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Foreword

The United States Army has met an unuosually 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 prob-
lems of waging armed conflict, the assignment in Southeéast Asia
s uquir-gﬂ superimposing the immensely sophisticated tasks of
a modern army upon an underdeveloped environment and adapt-
ing them to demands covering a wide spectrum. These involved
helping to fulfill th : basic needs of an agrarian population, dealing
with the frustrations of antiguerrilla operations, and conducting
conventional campaigns against well-trained and determined regu-
lar units.

As this asignment nears an end, the U5, Army must prepare
for other challenges that may lie ahead. While cognizant that his-
tory never repeats itself exactly and that no army ever profited from
irying to meet a new challenge in terms of the old one, the Army
nevertheless stands 1o beneht immensely from a study of its experi-
ence, its shortcomings 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 Chief 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 great value in
helping the Army develop future 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 his-
tory, to exacting and trying demands.

The reader should be reminded that most of the writing was
accomplished while the war in Vietnam was at its peak, and the
monographs frequently refer to events of the past as if they were
taking place in the present.
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All monographs in the series are based primarily on official
records, with additional material from published and unpublished
secondary works, from debniehing reports and interviews with key
participants, and from the personal experience of the author. To
facilitate security clearance, annotation and detailed hibliography
have been omitted from the published version; a fully documented
account with bibliography is hled with the U.S Army Center of
Military History.

The author of this monograph brings to his subject a wide
background of experience in combat enginecring operations, con-
struction, and staff planning. Major General Robert R. Ploger first
held a position of major engineering significance in 1943-1945 as
the staff engineer and commander of the engineer troop contingent,
a combat battalion, for the 29th Infanury Division which was one of
two U.S. assault divisions on Omana Beach in Normandy. Some
twenty years later, upon being selected in 1966 as the command
engineer in South Vietnam, he had successfu ly held command
of every level of engineer troop formation fron. platoon through
brigade. Aside from the construction aspects of combat engineering,
he first developed competence in performance of formal largescale
construction as a key manager, 1950-]953, within the Okinawa
Engineer District, which managed a $400 million base develop-
ment program in the Ryukyu Islands. Later, immediately belore
proceeding w South Vietnam, he directed the New England Di-
vision of the Corps of Engineers where he had responsibility for
food and hurricane protection, water resource development, and
military construction throughout the six New England states [or
the Chief of Engineers. General Ploger gained competence in stalf
planning through asignmenis 1o the War Department General
Stafl oward the end of World War 1I; 1o Japan Logistical Com-
mand for U5, participation in the Korean War; and to Supreme
Headquarters, Allied Powers Furope (SHAPE), 1958-1961, where
he engaged in planning for physical facilities for the North Atlantic
T'reaty Organization (NATO). In August of 1967, Major General
Ploger left his position as the head of one of the largest engineer
commands in 115, history to become the principal assistant 1o the
Chief of Engineers in maners of topography and military engineer-
ing. In July 1970 he assumed the position of commander of the
U''S. Army Engineer Center and Fort Belvoir., There he has di-
rected the educational program lor engineer officers and enlisted
men of the Army and co-ordinated the development of engineer
doctrine and its supporting training literature while commaneding a
major military installation of the United States Army. Significant
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to his appreciation of the inherent difficulties of operating in a
country less advanced economically than the United States is that
from 1961 to 196% General Ploger studied international economics,
contributing a thesis entitled Planning for Long Range Economic
Development of Underdeveloped Nations.

Washington, D.C. VERENE L. BOWERS
10 A 1973 Major General, USA
The Adjutant General
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Preface

The story of the Army engineers in Vietnam is a chronicle of
ingenuity and selflessly applied energy. To the combat infantryman,
Eacing a treacherous and elusive enemy on successive operations in
mud, paddy, swamp, or jungle, the engineer remained evanescent;
but even though the infantryman seldom observed him, the engi-
neer’s efforts were evident in nearly every phase of military activity.
In the path of the advance the engineer had ferreted out and de-
stroved enemy mines and wnnels. There were the clearings he had
made in the jungle for passage and defense; the airfields, roads, and
bridges for assembly and movement; and the base camps to return
1o, never as comfortable as desired vet somehow each one better
than the last. There were supplies, the wherewithal to endure, 0
sustain strength, and to tangle with any enemy with confidence in
machines, weapons, and support. All were made possible through
the successful struggles of the engineer saldier and his officers against
hostile forces of man and nature.

To write a monograph which does justice to the thousands of
officers and enlisted men who forged the history of the U8, Army
engineers in Vietnam would be a life’s work. I have sought here 1o
provide a broad summary of the engineer's activities and contribu-
tions to the cause of independence and self-determination in the
Republic of Vietnam. Of necessity, this study is concerned only with
the years before 1970. Those achievements lollowing the U.5. phase-
down will constitute another story. There is also a need to chronicle
the many thousand individual “war stories” that have emerged
from the conflict. 1 urge each officer and soldier who feels himself
or his organization in any sense slighted 1o move promptly to record
those events which will clarify, correct, or extend this summary
monograph. Every engineer commander and staff officer who felt
pride in his organization or his work should give others an oppor-
tunity to share in that pride by writing articles of historical signifi-
cance for the library of the Engineer School at Fort Belvoir, for the
Engineer magazine, or for one of the several professional engineer
publications.

