 percent was at Da
Nang, and the remainder was at other locations throughout Viet-
nam. None of these facilities could take on a fully loaded anker.
Nha Be, situated on a river, some thirty-six miles from the coast,
had a draft limitation of twenty-six to twenty-seven feet. As a result,
Nha Be had 1o be supplied by special shallow-draft tankers or by
T-2 tankers loaded only 1o about 80 percent capacity. In the Da
Nang area, installations at Lien Chieu had a draft of twenty-three
feet and Nai Hon had a draft of fourteen feet. Lien Chicu could
unload vessels of T-1 size, but Nai Hon could handle only barges
that shuttled loads from tankers anchored in Da Nang Bay. Small
terminals, such as Qui Nhon on the coast and Can The, Vinh Long,
and Go Vap on inland waterways, were supplied by barge from
Nha Be.

Initial military support was provided by assault equipment. In
the Army, Navy, and Marine Corps, this equipment consisted pri-
marily of 10,000-gallon collapsible tanks, 4-inch rubber hose, and
350-gallon-per-minute pumps. The Army and Navy also used buoy-
ant and bottom-laid plpr.hﬂri for ship-toshore wransfer into assault
storage tanks. This equipment was designed, however, for the assault
phase of an operation and should have normally been replaced as
the operations arca moved inland.

OFf primary importance to Air Force operations were the R-1
portable hydrant fueling systems, which were 50,000-gallon collapsi-
ble tanks capable of servicing two aircraft at the mate of 300 gallons
per minute. In January 1965, itwenty-five of these systems were in
Air Force inventories throughout the world. As operations in Viet-
nam expanded, they were all committed in Southeast Asia.

Early in 1965, evidence clearly pointed to the eventual exhaus-
tion of commercial capabilities in the area. Although industry was
expanding moderately, the expansion would not be sufficient to
meet the additional needs of the military. Additional action was
therelore necessary to provide the required support capability, Early
in 1965 the policy for Vietnam called for continued reliance on
commercial support. Admiral Felt hoped that under this policy
industry would construct additional petroleum facilities in Vietnam
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for military purposes. To encourage civilian efforts, the Defense
Fuel Supply Center :_um:d on 17 May 1965 a request for proposals.

plies were not responsive for two reasons. Commercial storage
already in being was far more than adequate for any foresceable
civilian demand after the end of hostilities, and the economic and
physical hazards involved limitations for expansion. In view of these
unatiractive features, industry was reluctant to invest maore in POL
facilities.

In July 1965 Admiral Sharp, the new Commander in Chief,
Pacific, recognizing the limitations of commercial support and the
necesdity for augmenting or replacing the commercial system, macde
specific asignmenits of responsibilities for support to the component
commands. The Army was assigned support responsibility south of
the Chu Lai area—this assignment covered the 11, 111, and IV Corps
areas. The Navy was assigned support responsibility from Chu Lai
to the Demilitarized Zone. The Air Force was assigned support
responsibilities at airfields primarily designated for Air Force use.

Facilities ashore were so limited thar Hoating storage was re-
quired during the early stages of the buildup. Continuation of this
expensive practice was unfortunately necessary. Most of the problem
was directly related o a lack of adequate American-owned or
American-controlled bulk fucl storage. Because of the lack of ade-
quate military storage, reliance was placed on a commercial-military
system. The Commander in Chief, Pacific Fleet, and Commander,
Service Forces, Pacific, recognized the problem and gave the highest
priority to remedial construction and therefore diverted still more
engineers. In 1965 the limited military permanent storage tanks in
Vietnam were actually owned by the Vietnamese Air Force, and
through local arrangements at Da Nang and Bien Hoa they were
operated by the U5, Air Force in support of all forces at those hases.

When the decision was made to provide a petroleum support
capability in Vietnam, construction of storage facilities was con.
trolled to the same extent as other Military Construction program
projects and was subject to established policy and guidance, Storage
was designed to augment or, if necessary, replace the existing
commercial system. As the consumption of petroleum increased in
Vietnam, the Army and Navy built semipermanent steel tankage for
storage areas while the Air Force did the same for air bases. Initial
storage was constructed to replace collapsible bladders at Da Nang,
Chu Lai, Qui Nhon, An Khe, Tuy Hoa, Phan Rang, Nha Trang,
Cam Ranh Bay, Vung Tau, Long Binh, and Can Tho. From late
1965 through 1966, military steel tankage and pipelines were con-
structed at all these areas as well as at Pleiku, Yung Ro Bay, Phan
Thiet, and Soc Trang. The construction at Cam Ranh Bay was in
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line with plans to make that location a major military redistribution
facility. The primary source of semipermanent tankage became the
10,000-barrel-capacity bolted steel tanks in the inventory of the
Navy Advanced Base Functional Component System, The Mavy
released 127 of these tanks o the Army and Air Force for use in
Viemnam and Thailand.

The services did not have enough organic equipment or trained
construction personnel to satisfy the heavy demand for constructing
the needed port facilities, storage complexes, and distribution sys-
tems. Therefore, each to varying degrees had to rely on contractors
to provide these facilities and systems.

By July 1966, L1.5. forces were operating at more than fifty loca-
tions throughout Vietnam. Only twenty of those locations had a
bulk fucl storage capability. The others used packaged stocks be-
cause requirements were small enough or because there was a lack
of bulk fuel storage equipment.

In October 1966 the Joint Chicls of Staff pointed out the need
o construct more peiroleum product storage facilivies in Vietmam,
stating that a storage capacity equal to thirty days’ usage plus 10
percent would provide an average of about twenty days’ supply on
hand and that to maintain any semblance of a thirty-day level of
stocks on hand about hifty days of storage capacity would be re-
guired. The storage situation in Vietnam was the subject of several
messages between the Joing Chiefs of Staff and Admiral Sharp from
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October 1966 1o February 1967, Agreement was finally reached on a
total construction goal of 4.4 million barrels of storage. While the
differences in storage policy were being discussed, the military con-
struction program for MACY never scheduled storage for more than
3.3 million barrels,

Shell Oil Company increased its petroleum complex at Da Nang
with a mooring for T-5 tankers, 125,000 barrels of storage, and a
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pipeline connected with the military pipeline to the air base at
Marble Mountain, After negotiations and construction delays, the
facility at Da Nang was ready for operation by 1 January 1967, In
the 1 I'_'.url::rq Tactical Zone, construction of tankage at Tan My was
4_'c||||5_||1:1_¢_'|;| in 1967, and the Maval S preaT F.Y I:i\.'l'l'g,' assurmed O T
vion of the faclity on 15 December 15967,

Since the demand continued to grow, storage capacity require-
ments continued vo change, but actual storage capacity never reached
planned for levels at most locations, Da Nang, with thirty-hve day’
storage, was the only major complex 1o equal or exceed the thirty-
three days of storage desired by Admiral Sharp. Monthly consump-
tion of oil products increased from 500,000 barrels per month in
July 1965 o a high of more than 3 million barrels per month in
1968 while military storage rose o0 more than 2.6 million barrels.
In the absence of sufficient permanent storage tanks, collapsible
tanks (p imarily 10,0040-, 20,000, and ."rll,lll!:ll'l-g'.fun:-rl i il}"l |rl‘|l'.'|:4.'|.
1o be effective and highly useful, By October 1969 over 327 million
worth of collapsible bladders had been shipped to Vietnam,

Since pipeline movement of fuel and oil was more efficient and

Fuer Pirevises sirelched 270 miles .-:':u.-ngn’: F re f it .



130 BASE DEVELOPMENT IN SOUTH VIETNAM

economical than highway transport when an area was secure enough
for its use, a military construction program was undertaken, and by
1968 over 270 miles of pipeline were in use throughout Vietnam.
(Map 11} However, commercial [cilities in Vietnam remained
vulnerable to the enemy. Particularly exposed to hostile action were
the large commercial POL facilities at Nha Be near Saigon which,
because of their contiguous locations, were particularly subject to
the spread of fire and widespread damage by explosion. Tanker
access Facilities were also in jeopardy, Lien Chieu, across Da Nang
Bay some eight miles northwest of the city and the second largest
POL facility in early 1965, was very vulnerable to the enemy. It was
the first of the commercial facilities 1o be badly damaged by the
enemy when, in August 1965, he destroyed 60 percent of the ank-
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age. Since that time, there have been a number of attacks on com-
mercial facilities including those at Nha Be, Tan Son Nhut, Qui
Nhon, and Lien Chieu, The most significant loses amounted to
$3.5 million at the Shell Nha Be Terminal. (Table 4) _

Certainly carly project planning is mandatory for logistics sup-
port, but when full planning for logistics is impossible—and not
every contingency can be foreseen—backup programs should be
available. To satisfy requirements like these and situations like
Vietnam, the Department of Defense must maintain a prestructured
base development planning group organized and staffed with experts
that can respond far in advance of troop deployments, There must
be specialists in electric power gencration and distribution, port
and airfield construction, POL storage and distribution, all areas of
construction technology, and construction materials and equipment,
If such a group had been available at the outser of the Vietnam
buildup, some of the confusion in planning for base development
logistics early in 1965 could have been avoided.