I must confess that a great deal of the material contained herein
reflects, albeit unintentionally, my personal atitudes, ideas, and
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concepts. Also, hecause of my personal involvement as engineer
commander from September 1965 o August 1967, the events of
those days perhaps receive undue emphasis and importance. The
contributions of my successors speak for themselves, and whereas |
am inclined 1o feel that no subject addressed after my departure had
not been addressed previously, 1 recognize equally that the deeds
of my successors merit far more notice than this text affords.

My duties as commanding officer of the U.S. Army Engineer
Center and Fort Belvoir, Virginia, during the time this study was
prepared naturally precluded the devotion of my undivided atten-
tion to the development of this history. 1 should, therefore, like to
acknowledge the efforts of three enlisted members of my command
whose research and editorial assistance were invaluable during the
preparation of the manuscript: Specialists Five Terence 5. Cooke
and Richard K. May and Specialist Four Lawrence D. Cress. To
the scores of individuals who offered their advice and suggestions
during the research, and 1o Mrs. Doreen E. Marciniec, who found
her way through all the confusion associated with typing the fnal
draft, I extend my special appreciation.

One final comment is necessary. 1 personally have supported the
United States’ invelvement in South Vietnam, as a soldier and also
as an American. 1 believe unreservedly that the U.S. participation
was right, timely, and well conducted by my military mrrin" and
by most of my peers and subordinates. 1 have come to admire those
South Vietnamese with whom [ had contact, both as individuals and
as a nationality, To those unthinking Americans who affect to view
the South Viemamese deprecatingly or who somehow consider a
human being 12,000 miles away as less a human than his fellow
American, 1 say try wearing his shoes for a while; the world is too
small for any form of superciliousness,

Washington, D.C. ROBERT R. FLOGER
10 April 1973 Major General, U.S. Army
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CHAPTER I
U.S. Army Engineers in 1965

The growing American commitment to the preservation of the
Republic of Vietham found its most dramatic manifestation in
1965 in the rapid manpower buildup carried out by the U.S. Army.
The expanding involvement of the Army Engineer forces was more
a reaction to the growing ULS. strength in Vietnam than the execu-
tion of a precisely drawn plan. From the time the first large con-
tingent of Army engineer troops waded ashore at Cam Ranh
Bay in June 1965, the demands upon the engineers were so im-
mediate and overwhelming that their initial mission appeared
impossible. At Cam Ranh the sand, the heat, tropical rains, and the
incessant calls for engineer assistance all contributed to a dis-
couraging situation, but the engineer troops there, as elsewhere in
South Vietnam, were to establish themselves rapidly as formidable
challengers of the impossible. In an amazingly short time they
would change the face of a country, win the admiration and respect
of those who depended upon them so heavily for support and
facilities, and contribute substantially to the defense of the republic.

Beginning of the Troop Buildup

In January 1965 it was obvious that North Vietnam's immediate
objective was a full-scale offensive aimed a1 cutting South Vietnam
in two and capturing the local and district centers of government.
If successful such a move would place the Saigon government in
jeopardy and might give Hanoi its long-sought wotal victory. The
United States responded to the urgency of the situation by deploy-
ing forces to the extent necessary to thwart any hopes Hanoi might
entertain for an easy and immediate victory in the south,

The United States military commitment in South Vietnam in
January 1965 consisted of about 23,000 men of whom fewer than a
hundred were Army engineer troops. This force, the United States
Military Assistance Command, Vietnam (MACV), consisted of a
substantial number of U.S. advisers with South Vietnamese units,
Army and Marine Corps helicopter units with their necessary logis-
tic support, the 5th U5, Special Forces Group, seven Air Force
squadrons, a Navy headquarters command in Saigon, and an office
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of the Navy's Burean of Yards and Docks whose function it was to
supnrn'i“ civilian contractor construction support to the various
U5 military elements in Vietnam. The civilian contractors alone,
however, could not be expected 1o cope with a dangerously deteri-
orating military situation and the rapid influx of 1.5, Army forces.

Initial deployment of U.S. ground combat forces ok place in
early March of 1965 when marines of the 9th Marine Expeditionary
Brigade, later redesignated the 11T Marine Amphibious Force,
landed at Da Nang and wok up defensive positions in the very vul-
nerable northern provinces of South Vietnam. The 173d Airborne
Brigade was airlifted from Okinawa to Bien Hoa on 5 May 1o
relieve South Vieinamese Army forces of some of their security
responsibilities and to free them for missions designed to search
out and destroy threatening forces. With the growth in tactical
responsibilities of U.S. forces in 1965, more combat and logistical
support units became necessary

Late in 1964 General William C. Westmoreland as the senior
U.S. commander in South Vietnam had recommended to the U.S.
Joint Chiefs of Staff the deployment of an Army Enginecr group
and a logistical command to South Vietnam. Although the need for
a sound logistical base and more extensive U5, support facilities was
foreseen as early as 1962, resources for them had not been provided
at the time. The Joint Chiels approved General Westmoreland's
request, noting that a “military capability was needed to supplement
that of the construction contractor and to respond to a eritical need
for military engineers to accomplish work unsuitable for the con-
tractor.” On 15 January 1965 the request was forwarded to Secretary
of Defense Robert 5. McNamara, who wmned it down after a task
force visited South Vietnam in February, Instead, he a
deployment to Vietnam of 38 logistical planners and 37 operating
personnel. General Westmoreland had requested 5800 logistical
troops and 2400 engineers.

The director of the Pacific division of the Bureau of Yards and
Docks. a naval officer, had stated that the contractor’s “mobilization
and rate of construction accomplishment can and will be prompaly
expanded as required by further program expansion.” At that time,
however, the potential extent of “further program expansion™ was
unknown. It was soon to become all too apparent that a critical
gap with regard to engineer resources existed in contingency plan-
ning for the buildup of U.S. forces.

Early planning for the buildup and operations in Vietnam had
little more to go on than tentative indications of the number of
mancuver battalions that might be deployed. There was no generally
accepted tactical concept, campaign plan, or scheme of logistic sup-
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port upon which effective engineer planning could be based. In fact,
subsequent difficulties tended to confirm that there had been a
remarkable lack of appreciation of the amount of engineer effort
required to support deployments of the scale being considered in
early 1965, The myriad lactors to be considered in planning for any
one of the hundreds of engineer tsks to be performed made the
planning process much more complex than miost commanders who
were not engineers realized. The essence of engineer pl.mning in-
volves a series of evaluations, improvisations, and compromises
which, when given proper attention, produce numpuhmiw and
ciffective engineer support.

The most immediate consideration in any construction planning
is the selection of the site, its preparation, and its development.
Next, material and manpower requirements have to be studied with
respect to the type of facilities 1o be constructed. Methods and
particular techniqres o be employed in construction are deter-
mined. Various options in design are considered and the choice is
made on the basis of utility and materials available. Most important
of all, requests have to be fed into supply channels 1o insure timely
and sequential delivery of construction materials to the site in order
that the project can be completed within the time allotted. The size
and scope of the initial engineer work load in South Vietnam caused
inevitahle shortcuts in the planning process at various levels result-
ing in equally inevitable delays and complications in execution,

Convincing the Department of the Army staff, the Joint Chiefs
of Staff, and Department of Defense officials that engineering re-
quirements had expanded was made more difficult by the normal
tendency of these organizations to wait for the statements of require-
ments sent in by the overseas commanders. These commanders,
however, were ill prepared 1o make such crash estimates because
they lacked enough qualified stall engineers. Indicative of the prob-
lem was the fact that the U.S. Army Support Command, Vietnam,
the predecessor of both the st Logistical Command and Head-
quarters, U.S. Army, Vietnam, had only a very small number of
engineers in the country. The assigned engineers had been com-
mitted primarily for maintenance of facilities in support of the
advisory groups and for minor construction projects for the Army
aviation units that were already engaged in supporting South Viet-
namese forces.

The engineers in Vietnam worked hard to assemble a reasonably
valid Army base development plan and construction program before
the arrival of the firn major engineer contingents. But force levels,
tactical concepts, and stationing plans were so tenuous that precise

long-range planning was impossible. Only through ingenuity and a
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good bit of scrounging were some materials made available o the
first engineer units to arrive in Vietnam.

Expansion of the Traiming Base

Throughout the spring and early summer of 1965 it was gen-
erally assumed both within the Department of the Army staff and
at Headquarters, United States Continental Army Command, that
any aungmentation of the Army force structure would include at
least a partial call-up of Reserve component units and men. As late
as 22 July 1965 in a briefing to a conference of selected Army com-
manders, Major General Michael 5. Davison, Acting Assistant Chief
of Staff for Force Development, reported that on 16 July the Depart-
ment of the Army had received tentative guidance which authorized
an increase of 350,000 in the strength of the Army by the end of
fiscal year 1966 (30 June 1967). Of this number, 100,000 spaces
were to be flled by members of Reserve components.