Technically, under current Army organization and supply doc-
trine, the engineer has no direct responsibility at the “wholesale”
and procurement level of supply other than to forecast requirements
for nonrecurring construction. In practice, the enginecrs in Viet-
nam, out of necessity, became heavily involved in supply, in that
they assisted depots sorting and identifying engineer items, traced
and expedited requisitions, and reviewed operations and main-
tenance and new construction matériel requirements, This was
necessary when bulk shipments of literally thousands of tons of
engineer matériel were pushed into the country, Control and man-

ent of these supplies were overwhelming, and there was a
definite need for tighter control.

Only the hardsurfaced highways in Vietnam could be used as
main supply routes all year round, and they were constantly mined
by the enemy. Until the jungle could be cleared along the sides of
the roads, ambushes were frequent. Secondary roads were passable
only in the dry season. Consequently, a heavy burden was placed on
engineer units in moving construction materials into inland bases,
In any future conflict in underdeveloped countries, land-clearing
equipment, mine detectors, and road construction equipment
should be introduced with the first deployments. There can be no
construction until the logistics problems are licked.



CHAFTER X

Lessons and a Legacy

Army base development doctrine before 1965 prescribed that
base development plans be prepared at theater level by component
representatives. Several base development plans for Southeast Asia
were completed. They addressed specific situations with certain
assumptions based on U8 and Vietnamese responses. While the
situation which materialized alter 1965 was much more extensive
and the base development requirements were much greater than
those represented in base development plans, Army planning before
1965 should have identified base requirements carly in the buildup.

In 1965 there was a Pacific Army plan for South Vietnam, but
two significant errors in the operations plan quickly became appar-
ent: the South Vietnamese Army was not as effective as had been
anticipated during planning, and U.S. deployments had exceeded
the plan,

New buildup plans made between April 1965 and January 1966
set the real scale of base development requirements. Detailed plan-
ning was done at the base or installation level with supervisory
control at the service level. Control at the service level resulted in
competition among construction agencies for limited resources,
but management of scarce construction resources improved when
the MACV Directorate of Construction was established.

Until June 1965 there were few American engineer troops and
only a small contract construction capability in South Vietnam.
The buildup had in fact generated a need for far more engineer
construction units than existed in the active establishment of all
the services. Initially the military construction capability was limited
by the decision not to call up the Reserves or National Guard, which
contained the bulk of construction units in accordance with De-
partment of Defense policy. Major reliance, therefore, was placed
on contractor capability, while the services accelerated programs to
increase the number of construction units in the active forces. Based
on these considerations and the approved force buildup, a base
development plan was devised which consisted of a §1 billion con-
struction program to be accomplished in two years at approxi-
mately a $40 million monthly contract placement rate and executed
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under MNavy supervision. Allied engineer troops also performed
some construction for their respective forces,

At the beginning of the program there were no set standards
except limitations on living space and the general admonition that
facilities would be minimum and austere. The basic principle in
establishing construction standards was to provide the required
facilities for the expected duration of use as cheaply as possible,
Theater standards were developed to minimize costs and time.
These standards were based on three factors: the mission of the
unit for which the facilities were provided, the permanency of units
in a given location, and the philosophy of cach military service. The
problem of establishing standards was complicated by variations in
philosophies and the peculiar characteristics of the war.

Although forty-two construction units of battalion strength were
deployed to South Vietnam, the requirements for hase development
were of such magnitude that the contractor force supplied a greater
construction capability than the entire military Force, This was
attributable 1o the special equipment and personnel that the con-
tractor could mobilize for large projects. Equipment like 30-inch
pipeline dredges, 50-ton dump trucks, and 400-ton-per-hour rock-
crushers speeded work on big jobs.

Roads were upgraded and surfaced with asphalt paving as a
deterrent to clandestine mining and as a solution to subgrade mois-
ture during the monsoon rainfall. Land clearing, 100 meters along
each side of the right of way, was a counterinsurgency measure
against ambush.

Troop housing was upgraded from tents to tropical wood-frame
buildings because of the rapid deterioration of canvas in a tropical
environment. The static nature and the long duration of operations
made it economical o install better quality more durable utilities
and to support services beyond the temporary nature of the designs
in T'echnical Manual 5-302,

Major airhield runways were first constructed at an expeditionary
standard and then replaced by concrete runways, Although expedi-
ent matting was not durable enough for continuous fighter or heavy
transport aircraft operations, it was sufficient for use on the smaller
airfelds,

Construction in Southeast Asia was funded by a variety of
United States sources: the Agency for International Development,
Military Assistance Programs, Operations and Maintenance funds,
and Military Construction funds. Control was exercised through
tight project allocations with most of the work being done by mili-
tary construction funds allocated by Congress, This type of fund-
ing forced extensive preliminary planning and made approved
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projects somewhat cumbersome to change. For major projects ap-
proximately twenty-four months normally elapsed between the
development of requirements and final construction. Some of this
delay can be auributed wo the procurement of materials and some
of the administrative requirements that all funds for construction
be on hand before the start of construction. Stringent control made
changes difficule and did affect over-all operations o some degree
because once the sites had been determined for ports and airficlds
their requirement was subject to change in light of ongoing opera-
tions,

Coms for construction in South Vietnam were approximately
two and a half times greater than for similar construction in the
United States. This is atributable 1o the 12,000-mile supply line,
a premium wage rate for U.S. nationals, the urgency placed on all
projects, and the crash nature of the program. As the intensity of
hostilities diminishes, many things can be built of local materials
by local labor at far less cost,

Contractor costs included an extensive suppont force (that is,
direct labor was |5 percent of the labor force in South Vietnam
compared to 60 percent on construction projects in the Uniced
States). While tabulated troop construction costs included only the
material, the overhead costs were very high because of the combart
training needed and the special military support costs,

The construction done in 1965-68 in South Vietnam enabled
the United States to deploy and operate a modern 500,000-man
military lorce in an underdeveloped area. The ground combag force
of 165,000 men was able 1o combat an enemy force effectively from
an adequate facility base which permitted U8, and allied forces to
concentrate and operate when and where they wished, Most con-
struction was temporary; the more durable construction will become
economic assets for South Vietnam. (Map 12 and Table 5)

The Army's base development activities in South Vietnam dur-
ing 1965-68 have been reviewed in a series of asscssments: “Ohbser-
vations on the Construction Program Vietnam"” by Brigadier
General Daniel A. Raymond (June 1967); the Chiel of Engineers-
sponsored Seeman Board (February 1968); the Joint Chiels of Stafl-
sponsoted Special Military Construction Study Group {Derober
1968); and the Office, Secretary of Defense’s Joint Logistic Review
Board (September 1970). Several major problem areas and correc-
tive actions have been revealed and suggested in these assessments.

The wide disparity of construction standards between the serv-
ices in Vietnam was particularly evident in cantonment construc-
tion, Air Force planners contended that a $100 million base was nnt
a transient facility and wanted more for their money in durable
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construction. They felt that pilots and electronics technicians lost
efficiency when [orced 1o live like combat troops. This caused dis-
satisfaction between the troops of different services living in the
same gemeral area.

The Joint Chiefs of Staff took up the standards of construction
problem in November 19649, but left the decision to the President.
In June 1970, the Joint Chiefs of Staff Construction Board for Con-
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tingency Operations made minor modifications to the 1966 stand-
ards and suggested the following standards for construction and
base development in support of contingency operations:

Field: Cantoniments lor forces whose activities are such that
they may be characterized as essentially transient.

Intermediate: Cantonments for forces subject to move at
infrequent intervals, Anticipated duration of occupancy: 24-48
mianths,

Temporary: Cantonments for forces not expected to move
in the foreseeable future.

Experience in Vietnam has shown that a Director of Construc-
tion should operate directly under the command of and as part of
the staff of the joint commander in the combat area to ensure
effective and responsive co-ordination with operations and logistic
support. A Director of Construction provides the commander ol a
joint force with the means of exercising control and direction over
construction. The Joint Logistics Review Board suggested that con-
tingency planning set lorth the appropriate composition and role
of a construction directorate on the staff of the joint feld com-
mander.

The board has also made several recommendations pertaining
to [unding for construction in suppont of contingency operations,
but the funding problem persists pending revision of Department
of Defense instructions, While not as detailed as construction pro-
grams, base development planning can provide the data necessary
to keep construction costs within limits set by funding procedures.