Contingency plans for a manpower buildup in the Department
of the Army contained the proposed call-up of Reserve components
and men for a period not o exceed twelve months. Based u
experience gained during a partial mobilization in 1961, Conti-
nental Army Command plans had called for an even larger two-
year activation of Reserve component units. Experience had shown
that Reserve units could be readied for deployment overseas much
more quickly than could reorganized or newly activated units in the
active Army. It was the contention of Continental Army Command
that approximately seven months lead time was required to prepare
Reserve units for relief from active duty, and that so much lead
time tended 1o defeat the effectiveness of an activation of only twelve
months. Policies set at higher levels, however, prohibited Reserve
call-ups of a duration greater than one year, and consequently Con-
tinental Army Command’s plan could not be supported.

In any event all such plans were rendered useless on 28 July
1965. On that date in a nationally televised press conference, Presi-
dent Lyndon B. Johnson announced plans for the hulldup of 115
forces in South Vietnam. 115, l:nml:al forces in Vietnam would be
increased immediately to 125,000 men, with additional forces 1o be
deployed as necessary. This increase was to be accomplished, the
President went on to say, through expansion of the active Army by
increased draft calls, but no Reserve units or individuals were to
be called up.

Since major planning policies for expanded U.S. activity in
Southeast Asia had been based on the now [allacious assumption
that a significant proportion of the necessary manpower would come
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from Reserve components, the stage was set for shortages not only
of units but also of men with technical training and managerial
ability. In the understandable desire 10 maximize its readiness to
fight, the Army tries to retain a high proportion of combat forma-
tions in its active forces in peacetime. The cost is always a shortage
of readytogo support units, including engineers. Major General
Thomas |. Hayes 111 described the situation when he observed that
“supporting units seem to bear more than their share of losses as a
Mation progressively reduces its Armed Forces in the years between
wars,” Afver the Korean War many military activities were turned
over to civilians in the United States and the military establish-
ment became more and more dependent on the Reserves for the
majority of Army combat support units as well as technicians re-
quired for wartime operations.

Suddenly deprived of their anticipated reservoir of trained and
skilled manpower, the services in varying degrees experienced
difficulty in meeting initial and subsequent requirements for logistic
and combat support troops and units, The Army was hit hardest of
all. Its strength requirements increased rapidly, and with already
critical deficiencies in the support units the decision not to mobilize
the Reserves or to allow selective call-up of experienced men led the
Army to draw necessary men from other theaters, New units were
later activated in the United States and soon alter semt 1o South
Vietnam; the peak of the engincer buildup was reached in January
of 1968, (Map 2, Charts 1 and 2)

Since nearly half the Army's engineers and engineer equipment
rested with Reserve components, equipment in the early stages of
expansion had 1o be gathered from Reserve units all over the coun-
try to outht fully those Regular Army units alerted for Vietnam.
Crash training programs, intensive recruitment of civil service em-
ployees, reduction of stateside and European tours of duty, and
volunteer programs were initiated to help Al immediate manpower
needs. When these programs failed 1o meet the demands, the Army
began to place officers of its other branches on detail in the Corps
of Engineers.

The Army had 1o expand its training base 10 provide the troops
necessary to meet Vietnam deployment schedules as well as o
satisfy the worldwide requirements for individual replacements in
accordance with the Army’s rotational overseas service policy, The
U5 Continental Army Command had the responsibility for ship-
ping entire units as well as individual replacements 1o Vietnam
and at the same time maintaining an adequate strategic Army lorce
and training base in the United States.

The Continental Army Command’s principal centers for engi-
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CHART | —Locamoxn oF Exciverr Usims 8 THE UNITED STATES,
Jasuvary 1965