The board further noted that there were no country-lo-country
agreemenits or draft agreements in support of contingency plans for
Vietnam that could have expedited real-estate acquisition. Also,
there were too few trained real estate teams available to meet the
needs of the many widely separated hases and operational areas re-
quiring property for the expanding war.

The Joint Chiefs have developed procedural plans to resolve
many of our real-estate problems, Base development plans now
identify real-cstate requirements, existing base rights, and any addi-
tiomal rights that are necessary. Such plans can provide a basis for
the start of negotiations for real-estate agrecments in areas for which
contingency plans have been prepared. The Army has recently orga-
nized real estate teams with the capability of deploying into a con-
tingency operation area and augmenting and expediting measures
to obtain real estate for American military operations.

Investigations into planning, procurement, and shipping to pro-
vide material for construction in Southeast Asia identified several
weaknesses in the Engineer Functional Components System. Prob-
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lems resulted from the differences between standard design and
actual requirements and the inability to use the system to initiate
procurement and shipping actions. Construction forces and large
organizations can achieve considerable savings by planning around
local resources and conditions. Designs should be fAexible enough
to use substitute materials when time or money can be saved. Direct
delivery can help maximize savings. In other words, the system
should be fexible and allow for special requirements. The inade-
quacy of base development plans during the Vietnam buildup, for
example, has produced new interest in the functonal components
system. Efforts are under way to update and refine the system, which
is now called the Army Facilities Component System, and to make
better use of the Army supply system.

As a result of the Special Military Construction Studies Group
recommendations in October 1968, the Joint Chiefs established the
Joint Staff/Services Construction Board for Contingency Opera-
tions. To date, papers have been distributed on suggested standards
of construction for cantonments and planning factors for many
Department of Defense categories,

Since mid-1968, the Army staff has provided base development
planning asistance to the commanders of subordinate Army com-
mands. Eight base plans in support of selected contingency opera-
tions have been drafted. Others are being prepared some of which
will also serve as joint base development plans. The drafis provide
the information and detail required by the Joimt Chiefs directive
and use automatic data processing to produce the output in hard
copy or card decks. Increased use of data processing over the past
few years has significantly reduced planning preparation time. Pa-
cific Command Base Development System has recently been im-
proved and simplified to eliminate nonessential data and reduce the
work required in developing plans. US. Army, Pacific, and the
other service component commands asisted in developing these
improvements. To reduce further the preparation time and effort
of draft base plans, a computer system will soon be available which
will perform a major portion of the facilities identification and
work calculations.

A proposal is being considered to establish in the Army staff a
central planning office for base development. Such an office would
support the Army by dralting component and joint base develop-
ment plans and enhance planning capability by pooling experienced
planners with an adequate computer hardware system. The planning
office would provide a useful point for liaison with Army and other
joint staffs.

The Army Base Development Board (BDB) is sponsored by the
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Deputy Chief of Staff for Logistics and was established as a con-
tinuing committee on 14 October 1970, Itis mission is to evaluate
the concepts, management systems, and supporting matéricl systems
for base development within the Department of the Army. It will
determine their adequacy and initiate such measures as necessary
to establish staff responsibilities and ensure that Army base develop-
ment support in future contingency operations is both effective and
responsive. This board will maintain the momentum and initiatives
started by the joint staff.

Since the Vietnamese will be responsible for the care and main-
tenance of base facilities and lines of communications, it is impor-
tant that skilled people be available, For several years LS. Army
engineers have informally given Vietnamese engineer units technical
assistance and mraining to enhance their capability. In October 1968
Major General David 5. Parker, then USARY Engineer and Com-
manding General, Engineer Troops, Vietnam, formally initiated a
program of afhliation with Vietnamese engineer units. Through
liaison provided by the MACV Engineer Advisor, ULS. engineer
units work with their Vietnamese counterparts to complete their
projects jointly. Vietnamese engineer troops have been learning the
American way of doing things.

In addition to taining Vietnamese military personnel, both
American military organizations and civilian contractors have hired
and trained many Vietnamese civilians to work on construction and
maintenance projects. Certainly, the development of a Vietnamese
construction capability will probably become the most enduring
economic consequence of the base construction program.

In Vietnam, as in other underdeveloped countries, skilled labor
has been in short supply. The future progress of these nations de-
pends to a marked degree on the presence of an :l.dcquun: labor
force. At the beginning of the American buildup in 1965, I.'El'l'l'f
three-quarters of the Vietnamese labor force was engaged in agri-
culture and related occupations, There was a severe shortage of
skilled workers. While some were skilled in basic carpentry, ma
sonry, sheet-metal handling, and electrical work, few were familiar
with modern construction methods or equipment, and many had
been inducted into the armed forces,

This situation was caused in part by an educational philosophy
which honors the diploma more than the skills it is supposed 1o
represent. In Vietmam manually skilled workers have been denied
the status and eamings commensurate with the value of their skills
to society. As taught in the Vietnamese schools, manual and voca-
tional training prepare the student for semiprofessional occupations
rather than for the actual building trades.
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The amival of American militiry and contractor organizations
created an overwhelming demand for construction workers, There
not being enough in Vietnam, some workers were recruited from
America and from the I’l:ilippi.nq_' Islands, Taiwan, and Korea. 5o
acute was the shortage of trained workers that contractors had o
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hire unskilled local nationals and show them what tools to use and
how to use them.

In the earliest stages of wartime vocational training, workers
received on-the-job training to satisfy the immediate needs of a
particular employer, The unskilled were assigned as helpers o pick
up whatever they could by observation and practice. Gradually, as
they proved they could handle the equipment, they were left more
and more on their own. Manual training later advanced from on-
the-job training to formal programs with full-time “foremen-opera-
tors” as instructors, Trainees then learned how 1o operate different
machines and fully to understand equipment capabilities.

Ap its peak in July 1966, RMK-BR] employed some 50,000
Vietnamese at fifty locations. Because of the labor turnover caused
by the draft or by the reluctance of the Vietnamese 1o relocate on
jobs farther from their homes, RME by 1970 had comulatively
hired more than 200,000 persons. Among those trained at contractor
run schools were accountants, clerk-typists, engineer-draftsmen, auto
mechanics and painters, drivers, clectricians, machinists, heavy-
equipment operators, refrigeration and air<onditioning mainte-
nance men, and welders. Besides acquiring technical skills, all
students also studied English,

Between 1965 and 1970 Pacific Architects and Engineers trained
some 25,000 Viemmamese in various [acews of facilities enginecring—
in the operation and maintenance of boiler plams, water plants,
kitchen equipment, generators, and refrigeration and aircondition-
ing equipment—as well as firchghters, engineer-draftsmen, auto
mechanics, electricians, heavy-equipment operators, and stock clerks.
In 1966 PAKE established a training department in Saigon for both
formal and on-the-job training. One of its most sucoessful projects
has been the training of women to work as welders, carpenters, gen-
erator operators, crane operators, and vehicle operators,

In addition, engineer units of the U5, Army, Navy, and Air
Force have trained thousands of other Vietnamese civilians, During
October 1967 the US. Army Engineer Command, Vietnam, em-
ployed over 8,500 Vietnamese, many of whom acquired new skills
and insights through this experience.

As the Joint Development Group has pointed out, the improved
skill base will strengthen Vietnam's postwar cconomy. Those ex-
servicemen and civilians who have worked in war-related construc
tion will be able wo transfer readily o peacetime reconstruction.
It is expected that most will find suitable employment in private
and pub]ll: sectors. Civil projects will include programs for the
repair and maintenance of highways, bridges, and railroads, and
projects for water control, irrigation, and land reclamation needed
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for agricultural expansion, Thus these people will form a base ol
skilled labor in postwar Vietnam and will make a significant con-
tribution o the development of their homeland.

General Westmoreland had established a priority system for
the wrnover of U5, developed property. Although all facilities and
bases will be given to the Vietnamese as part of the Vietnamization
process, a claim system allows other LS. forces to have a last chance
at property being disposed of. The order runs thus: U8, forces,
Vietnamese armed forces, 1.5, [orces outside Vietnam, and other
LS. agencies. Between 11 September 1969 and 15 September 1970,
thirty-mine installations were translerred to the Vietmamese Army.
Total acquisition cost of these Facilivies was $45428,000, Among
the more valuable were 4 divisional bases, costng 323.950,000; 2
minor ports, coting $7,5400,000; 2 compounds, costng 32,556, (K1,
and 2 cantonments, cosing 52,547,040,

In some respects the task of building a military base is com-
parable to that of building a town., Perhaps the major difference
is that bases are planned to serve specific ends, while wwns are
usually unplanned and grow on the basis of expediency rather than
purpose. 'I'ﬂbiul military bases contain cantonments, storage facili-
ties, roads, electri power planis, communications centers, walel
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supply and sewage systems, and provisions for security. Bases may
also include airficlds, ports, and fuel storage and distribution facili-
tics. We can look back now to some of the outsstanding base facili-
ties and related engineering left to our Vietnamese allies.

Initially the port of Saigon provided the only unloading facili-
ties for oceangoing vessels. Its six deep-draft berths were altogether
inadequate for handling regular commercial shipping and the hun-
dreds of ships bringing military cargo from America. The result
was an enlarging of port facilities fivefold.

In the spring of 1965 Army engineer troops moved o Cam Ranh
Bay, an excellent natural but a whaolly undeveloped harbor. There
they installed a DeLong pier and a causeway pier that enabled four
ships to unload simultancously. Six more berths were subsequently
constructed in this harbor,

To handle military cargo in the Saigon area, the Newport port
facilities were constructed by RME-BR] on what had been rice-
paddy land two miles north of Saigon. (Map 13) As silt from the
river bottom was unsuitable for fll, great quantities of rock and
sand were brought in by barge and truck. Newport can accommodate
simultaneously 4 oceangoing vessels, 4 shallow-draft landing craft,
and 7 barges. The cost was nearly §25 million,

Decpwater berths and appurtenant coastal facilities have also
been constructed at Da Nang, Qui Nhon, Vung Tau, and Vung Ro.

Vietnam has been the scene of one of the world's largest dredging
operations, Since 1966, fourteen or more dredges have been doing
harbor and land-fll work. They have cleared and deepened harbors,
rivers, and canals; stockpiled sand for road and hase ca np construc-
tion; and reclaimed land for military, industrial, and housing sites.
Without continuing dredging operations the accumulation of silt
will, however, close the harbors and inland waterways to navigation.

Eight airfields designed to accommodate large jet aircraft were
constructed at Da Nang, Chu Lai, Phu Cat, Tuy Hoa, Cam Ranh
Bay, Phan Rang, Bien Hoa, and Tan Son Nhut. These are huge
installations with 10,000-foot runways and the whole range of
appurtenant facilities, including administrative buildings, hospitals,
hangars, repair shops, warechouses, barracks, and mess halls, In
November 1967, of ninety other airficlds using expedient surfacing
materials, eleven were operational for jets and sixty-two for C-130
medium cargo aircraft.

A massive well-drilling program has accompanied the buildup
of American forces in Vietnam. Although USAID had sponsored
well-drilling in Vietnam since 1957, MACV had wo develop its own
water supply for its bases. Major work was done under contract to
the Navy's OICC. Between July 1966 and September 1967, con-
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tractors drilled 233 successful wells and 48 test holes at twenty-five
sites, These wells had an average depth of 170 feet and an average
test yield of 96 gallons per minute. Additional wells have been
drilled by Engineer Well Drilling detachmenis. As of 1 December
1967, 100 wells had been developed and 14 more were under way.
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Besides wells now in production, the records of the welldrilling
program will be valuable to geologists and engineers charged in
peacetime with the responsibility for developing Vietnam's water
TESUNCCS.

“Pentagon East,” as the MACV command post has been called,
was constructed near Tan Son Nhut Airport. Iis network of two-
story prefabricated buildings provides air-conditioned working
space for 4,000 men. In addition o cantonments and utilities, it
includes mortar shelters, security fences, and guard towers. The
headquarters complex for USARV was constructed at Long Binh,
sixteen miles from Saigon. It occupies twenty-five square miles and
houses 50,000 soldiers at a cost of more than $100 million,

A mere cataloging of works performed by engineer troops would
maore than Al the pages of this study. Among the major projects
under construction by engineer troops at the beginning of 1968—
the last year of major construction—were Afteen cantonments large
enough to accommodate from 4,000 10 more than 17,000 men.

The Road Restoration Program was the largest project of its kind
ever undertaken by the U.S. military in a foreign country. It was
started under USAID wotally and transferred o MACVY control in
September of 1968. Priorities had been jointly established by mili-
tary and civil authorities. The goal was to construct and upgrade
4,300 kilometers of national and interprovincial highways, replac-
ing obsolete French standards with those of American highway engi-
neers. When completed the system of twolane all-weather roads
will pass through the delia, Saigon, northward along the coast, and
into the Central Highlands. Standard bridge designs and standard
highway and bridge marking and numbering procedures have been
adopted.

This vast highway restoration project will strengthen the unity
and the economy of Vietnam. Lacking the air mobility of USARV,
the Vietnamese will utilize the roads to deploy swiltly toward Com-
munisi-menaced communities, The roads will end the isolation of
rural arcas and open them to trade,

Since 1967 an independent research agency, the Joint Develop-
ment Group, has been studying the economic prospects of postwar
Vietnam. Many of the facilities discussed in this chapter have also
been examined by the group from a economic point of view, The
group notes that the ports, airhelds, highways, and railroads built
or repaired under military auspices will amply satisfy the needs of
an expanding national development,

The new and improved seaports should greatly improve coastal
and intermational shipping and travel. The airhelds have already
miade Vietnam an important part of the international air network.
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The highway development program is multiplying contacts between
villagers and townspeople and enables both to transport goods and
commadities farther, faster, cheaper, and safer, Peasants are rebuild
ing homes and reworking fields that they had abandoned under
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Communist pressure before the roads were built. New trading cen-
ters accompany the restoration of the roads,

Clean, potable water should reduce the incidence of infectious
debilitating diseases. Improved water supply should lower the rates
in infant mortality and adult chronic illness.

When peace comes, new uses will be found for the military
building complexes. Some of the buildings may be converted into
schools, housing, factories, warchouses, shops, or offices.

The ravages of rot, jungle, and weather have left only memories
of the once-mighty Waorld War 11 bases of the South Pacific. The
pessimist may predict that such will be the fate of the hases in
Vietnam. The future, however, is likely to prove that the Viet-
namese are too resourceful not to find applications for many of the
facilities left behind to them.






ABFC

AlID

Alluvial soil

AM-2

Annam

Backhoe

Bailey panel
bridge

BARC

BEEF tcams

Bladder system

Glﬂasary

Advanced Base Functional Components (Sys-
temm). A complete system developed by the
Navy containing prefabricated structures,
equipment, and packaging for advanced base
building.

Crushed rock wsed with cement o form con-
CTete.

Agency for International Development, which
provides resources for underdeveloped na-
tions through the State Department,

Consists largely of deposits left by Aowing
walers,

Aluminum matting used o construct runways.
It is designed to be portable and rapidly
emplaced.

The original name of the country which is now
the Republic of Vietnam.

An excavating machine in which a bucket is
rigidly attached to a hinged boom and is
drawn toward the machine in digging.

A pre-engineered semiportable tactical bridge
of World War 11 vintage. Having its struc-
tural members above the roadway, the Bailey
is a continuous trus bridge joined beneath
by Hat panel transoms,

Barge, amphibious, resupply, cargo. A true am-
phibian duplex-drive transporter. The larges:

LARC with a 40-ton capacity.

Base emergency engineering force teams. Small
Air Force detachments for construction of
critical Facilivies,

An inflatable fuel container SYRLETm,
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Borrow

C~7 Caribou

CENCOM

CINCPAC

CINCPACAF

CINCPACFLT

CINCUSARPAC
COMUSMACY
Chlorinator

Clam

Compacted

CONEX

Creosoted timbers

DGOH

Earth used in making fill for construction
projects,
Twin-engine utility aircraft designed for short

landings and takeoffs from unprepared land-
ing areas,

Central Highways and Waterways Committee
of the government of Vietnam.

Commander in Chief, Pacific. Traditionally a
naval Commander, CINCPAC controls all
service forces in the Pacific area and re
directly 1o the Joint Chiefs of Saff,

Commander in Chief, Pacific Air Forces, who
reports directly 1o CINCPAC.

Commander in Chiel, Pacific Fleet. The com-
mander for ships afloat; he reports 1o CINC-
PAC.

Commander in Chief, U.S. Army, Pacific. He is
responsible o CINCPAC,

Commander, U.S. Military Assistance Com-
mand, Vietnam,

A device for combining chlorine with water for
sterilization.

Clamshell. A hinged-door bucket for a crane.

Also known as a grab bucker.

Soil compressed by rolling to reduce surface
volume in preparation for construction.

A reusable metal shipping container designed
for worldwide movement of military equip-
ment through the cargo transporter service.

Piles and other timbers treated with wood-tar
distillate as a preservative.

Corps tactical zone. American military divisions
of Vietnam in four areas.