Fort Belvoir, Virginia
21st Engineer Company (Map)
3tk Engineer Baualion (Topography)
38th Engineer Detachment (Well Drilling)
60ih Engineer Detachment [(Special Equipment Maintenance)
67th Engineer Detachment [General)
78] Engineer Company (Construction Support)
Bith Engineer Detachment [Forestry)
Blu Engineer Detachment (Forestry)
BTth Engineer Baualion [(Construction)
9is Engineer Battalion [Comban)
99th Engineer Company (Topography)
100th Engineer Company (Float Bridge)
156th Engineer Detachment (Well Drilling)
171st Engineer Detachment (Well Drilling)
495th Engineer Company (Port Construction)
5l4th Engineer Detachment (Chemical)
518th Engineer Detachment (General)
521s Engincer Detachment (Water Tank)
523d Engineer Detachment (Topography)
586th Engineer Platoon (Port Construction)
53Tth Engineer Company | Topography)
540uh Engineer Detachment (Special Equipment Maintenance)
5ith Engineer Detachment {Map)
565th Engineer Detachment (Water Tank)
56tth Engineer Detachment (Water Tank)
5734 Engineer Detachment (Water Tank)
58lst Engineer Company (Maintenance, Direct Support)
585th Engincer Company (Dump Truck)
588th Engineer Detachment (Well Dirilling)
610th Engineer Detachment (Construction)
Fort Benning, Georgia
2d Engineer Batalion (Divisional)
Y6th Engineer Detachment (Water Purification)
Sdth Engineer Dewachment {Unility)
586th Engineer Company (Floar Bridge)
Fort Bliss, Texas
42d Engineer Detachment (Field Maintenance)
82d Enginecer Detachment (Field Maintenance)
$1st Engineer Batalion (Combat)
630th Engineer Company (Light Equipment)
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Chant |—Locamion o Exciveer Usirs ix Tie Usimen STaTes,
Janvary [HE—Contimwed
Fort Bragg, North Carolina
14th Engineer Battalion (Combat)
I4th Engineer Detachment (Water Puriication)
G4th Engineer Company |(Maintenance, Direct Support)
66th Engineer Company (Topography)
BZd Engineer Company (Supply)
Both Engineer Detachment (Urilivy)
102d Engineer Company (Construction Support)
15%th Engineer Group (Construction)
500th Engineer Company (Panel Bridge)
501st Engineer Company (Supply)
S08th Engincer Detachment (Utilivy)
51Tth Engineer Detachment (Terrain)
533d Enginecer Detachment {Imelligence)
53th Engineer Detachment (Intelligence)
585th Engineer Detachment {Intelligence)
568th Engincer Dietachment (Water Tank)
5734 Engineer Company (Float Bridge)
Fort Campbell, Kentucky
Z7th Engineer Battalion (Combat)
$9th Engineer Baualion (Combart)
46th Engineer Detachment (Utility)
vith Engineer Battalion (Combat)
326th Engincer Battalion (Airborne)
5l1th Engineer Company (Panel Bridge)
55%] Engineer Company (Float Bridge)
572d Engineer Company (Light Equipment)
50Tth Engineer Company (Maimenance, Direct Support)
937th Enginecr Group (Comban)
Fort Carson, Colarado
7th Engineer Battalion ([Divisional)
Columbus Army Depot, Ohio
1415t Engineer Detachment (Pars)
142d Engincer Detachment {Pars)
Fort Devens, Massschusetis
20th Emginecr Batalion (Combar)
507th Engineer Detachment (Utility)
555d Engincer Detachment (Uilivy)
Fort Dix. New Jersey
86th Engincer Batalion (Combat)
Fort Gordon, Georgia
290th Engincer Banalion (Combat)
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Cuart | —LocaTion of ENGINEER UNiTs IN THE UNITED STATES,
Janvary 1965—Continued
Granite City Army Depot, 1llinois
185th Engincer Company (Highway Maintenance)
275%d Engincer Detachment (General Support)
512th Engincer Detachment (General Support)
515th Engincer Detachment (Gencral Support)
574th Engincer Company (Depot)
5954 Engineer Group [(Maintenanoc)
Fort Hood, Texas
I6th Engineer Batalion (Combat)
I7th Engineer Baualion (Combat)
542d Enginecr Detachment (Special Equipment Maintenanoe)
567th Engincer Detachment (Water Transport)
569th Engineer Company (Topography)
Fort Knox, Kentucky
5224 Engineer Company (Armor)
Fort Lee, Virginia
T6th Engineer Company (Maintenance, Direct Support)
52th Engincer Detachment (Llviliey)
362d Engineer Company (Light Equipment}
526th Engineer Detachment {Utiliny)
5BBth Enginecr Banalion (Combat)
Fort Lewis, Washington
4ith Engineer Battalion (Divisiomal)
178th Enginecr Company (Maintenance, Direct Support)
504th Engineer Detachment (Field Maimenance)
545d Engineer Detachment (Field Maintenance)
540th Engineer Detachment (Special Equipment Maintenanoe)
53th Enginecr Company (Float Bridge)
557th Engineer Company (Light Equipment)
617th Engineer Company (Pancl Bridge)
$5th Enginecr Detachment (Water Puribication)
Loring Air Force Base, Maine
GZ8ith Enginecr Detachment (Field Maintenance)
Fort Meade, Maryland
19th Engincer Battalion (Combat)
Fort Ord, California
50th Engineer Company (Armor)
Fort Polk, Louisiana
168th Engincer Battalion (Combsat)
578th Engincer Company (Maintenance, Direct Support)
Presidio of San Francisco, Calilornia
510th Enginecr Detachment (Utility)

11
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CrHanT |—Locamioxn oF Excineer Usems in THE UNimen STaTes,
Jaxuvary 18965—Continued
Fort Riley, Kansas
Ist Engineer Batalion {Divisional)
509th Engineer Company (Panel Bridge)
593d Engineer Detachment (Fire Fighting)
Fort Rucker, Alabama
92d Engineer Battalion (Construction)
Fort 5ill, Oklahoma
595 Engineer Company (Construction)
Fort Stewart, Georgia
1689th Engineer Battalion (Construction)
Fort Story, Virginia
2d Engincer Amphibious Support Company
56feh Engineer Amphibious Equipment Company
793 Engineer Amphibious Equipment Company
Weat Point, New York
Gth Engineer Battalion {Combat)
GOth Engincer Company (Construction)
Fart Wolters, Texas
697th Engincer Company (Pipeline)
Fort Leonard Wood, Misouri
S1st Engineer Detachment (Field Maintenance)
461h Engincer Battalion (Construction)
62d Engineer Batalion (Construction)
6i3d Engincer Detachment (Field Maintenance)
1054 Engineer Company (Construction Support)
520th Engineer Company (Maintenance, Dircct Support)
5824 Engineer Detachment (Field Maintenance)
643d Engincer Company (Pipeline)
$2Z1st Engineer Group (Headquarters and Headguarters Company)