Directorate General of Highways. An office of
the government of Vietnam.
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Communist North Vietnam,

Depth at which terminal resistance is met in
driving operations.

Maintenance p:rfm-mrd by units not attached
to the using unit. A CALCROTY of maintenance
limited to repair of end items or unservice-
able assemblies on a return o user basis.

Formerly third echelon.

The Demilitarized Zone. A six-mile strip which
roughly parallels the Song Ben Hoi separat-
ing North from South Vietnam.

Defense Supply Agency. The purchasing agent
for common supply items in the Department

of Delense,

A clarifier used in water purification units in
conjunction with diatomite earth hlters.

A World War Il and Korean building appro-
priation fund,

That area between high- and low-water marks.

Field Force, Vietnam. A fexible corps level
headquarters organization designed o con-
trol Army units of all sizes. Became | Field
Force August 1966,

Free World Military Assistance Forces. In-
cluded ar tmes: Auwstralian batmlions, Ko
rean divisions, New Zealand companysized
units, Philippine civic action group, and
Thai regiments,

A dredge using hydraulic suction pipes to ex-
cavate bottom material into internal hoppers
opposed to separate barges. This dredge

can ca its own waste to a dumping area.
Unlike other plants, this one is self-propelled
and fully seaworthy.

Roads, canals, ete. as opposed o vertical con-
struction—dwellings, sheds, etc.
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Hue

GrasiE WARDEN
1cC

ICTZ

IFFORCEV
Jjcs

JGs

JLRB

Keppel Yards

LARC

Former capital of Annamese Empire. Ancient
city considered cultural center for Vietnam.,
Scene of bitter street fghting in 1968 Tet
offensive.

A code name for naval river patrol operations.

International Control Commission established
by 1934 Geneva Convention consisting of
representatives  from Canada, India, and
Poland,

I Corps Tactical Zone, The northernmaost prov-
imces in South Vietnam,

I Field Force, Vietnain,

Joint Chiefs of Staff. Includes Chief of Staff,
Army; Chief of Staff, Air Force; Chief of
Maval Operations; Commandant of the Ma-
rine Corps; and the chairman. This is a plan-
ning and advisory staff without command
authority.

Joint General Staff. Viemamese equivalent of
our JCS.

Joint Logistics Review Board. Investigative
body which met during 1969 1o formulate
recommendations on logistics.

Singapore shipyard contracted for marine re-
pairs,

Amphibian lighter. Duplex-drive amphibian
descendant of World War 11 DUKW. V series
has 5-ton capacity, XV series 15 tons, Also
fitted for recovery.

A red ferruginous soil conmaining iron and
alumina.

Landing craft, mechanized.

Landing craft, utility,

Lines of Communications.

Landing ship, dock. Ship having a cargo deck
which carries amphibian transporters; to
launch, the cargo deck is flooded and the
sterm opens o the sea.
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MAF

MAPFP

Marine wood
horers

Manker TivE
MCA

MCB

MILCON

M5R
NAVFORY

NBA

OMA

PARE
PACAF

PACOM
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Landing 2one.

Military Assistance Command, Vietnam. Estab-
lished in February 1962 at Saigon from the
former Military Assistance Advisory Group.

11 (Third) Marine Amphibious Foree. USMC
headquarters formed in May 1965 from the
former 9th Marine Expeditionary Brigade 1o
control elements of 1st, 3d, 5th Marine Di-
visions and 1st Marine Air Wing.

Military Assistance Program controls sales of
American military equipment worldwide.

Organisms which feed on wood structures at
and below water level and cause rapid struc-
tural decay.

Code name for naval coastal patrol operations.

Military Construction, Army. An appropriation
specifically for new construction,

Naval mobile construction battalions. “Sea-
bees."”

Military Construction or construction funded
by MCA funds.

Main supply route.

Maval Forces, Viemam. All naval forces afloat
and ashore in Vietnam.

Naval Support Activity. Consists of shore facili-
ties to support operations afloat and land-
based naval aircraft.

Operations and Maintenance, Army, funds. Ap-
propriations for repair and maintenance of
existing facilities,

Pacific Architects and Engineers.

Pacific Air Forces. All Air Force units in Pa-
cific area including 5th Air Force in Korea,
Tth Air Force in Vietnam, etc.

Pacific Command, Unified command of CING-

PAC. CINCPACAF, CINCUSARPAC and
commanded by CINCPAC.
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Pipeline cutter-

head dredge

A dredge in which a steel basket-shaped cutter-
head surrounds the suction pipe intake. Pipe-
lines carry the bottom material ashore or
overboard.

Plastic membrane Rolled sheeis of thin ﬂﬂ:lhh plastic used to

seal
POL
Potable

Prime BEEF
Leams
Red Ball

Red Horse
Riprap

RMEK-BR]

ROK
SATS

Sheet piles

T-2 Tanker

Tank Farm
Turnkey

USAECAV

cover soil and prevent erosion.
Petroleum, oil, and lubricants.
Suitable, safe, or ready for drinking.
Air Force base emergency engineer forces.

A designation for specially expedited repair
parts and supplies having very high priority.

Air Force heavy repair squadron.
Large crushed and random-sized rock used in

constrisction without cement.

Contracting combine of Raymond, Morrison-
Knudson, Brown and Root, and ]. A. Jones.

Republic of Korea,

Short airheld for tactical support. Portable
runways and facilities for service, landing,
and takeoffs. Makes use of AM-2 panels and
mabile command control equipment.

Sheet steel formed for pile driving and designed
to interlock forming retaining walls,

An elecerical power ship, Tankers withdrawn
from Maritime Reserve Fleet and converted
to electrical power barges by Vinnell Corp.
T-2 designates Maritime Commission class
size,

Petroleum storage area.

A contract that makes the contractor responsi-
ble for all phases of the work, o include
administrative and logistical support from
design through completion of construction.

US Army Engineer Construction Agency,
Vietnam,



USARYIS
USAMC
USAPAV

USARPAC
USARY
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LS, Army, Ryukyu Islands,
LS. Army Materiel Command.

UL.S. Army Procurement Agency, Vietnam. Re-
sponsible for administering of all civilian
contracts aned local ouside purchases.

LS. Army, Pacific.

1.8, Army, Vietnam. A headquarters primar-
ily responsible for logistics, administration,
and support for MACV,






Index

ADAMS bt BR
Addminbarative acilities comstrsctbon: 77
Malvanore] Basr Fundlional Componcil
Sywiem, U8 Nawvy: 47, 127
Malvisers, 151 6, 14, 159
Agreement for Mutual Defess Ausisi-
wnie im Indochina: 29
Abr hasci; S840, 44, 57, 6-64
Abr comsditioning: . TO-80, 143
Ajr Fodoe, Sevenih: 38, 30
Alr Vietnam: 7
Abrbeorme Brigede, 1750 19-20
Alrbarme Hvtadon, 100 T4
Aircraft
=125 &
O30 10, G560, 143
CV-2: &3
prodective sructures: 6568
Alirfeelds, comstruciion and repain 63-64,
o, 159, 145, 145
Abrpare: 7
Abunsimism, in constrsctbon: B8
Ambahies: 13]
American Asociation of State Highway
Oificials: 100
Ammunitbon sapply: 85-86
Am Ehe: 68, 72, 75, 126
Anmum, kingldom ol: 58
Annsmite Mounisim (Conlillera) @ 3
Amtarctica: 17T
Amistami  Chiel of Stafl for Logistio,
MACY: 17
Australia amd Ausiraliam forces: 7%, 109,
1ns

Nachhoo: 106
Bailey bridge: T3
Banghok: 17

Rase Development Brumnch, |=4: 17

Base Emergency Engineering Foroes, US.
Air Foress 17, 27, &5, 00

Base iscilities. Ser also Bases: Constuc
ton, general.
comstruction snd expamdon: 88-70
codialiuction itandands 46
apcrathan: 40
wites, aoguisition: 53
troop smppEort capacity: GE-f0
Rases
cemstiuctbon, extent of: 1345
conaliudthon program: TE-T4, 143
conalruction standandic 4546, 74, 133,
155-57
ol per man: T4
development doctrine and plan: 132-
33, 136-3
bl eoioepd: TS
mimleey of widts baile: 73
phisical srrangement: 68
tramaber 1o Repaiblbic of Vicinam: 142,
187
USARY comstruction stwdy: 73-75
Rerach grading: 36-57
Bien Hoa: 7, 19=20, 35, &9, 111, 128, 145
Rink Dink: 9
Rink Tuay: ¥
Bladibers, fucl storage: 179
Posarsdarics, natkonal: 3
Bradley, Major GCeneral William T2 50
Bridges
comstructbon and pepair; 73, 99-100,
145
bocal e 8§
nambser necdod and basille: 106, 111
typos planned: 106107
B &k Rood. See RME-RR].