Crant 2—Excizeen Usims on Active Dury, CosTiventa Usimen
Staves, Jury 1965

Engineer Group Headguarters
159th Engineer Group !
9215t Engineer Group
37th Enginecr Group !

Combat Engincer
Ist Engineer Battalion !
2d Engineer Battalion
4th Engineer Battalion?
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CHART Z—Exciveer Unims ox Acnive Dury, CoNmiNesTaL Usimen
STATES, JuLy [965—Continued
ith Engincer Battalion (—)?
I4th Engincer Battalion !
lfth Engincer Batalion
17th Engineer Battalion
19th Engineer Batalion *
20th Engineer Battalion !
27th Engineer Battalion *
31s1 Engincer Battalion ®
35th Engineer Battalion *
70th Engineer Baualion *
86th Engincer Battalion *
91st Engineer Battalion
165th Engineer Battalion !
186th Engincer Battalion !
299th Enginecer Battalion '
326th Engincer Battalion
588th Engincer Battalion !
§9th Engineer Company (Armored)
522d Engineer Company (Armored)
Construction Engineer
46ith Engineer Battalion ®
62d Engineer Battalion
B7th Engineer Battalion ®
924 Engineer Battalion !
50th Engineer Company
593d Engineer Company
610th Engineer Detachment
Floatr Bridge
100th Engineer Company *
5584 Engincer Company !
55ith Engineer Company *
573d Engincer Company *
586th Engineer Company
Panel Bridge
500th Engineer Company
50%th Engineer Company
511th Engineer Company ?
617th Engineer Company *
Light Equipment
362d Engineer Company *
557th Engincer Company *
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CHarT 2—Excineer Units o8 AcTive Duty, CoNmiNeNTAL UNITED
StaTes, JuLy 1965—Continwed

572d Engineer Company !

630th Engineer Company !
Construction Support

73 Engincer Company !

B2d Enginecr Company

102d Engineer Company *

103 Engincer Company !

501st Engineer Company

643 Enginecr Comipany *
Map Depot

547th Enginecr Platoon !
Base Photo Map

21wt Engincer Company
Engineer Utility

46th Engincer Detachment *

Bith Engincer Detachmeni ?

329h Engineer Detachment

507th Engineer Detachment ?

508th Engineer Detachment ¥

510th Engineer Detachment

526th Engineer Detachment ¥

544th Engineer Detachment

55%d Engincer Detachment
Engineer Dump Truck

585th Engineer Company !
Engincer Pipeline

697th Engineer Company
Water Transport

567th Enginecer Detachment

568th Engineer Detachment !
Well Drilling

38th Enginecr Detachment !

156th Engineer Detachment ¥

1718t Engineer Detachment ?

588th Engineer Detachment
Engineer Heavy Maintenance

185th Engineer Company
Engineer Maintenance and Support Group Headguarters

593d Engineer Group
Direct Support Maintenance

G4th Engineer Company

76th Engineer Company
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Crant 2—Exoivees Usims ox AcTive Duty, CoNmiNeNTAL UsiTED
States, JuLy 1965—Continued

178th Engineer Company !
520th Engineer Company
578th Engineer Company
581st Engineer Company
597th Engineer Company
Field Maintenamce
31st Engineer Detachment
42d Engincer Detachment
63d Engineer Detachment
82d Engineer Detachment
504th Engineer Detachment
520th Engineer Detachment
5434 Engineer Detachment
G28th Engineer Detachment
Special Equipment Maintenance
Gith Engineer Detachment ?
50th Engineer Detachment
52 Engineer Detachment
59th Engineer Detachment

5T4th Engineer Detachment
Amphibious

2d Engineer Amphibious Support Company
560th Engineer Equipment Company
794 Engineer Equipment Company

General Support
278 Engineer Detachment
512th Engineer Detachment
513th Engineer Detachment !
Farus
1415t Engineer Detachment ?
142d Engineer Detachment !
Firehghting
582d Engineer Detachment
593d Engineer Detachment
Forestry
Bith Engineer Detachment !
Bl Engineer Detachment !
Water Purification
14th Engineer Detachment ?
36th Engineer Detachment
905th Engineer Detachment

15
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Pont Construotion

497th Engineer Company *

5861k Engineer Detachment !
Water Tank

521st Engineer Detachment !