BUSH (Bay US Here) Program: &7

(3 Maw Pemninula: 5

Calien: 1M

Cam RBanh Ray: 1021, 38, 50-32, S-57,
50, 81, 65-69, T1-TR TS, VI, TO-80,
B, BO, WI-0F Do, 10T, 1D 143

Cam Ranh Sappon Command: 92

Cinm beslin: 9, 29



158

Cam The: 30, 15, @, |35-26
Canali: §
Cantonmenis. See Rasrs: Honundig,
Cavalry Diviskon, la: 19
Cemenl mdnom: 106107
Cemiral Highlanddaz 5. 9, 106, 145
Cemtral Mighways sml Waterways Coss-
abimation Comminee: 1060
Crmtral Roal Estaee Oeffice: 30-30
Che Reo: 68
Chiel wl Engineens, Republic ol Victnam
Armed Foroes: 18
Chied of Emgineen, US, Army: 35, 57,
154
Chins: 56, 113
Che Gaa (dicdge): 53
he Lad: 82, 38, 52, G163, &8, 136, 143
Cities, moveiment from: 77
Civil Oprrations amd Ruml Develop-
mienl Support (CORDE) : 28
Climaie: ¥
Coaytline: 3
Cogida: 59
Cisld storage. See Relrigeratbon facilitie
Calombgation: &
Commander, Naval Foroms, Vieinam: 25,
50
Commuander, Service Foroes, Pacilic: 126
Commanider im Chiel, Pacific (CINCPAG).
See Feli, Admirsl Harry D Pacific
Commanid: Sharp, Admiral U. &
Grani.
Coammander In Chiel, Pacific Fleet: 120
Caommaenee, Republic of YVietnam: 6=37
Lo nsCa o yyMem
construction program; 77-TH
operation: 91
Comvputer eipud prsoni: 11415, 138
Congrem: 43, 46, 4849
Construction, general. See alio by bype.
agenches engaged: 7706, 19713
agreemsenia on: 137
sy Adr Force: 26-27
sppropristions, 1965-60 40
sawrsamsends of ;. |3
witeriny imt 4142, 47, 155
benchits to Sowth Vietnam: 14547
companents system 47
contrel and jursdicdon of 16-17, 18,
2i-24, 41,43, 133
conti: 1E. 40, 1M
divectives on: 43

BASE DEVELOPMENT IN 50UTH VIETNAM

Comvariaction, general-—Continsed
elemenin requined: 40=4]
exient of: 184, 145
funds, suthorismiion: @7-09, 133-84,
137
matcrials, aoguinng: 137-34
mumlioring. See control and jurisdic-
Pl o, aBowsr.
by Navy: B=I7, 47, 52
plans, development oft 40, 115-16
prelalsricated tochiigue: BT-68, 145
pringities, cuablishing: 37, 41
reprograming: 49
sbanalanals: 4547, Of, 15428
Consmuctpn Boarnd for Contimgency Ope
eratbom | 35-57
Construction mechinesy: 108=104, 12022,
I, 1
Construciion materialk: 115-20, 134
Caorsanusthon HI.H'IliI-'\.IFI'.H Ham-
dling: 118
Contractors, cvillan: 16=17, B=27 42-
43, TH, B3-84, BO-06, IZE, 184, 133
Contracii, siminiaraion ol 52-05
Coral, use in comstraciion: 36-57
Corps af Engineen: 17
Corps Taclical fones
L & 19, 24-25, 30, 35, 5L G8-09, 00-
91, 9%, 117, 129
iz 9, 19, 24-25, 30, 3840, 65, 117, 126
[i: 9, 20, 24-=25, 30, 69, 102, 117, 126
IV: B, 20, M-25, 30, 53, 69, 102, 117, 126
O Chi: 73
Cube plers: §7-38
Cultural history: 5=
Culverty, construction smd repair: 106
Curls extrusdenc 106

P Nang: T, 0 V0 38, 47, 50, B M, -
B, S8-50, T2, EG-AN, 91, 100, 125246,
|28=10, 143

Da Nang Bay: 155

Marison dredge): 52

Degdline sane: V2I-EF

Delonse, Departieent of: 10-17, 235, 40,
Sre also McNamara, Roberi 5.

Delfemie Fuel Sapply Center: 196

DelLong Corporation: 27

Delong pler: 5-55, 57, 58, 143

Dedis eeghom: 5.0, 11,74, 107, 145

Demilitarioed Lone (DME): 3, 129

Depita, Ser Pase Bacilities Bases.



INDEX 154

Deputy Ambsiand Secretary of Delense
{Immallaticns and Housing): 43
Deputy  Amistant Secectary of Defenee

{Fropertice and Inutallstions): 17
Dty Chief of Stall for Logistio: 159
Depuity |-4 for Engimeerimg, USMACY:

8
lltpul:-r Oifeer in HIEF ol Comsamic.

vigm, Southesn Asia; 45
Deputy Secretary of Deleise, See Vanee,

Cxrum K.

4§ An: 73
Mirector Gemersl of Highways, Repablic

o Victmam: ¥2, =00
Direciorwie of the Army MAP Logiaio:

18
Direceorste ol Construction, LISMACY:

[Reigg L]

sctivabion: |8, 30, 132
autharity: 1
oommanidl amd siall streciare: 1418,
-1
land actpuisitbon by 29-30
mission: 1815, 23
aall function: 157
DMrectorate of Waker Suppdy, Republic

al Vietmam: 11
Dvisrmies, embemic: 11, 07
Thisgrrnaaries, comel nscton amilambe 4%
Dhong s Thin: T3
T a: oS
Thong Na el 1)

Meorng Naf River: 59

org Tam: 53, 73

Dedging operations: 52-84, 73, &, 143
Dusng tracks: 105

Pumm, Major Geweral Carodl M 1R
Dusi, oomirod and effect of: 11=-12, 65

Earth compactom: 105
Eronomy, bocal: 6-7, 60, 145
Eiftel brddge: 78
Eiscnbower, Dwighi 112 8
Elrcirs plamts

Ematrudlion program: 7853

comai ruiction standards; 45

ships' use as: TE-80
!In:tlirpnn. demunds Tar: 44-45, 47
Emgineer Natialinny

oth: §1

Tk 2

Emgineer Bamalions—Caontimsed
ti2d: 62
Tk 21
Bk 20, 57
Bffh: I
Enginaey Brigade
I6th: ¥, 2824, 81, 84, 103
aihr 24, 103
Engineer Companses
178l 20
T 51, 55-58
5T
Engineer et hmmmi
iHih: 2
Sl &0
Engineer Divisbon, |-4, USMACY: 18
Emginecr Funcional Compowenis Sys
iem: 47, 116, 118, 157-38
Enginect Grouipa
Hah: 20
150k 30
937th: 21, 59
Engineer Service, Army: 47=48
Engincer umniis
wrrivals sml depamures: 17, 20-21, 107
onmbat fole: 102
sapply role; 131
trsiming of Republic of Victnam
Armmld Foror: 13
iroop sivengih, perimlic: 21, 86-27, 133
Frgincering for facilivies
wonmunsnal stnsctuae: 52
lefimed : B-00
euteint ol 6
bewsoma, leammod: U8
rrgubations, application of: %4
wionlk force requinal; 98
Essoc I
!Idhi-:h.l.l:p prucks: 105
Exparts, South Vietham: 6-7

Farmland; 35

Feli, Admiral Harry D2 13, 18, 125
Fichd Force, 11: 20, 73

Fill operations: 52-33, 58, 09, 143
Fire preventing smd fightlng: %6-57
Fleet Marine Farere, Pacific: 17
Foremast Dairy: T2

Fart Belvalr, Vigginia: 81

Fort Brage. North Caralina: 20
Fori Mo, Texax 20

Fort Mlssom, Califomis: 159



Frande: f, ¥
Furcl spply. See POL supplies.