565th Engineer Detachment 1

569th Engineer Detachment !

573d Engineer Detachment !
Gas Generator

67th Engineer Detachment !

518th Engineer Detachment !
Carbon Dioxide Generator

514th Engineer Detachment !
Topographic

30th Engineer Battalion

G6th Engineer Company !

560th Engineer Company !
Base Survey

537th Engineer Company
Reproduction Base

99th Engineer Company
Geodetic Survey

52%d Enginesr Detachment
Terrain

517th Engineer Detachment 1
Technical Intelligence Research

533d Engineer Detachment

53th Engineer Detachment

535th Engineer Detachment

¥ Degployrd 16 Sewik Vietnom bedoie Janusry Sl

T o i i o marslfakiy weir afamiperd by the himy 10 (hidmandr
Conpm caftert whila tn 1983 Ceawqudnily bre cgisctf Saiflchinot il wore senl o Seuth
Vietnim Mod prvided gerrwonnel biless o weie ssen inscivaled.

neer training were Fort Leonard Wood, Missouri, and Fort Belvoir,
Virginia. Like other Army training centers, their operations and
training programs had been greatly curtailed during the years after
Korea. Now their facilities would again undergo a tremendous
expansion within a very short time. It is a tribute to the command’s
Rexibility and responsiveness that the manpower crisis was met;
the 235,000-man increase in Army strength had been absorbed by
Continental Army Command by 20 June 1966,

Within the Army engineer troop structure, the major problems
in the expansion of U.S. efforts in South Vietnam arose from short-
ages of men, equipment, and materials. The proportion of Engineer
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units in the active Army befare the I:uildup pl‘umiml to be woefully
inadequate. In a situation in which most equipment had 1o be
hought through a timeconsuming procedure of competitive pro-
curement, availability of equipment was the deciding factor not
only in the activation of new units within the continental United
States but also in establishing dates for unit readiness. Since there
were eritical shortages of technically trained officers and certain
enlisted specialists such as equipment operators and maintenance
men, new recruits in steadily rising numbers were funneled into
the advanced individual training facilities at Forts Leonard Wood
and Belvair to be schooled in basic engineering skills.

When increased draft calls and a related jump in enlistments
raised the number of men 1o be trained beyond the capacity of the
existing training hase, new programs had to be instituted. To bring
units to full strength as soon as possible as well as to relieve some
of the stress on normal training facilities, Strategic Army Forces
units were assigned some of the responsibility for training recruits
under what was known as the “train and retain as permanent party™
system. Uinder this program a specialized unit could train men o
hll particular positions in the unit with the prospect of keeping
them to alleviate s own shoriages, Because of the diversity ol
engineer training, however, this program was of limited usefulness
in bringing engineer units to full capability, particularly in the face
of equipment shortages within units as they underwent training.
The relatively slow rate at which new men could be trained and
made available through established training bases presented a
particularly acute problem to new diverse engineer units demand-
ing a high degree of technical expertise. (Table 1)

A most serious problem was the shortage among enlisted men
of qualified noncommissioned officers. Throughout the process of
recruit training, stress was placed on the development of leadership
qualities as well as technical pu:aﬁritm{'y, Those individuals who
demonstrated talent for leadership were singled out early in their
training cycles and given opportunities to qualify for advancement
to positions of greater responsibility through asignment to a non-
commissioned officer academy or an officer candidate school, Since
there was a critical need 1w develop noncommissioned officers
rapidly and continuously, academies were organized to produce
competent noncoms in much the same way as the officer candidate
schools produced second licutenants. Forts Leonard Wood and
Belvoir conducted courses designed to instruct new noncommis-
sioned officers in leadership principles and to improve their tech-
nical proficiency before they were semt to Vietnam. Some of these
men became of further value to the Army by retuming from service
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CHART 3—GranuaTes oF OFFICER CANMDATE ScHooL AT ForT Brrvoi,
CustuLaTive Cuteur, 1966-1971
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in Vietnam and teaching new recruits, but many at the conclusion
of two years of draft service took with them to civilian life their
Army-developed skills and experience.

The expansion of the oficer candidate school system provides
one of the more easily chronicled examples of the race between
r:quin:mcnts and resources in the pericd of troop buildup. In the
spring of 1965 the dearth of junior engineer ofhicers was even more
critical than that of noncommissioned officers. In response to this
urgent need for new leadership talent, the Engineer Officer Candi-
date School at Fort Belvoir was reactivated in the fall of 1965. The
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first class began on 15 November, and by 30 June 1966, 1,132 junior
engineer officer graduates had been commissioned. The number
climbed steadily and when the school at Fort Belvoir closed on 1
January 1971 it had graduated a wotal of 10,380 second lieutenants,
not all of whom entered the Corps of Engineers. (Chart 1)

Because the engineers lacked the manpower base in the active
Army at the beginning of the troop buildup and because the [acili-
ties for engineer recruit training were largely limited o two posts,
units going to South Vietnam during the first year of the buildup
proved short of engineer experience and skills. But the engineers’
reputation for resourcefulness and determination which became
their trademark in Vietnam had its beginning in their preparations
for deployment. The professional Engineer Corps commanders at
all levels continuously strove to bring newly activated or reorganized
units 1o an acceptable degree of readiness in spite of compressed
training times and frequently in the face of understrength cadres
and equipment shortages.