Geann Wanprs: 69

Crarveii Adr Besearch Comparny: 76
Generatons, eheoirical: 78T, B3
Gemeva Acconds (1954): 3, 6, 108
o Vap: 125

Garaves, iclosating: 35
Guantdnams Ray: 17

Ceutler systoma: 106

Han dynasty: §
Hanod: 9
Harbor Cleamance Unit One, US, H'nr.
5
Harkins, Genersl Paul 15 13-14
Hawaii: 78
Heslguarters Suppart Activity, Saigon,
US. Mawy: 20, 90, 1014
Heeai, ellevt al: 13
Hirigrr, Major Ceeneral jnll.-ph . . j &
e
Hellcopierns: 65
Heliporia: &4-65
Highways. See National Route 1, 13, and
14; Raosds
Hoapi*a] lacilinies
conatruclion program: 75-77
cosnatiaclion sambank; 47
Hanasimg
qonatrsction amdands: 45-48
improving: 72, 193
Hue: 7, 38, 62-83, &8, 94, {10
Hyde dedgey: 52
Hydrant heeling sysiema: 125

lir planie: T2
Imporis, South Vietmum; 7
Inkaniry Brigades
s, 100w Ajrbesrne Division: 19
B, 1 Infuwtry DHvesdon: 19
3, 25h Inlamiry Division: 20
Infaniry Divisboms
Use: 1073
th: 73
Inflating. comiralliag: 59
Interiar Minkterial Resl Faste Com-
mittee, Republic of Vietmam: 25, 31,
L

BASE DEVELOPMENT IN SOUTH VIETNAM

Inventary eomteod: 115, 117=18
Inventory Control Cemer, 1the 114=15%,
&

Jamaica Ray (doedge: 53

Japan: & 1617, T8

Jetties, comuruction and pepain 57

Jolimserns, Lyndom B 15, 19, 42

Jodmt Chicls of Szall: 62-63, 127, 1394-38

Jobna Development Group: 141, 15

Joind Cuoneval Saafl, Republic of Vie-
nam: 16, M, 77, 160

Joimi Lagisiics Review Board: 134, 197

Jmini Stall Servios Construdtion Roanl
for Comtingency Ohperation: 138

Joimt Unitesd Sestes Public ABair Office
(JUSPAD): T8

Jomes, |. A, contrsceor). See RMEK-DR].

Kennody, John F: 6

Ernnoly, Colenel Kemmeth W.: I8
Eoppel Yands: 54

Kidde (Walier) Commucion: 7
Bonium ﬂlr: L

Kublal Ehan: &

Labor force, civllienc 90-91, 107, 184,
155, 141
Lai Khe: 7%
Lams Il-ul': ]
Lamd pegibsdtion. Sre Beal cvtate.
Lamd-clearing operations: 32, 112, 18,
153
Latmbing cvalt, meochanimd (LEM): 538
Lamaling crallt, mblity {LEALT: 58
Lhniq ship, tank (LST): 55-56, 50, fa-
Laaw: 9, 16, 20
Latrimes: Bl
Lien Chicu; 125, 130-3)
Loc Minh: 108
Logistical Commanad, sz =15, 19, 20,
25, M50, 50, B2 004 107-19, 122
Logistical operationa 17, 40, 99, S¢¢ alio
Supphy opristion.
v bad S 13
deficienches in: 11315
mamualy = gaides: 11516
planming, need for: 191
revagandsation: 118-15

support of: 113-14
Loglaties Control Ofice, Pacific: 17



INDEX a6l

Lomg Bisk: 31, 50, TE-78, 77, 79-80, M,

BR, 1Og-1a3, 110, Vi3, 007, DG, 145
Loag Thamh: 73
Lubwicanis. Sre POL supplies.

McNamara, Robers 50 [B-14, 41, 43, 48
40, 82. Ser alo Delemie, Depariment
of,

Maintonance aml repain 06, 104, 121-22

Manpower, skilled, lsck of snd training:
42, TH, ¥, 51, B4, 0w, 121, 131, 157,
19542

Marbde Moontsin: 179

Murine Amphibious Foree, 111 25

Moasine Director of Public Works, Re-
pubslic of Vietnam: 100

Marime Divisboms, Ist and f: 68

Marine Reghmenn, dth; &1

Maritime Reserve Fleet: T8

Mansry Tiwie: G8-69

Murting, sluminum: &1, 63-85, &7

Mradowgndd Dairies: T2

Mrchanion Sre Manpower.

Micdical mupply: 14

Medical unbt, sell-ooniained, ranspor-
able (MUST): T5-T7

Mediieranean theater: 17

Mekong Delta. Soe Delia neghon,

Mrkong River: 5,7

Mew halls, consfruction: 45

Military Amistance Advisory Growp
(MAAL): 1514

Miditary Amistanoe Program: &, 17, 20
133

Military RBail Security Foroed, '..EF.I.HI.H‘
of Virtnam: 109

Military somcw: 9. Ser abs Corpa Tacoi-
cal Fomes.

Mk plam: T2

Mimeral resomnes: 7

Mliniary of Pablic Works, Communica.
ihona anel Tramsportatbon, Republic
of Vicinam: I8, 2%

Miohile Comtruction Rattalion Ten, U5,
Mavy: 81

Modubar baildings: &

Modular Morsge system: 87

Sbobslure, offect of: 12

Momsoons: 3, 12, 52, 65

Mioswar: 77

Marrison-Knusdsen, S¢¢ RME-RR].

My Tho: 73
My Tho River: 53-8

Nad Hom: 1T

Natlomal Highway Training Schoal, R
public of Victnam: 100

Mavomal Mailway Syem, Republic of
Vietmam: 19

National Foute 1: 5, 99, |09

National Route 15: 9

Mational Rowe 14: §

MNaval Comtruciion Regimen, $ich: 5

Maval Fadilitin Engineering Command:

17. 0
Mear East theater: 17
New Jervey (dr : 585
Mew Fealand: 115

Newpart: 389, 60, 111, 114, 143

Nguyen lamily: &

Mha e 124-25, 130-30

Nha Trang: T, 30, 80, 48, 50, 52, 56, 69,
T8, T7. 70-80, 114, 126

Mimh Hoa: 65, 110

Minze, Pau) H: 62

Mohie, Fww Chavles G 43

Mul Sap Omarry: 100

Ol supplien. Ser Fﬂl‘..np?h

kinawar 17, 50, 55

Dprrailons and malntenance fumde 47-
48, 117-19, 153

Faciiic Architects and Enginecn, Inc:
-7, M. TR0, E-ET, 140

Fagific Commamd: 15, 15=17, ¥, 40, 77-
TH, 136, Sre abo Felt, Admiral Harry
0 Sharp, Admirsl U, & Grane

Pacilc Flec: 5

Page Commirnications Engincers: 78

Palmscs, Licutcnant General Bruge, [re
TH=Th

Farker, Major Gemeral David 5= 139

Faving program: 105106

Fentalateral Agreement for Free Workd
Miilitary Amlsance Forom: 29

Ferkina, Beri: 25

Peat pantrol snd evadication; 97-08

Petrodeum wpplics. See FOL supplics.

Phan Ramg: 38, 52, 62, 69, 72, 74, 110,
126, 143

Fhan Thies: 99, 155

Philoo-Foed: 27, 50-51, 09



162 BASE DEVELOPMENT IN SOUTH VIETNAM

Philippines: 16, 78, 115, 140

Pl Bas: 52

Phia Can: 34, 68, 100-10, 143

Ficm, consruition and nopain: 38, =53,
Y-850, 143

PFipelines: 59, 12506, 129-8%0

Plain of Reeds: 5

Pleiku Cioy: 50, 68, 71, 1256

Ploger, I:t':ﬂ.lﬂ Ceeneral Robevt B 21

POL supplics: 12431

PFolitical structupe, South Vietmam: 67,

9
Population, South Vicinam: 5, 7
Posres

comm i thon: 98, 51=53, SWG-00

development and expansion: 51, 114,

145, 145
lack of: 7, 37-38, 50
sites, sequiring: 52-53
Post cachamgo: 4

Quang Dux: 9

Cal Nhano 21, 30, 38, 50, 52, 5=355, 57-
59, 88-69, T-T4, 75, 77, TH-8O, 84,
S1-85, 100, 107, DES-D6. 190, 148

Qual ¥hen Sappon Command: 71, %

Rallways
bemefitn o South Vieinam from: 109-
1]
capacity and mileage: 10012
eomstraction and yepair: 108=11
damage, typhoon smd enemy: 109
lowal mets: 7=9, 57, 108
rolling siock proguremend: |06
LS. grants far; 100
Rainisll: 8, 11-12. &3
Ruymomd, Hrigadier General Taniel A
I, 134
Raymomd] Iniemational. 3e¢ RME-BE].
Beal eniaie
agresmenty on: §9, £1-83, 86, 137
claims for: 32, 142
oats ol leasing: 31-32
justsliction over acquiring: 30
Irasing procedures: 36-34
Iesssa Fromn leasing: %5-56
managing: =4
mumbser of leases: 19
propeny acouniabilitg: 35
reniahy, eo-anlingting: A%
Reconnaisiaine, senial: 6

Rl Hall Expros:; 123-23

RBedl Home squadroms, US, Al Foror;
17. 97, 0

Resl River: &

Relrigeraiion Lactlities: 44, T1-72

Repair pana: 130-22

Reopain. Ser Malntcnaie amil repalr.

Repaublic of Korea: 16-17, 10, 68, 73, 78,
103, 140

ol Vietnam Ammnd Foroes

(RVNAF): 119, 196, 132, 139

Reguisithoniag syatem: 105=16, 119, 122-
n

Rorserve compsnonts, Bailame 1o mokiliee
12, =, 132
Revetmenis, consamuction of ; 07 -68
Revolutionury Development Supporn Di.
mectorate: 37
Rior, plair in reonomy; 87
Rivewime Awault Group: 73
RME-BR]: 28, 27, 57, 59, 61-6%, 71-TI.
141, 148
Romds
benefis to South Vicinam: 102
ooomtruction rate: 111
comslirsctbon amd repair: 22, 59, 100-
10, 108, 107-108, 133, 14547
el rusctinn stamslarls: A5, D00 )05
comtrodling agrmoies: D0
damage to: ¥
engineer troop loroe: 102, 109
goals, by services: 111=12
bocal metaz 9, 11=1E, 0
matrrials, procurcment anad shipmen:
log-104
mileage completed: D11, 122, 143
as s pply routes: 131
Hock, shoriage and profuremend: 102-
105, 107, 109, 111
Hock dieilly, shortage and procumemeni:
104
Rubber, place in cconamy: 7

Sabeniage: 12, 106, 130-1]

Saigen: 3, 7, 9, 17, 21, %0, 37-38, 50, 52,
&5, 50, 69, 73, 77, 86, 91-108, 108,
BN, 149, 145

Sxigon military districy: §

Saigom River and Dielia: 5,7, 89, 114

Spdgon Support Command: 92

Saigon Universiny: 102

Saigom- Hue:Hamsl railroaed: 9



INDEX 163

Sand, sabilicing: 56-57
Sandpumper (doodge): 535
Schsnfachl Barracka: 20
Seaboon 17, 27, 60, B4, 91
Secretary of ihe Navy: Ser Nitee, Paul H.
Sreman Board: 184
Sewage dispoml
cominaciion program: B4-85
costfaction wandsnbs; 45-40
Sharp, Admiral L', 5 CGran: 16, 37, 63-
B3, BT, 159, Sev alio Pacifec Com-
mgnad.
Shell 0l Company: 124, 128, 131
Shipping
ofl-boading: 50-51, 55-56
rerpuirementa: 47
iravel time ja South Vicinam: 3
Shawels, procunement: 105
Singapore: #
Soc Trang: 126
Song Long Song: 109
.'hq'\'l- Co Tay: 9
Sputh Ching Sea: 5, 53
South Pacile theater: 17
Soutlerast Asia theater: 17
Southeast Asia Treaty Organiestion
BEATO): §
Spain: 17
Special  Military Construction  Study
Group: 14, 138
Scate, Depariment of: 62
Sworage lacilivies: 71, B5-87
Subde Bay: 50
Sl Lo Maintemance amil Reopair Paris
Activiny: 100
Supply operatioms: 71, 8585, 113 e
alio Logistical aperations.
scoountability: 117-19
Iy mir: 38, G364
Escilities, expansion of: §8-70, 114-15
shortages, couses of: 134
Surgical Hopital, 85th: 78

Swrvrys: 4

Taiwan (Formosa): 140

Tan My: 189

Tan Sen Nhut: 7, 38, 89, 77, 65, 131, 143,
145

Tanker, in POL supplv: 125, 138, 130
Task Foree Alpha: 1%

Tay Nink: 75

Thailand: 16=17, 78, 127

Thu Mon [ and If jdredipes); 53

Thu D 103, 111

Tiule al Authoristban Act: 48

Tonkin Gwli: 5

Topography: &

Training, defichencies in. Sre Manpower,
ahiillead, lack of.

Trams-Imwiloching Raklmosd: 6

Treaty of Amiy sned Feonomie Rela
Thoas: 0

Tuy Hoa: 48, 62-63, G869, 100-10, 126,
143

Typheons: §, 12, 109

Undied Samies Agency lar Intcrastional
(USAIDG: 10, 19, I3,
IR, 50, 100, [0O, 133, 143, 143
Unitedd Seabes Air Force (USAF): 18-10,
T, 24, 20-30, 406, 62-43, 63, 68, BO,
B, Bd-R7, G081, 198-27, L1, Ser
also Air Force, Seventh,
United Staies Army, Pacific (USARPAC):
3-31, 158
Umited Ststes Army, Ryukya  Dslands
(USARYIS): 48
Unlted Scates Army, Vietam (UFSARV)
Se¢ alw Undved Sistes Avmy Sig
port Group, Vietnam,
stivation: 16
ngineey stafl: M=%
mawe o Long Bink: 77
oo strengths 6, 14, 19-20
Umited Staien Army Baee Developmeeni
Moard: 138
United States Anmy commbbmenes: G, 15,
19-20
Uniied ftaiem Army Comtnscion
Agonay, Vietmam: 31, $
United Seaees Army Enginecr Commans,
Vietnam: 24, 27, 45, 79, 172, 141
United Seabem Army Engincer Construc.
o Agency, Vieinam: 3, 30, %2-03,
7. 108, 114
United $ates Army  Enginecr  Hyslro-
Eraphic Survey: 109
United States Army  Facilithes  Cionpao.
neni Syslem: 138
United Sqates Army Ilﬂd.:lu.ln.rn Area
Covmamaana : 305, 02
Unined Samses Army Maserbc] Commanid:
s



14 BASE DEVELOPMENT IN SOUTH VIETNAM

United Stnecs Army Procunement Agemcy,
Vicinam: 72-13

Undirel States Avmy Suppert Comimand,
Vieinam: 50

United Seases Army Suppon Group,
Vieinam: 13, 15-16 Se¢ abia Unioed
States Army, Vicinam,

Umited Seapen Conmtnsctbon Sall Com-
mitbee: 17

Umited States Contimental Avmy  Come
meandd: T

Unbied Samies Embasy: 37-31, A5, 108-
1o

Usited States Masine Corpac 17, 19, 46,
61, GB-68, 8d, 125, Ser abe Marine
Amphibious Foror, 11 Marime -
vishote Marime Regiments.

Umbied Staies Milicary Asistamce Com-
mand, Viemam. Ser abs Harking
Goneral Panl D:  Wetmontiand.
Goneval William ©C

aitivation: 18
comamand and siall straciure: 15=16, 19
engincer stafl: 20=30, 40-41
uaricrs comsirsction: 145
Repubdic of Vietnam Armod Fosoo,
relationship with: Lk
supply system: 114

Umniced] Seanes Navy: 16<18, 21, 25-26, 29,
=47, 52, 62-63, GR-60, 73, K3-B4,
91, 13, 1RS. 107, 1Os-ER, 190, 13
141, 143, See alio mubardinale agen:
cimn by mame.

Vanee, Cyrua B2 63

Viel Congg: 1080

Vicinam armed foroes. See Republic of
WVieinam Armeil Fosoe.

Vietnam Railway Sysirm: |08- 109

Vin Loag: 125

Vimmcll Cosporation: I7, Te-81, 50

Vi-Graph: 115

Viung Rac 40, 54, 143

Vung Ro Bay: 196

Vung Taw: 19, 30, 38, 52-55, ¥, &, 73,
T5, TO-80, 102, 107, 117, 126, 143

Water mipply
constmaction program: 11, 83-84, 143
45, 147
comsruction stamilamis: 4546
Water isbile, bocal: &5
Weather: 3, 11-12
Well-lrilling: 11, B3=Rd, 143=45%
Werth, Capain Maury, U S Navy: 59
Wesi, local comnsct withiz §
Waimoreland, General William C: 14,
16=17, 30, 57, 45-48, 4849, 62, T4,
17, B7, 103, 108, 142, See alio United
Seates Armvy, Vicinam: United Siaies
Milliary Amivanee Command, Viet-
AR,
Willbur, Lyman [.: 55
Wansen. training of: 141

Rouan Logcr 111

o ULE BOVERMAENT FRONTING OFFICE: 10810 0 -af 120









i
FRAIL A

(LR

[ L L







	BASE DEVELOPMENT IN SOUTH VIETNAM 1965-1970
	Foreword
	Preface
	Contents
	CHAPTER I: The Setting
	CHAPTER II: Organizing the Assistance Effort
	CHAPTER III: Real Estate and Land Acquisition
	CHAPTER IV: Planning and the Construction Concept
	CHAPTER V: The Bases
	CHAPTER VI: Facilities Construction
	CHAPTER Vll: Facilities Engineering
	CHAPTER VIII: The Road Programs
	CHAPTER IX: Construction Logistics
	CHAPTER X: Lessons and a Legacy
	Glossary
	Index