The first contingent of U.S. Army engineers in Vietnam faced
the challenge of developing a base of support activities in a combat
rone with a logistical backup consisting of a single source of supplies
at a distance of nine o twelve thousand miles across the Pacific
Ocean. When the decision was made in 1965 to expand the role of
the United States in the defense of the Republic of Vietnam, it was
apparent at once that a large complex of airfields, roads, porws, pipe-
lines, storage facilities, and cantonments to support tactical opera-
tions would be needed. And soon after he arrived in S3outh Vietnam
the engineer soldier—enlisted man or officer—realized that he was
essential o the wotal effort. His sense of purpose and his ability to
improvise with whatever materials could be scraped together quickly
made him indispensable.



CHAPTER 11

Preparations for Engineer Operations
in Vietnam

As the number of American advisers and the amount of tech-
nical aid to Vietnam increased, commands at Pentagon and Pacific
theater level as well as small advisory detachments already in Viet-
nam prepared contingency plans against a substantial troop buildup
in Southeast Asia. The purpose of the planning, a routine military
practice, was to establish an adequate base from which realistic de-
tailed planning could proceed. Operational concepts stating nu-
merous alternatives were prepared, as were programs for expanding
logistical support throughout the area. Obstacles that might become
decisive factors in operational planning were described and assessed.

A construction program developed by the staff of the Com-
mander in Chief, Pacific, during 1964 called for the use of tents
from D-<lay to D plus six months, except for hospitals, and a mini-
mum of temporary or emergency facilities to be constructed for
extending the established mission beyond D plus six months.
Provisions were made for the forecast troop cffort to be managed
first by the Army command in the Ryukyu Islands, then by a
logistical command, which was 1o be cadred from the resources of
the US, Army Support Command already in South Vietnam, Con-
struction before D-day was to be Ananced under the normal peace-
time procedures of the Military Construction, Army, program.
Anticipating a change after combat operations began, the plan left
post-Deday construction programming and funding to the discretion
of the Deparument of the Army. The existence of civilian contrac-
tors in Vietnam was noted, but they were not expected to furnish a
significant amount of military construction,

In spite of this initial stab a1 preparatory planning, few authori-
ties were willing 1o address the subject of engineer support prior
to a national commitment. No commander wished to prescribe the
investment of hundreds of millions of dollars in supplies alone
without a clear mandate. Unfortunately, this unwillingness resulted
in almost unavoidable planning inadequacies, especially in long-
range building programs.

Planners estimated correctly that the Vietnamese economy was
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incapable of providing the construction material necessary to sup-
port ULS. troops, but failed to give adequate consideration to the
severely limited port capacities in South Vietnam. Plans for port
facilities 1o receive the massive shipments of supplies and equip-
ment necessary to sustain a large military buildup were not fully
developed before the initial deployment of American troops.

One reason for the lack of planning for port facilities can be
credited to the numbers of American troops finally sent to Vietnam
and the timing of their arrival. Early contingency plans called for
rapid movement of the majority of American fighting forces (a
number much smaller than that finally sent to Vietmam) within
a period of sixty to ninety days. The decision to deploy troops
gradually and in numbers far exceeding original estimates invali-
dated much of the work done by planners.

Financing procedures mentioned in the contingency plans
echoed preliminary experience from military deployments of the
recent past. It was expected that military construction funds, which
had been in use in Vietnam since American advisers frst arrived
there, would be used until the deployment of American troops
began in earnest. Thereafter, complete fAexibility in the use of all
military funds was anticipated. The planners had no way of know-
ing that there would be no national mobilization for the war effort.
Resistance in Congress to large budgetary requests for construction
[unds without specific statements of purpose and destination pushed
the rigid peacetime accounting system of the Military Construction,
Army, program into the war zone. The needs of the construction
program in Vietnam and the requirements of the accounting system
plagued Army engineers during some of the early and most critical
periods of the war.

At the beginning of 1965 the Army command in Vietnam drew
up a set of plans suggesting priorities for a large-scale construction
program in the event of a large troop buildup. Airfields were con-
sidered of vital importance. General Westmoreland realized that
aviation would play a key role in jungle warfare, and the mobility
of troops and supplies could very well depend uporl the availability
of airfields at strategic points throughout the country. Next in
importance were the construction and maintenance of supply routes
—raoads and railroads that would provide the Army with safe routes
for convoy travel and give the citizens of South Vietnam the means
to bring produce wo market. Port facilities were ranked third.
Finally, logistic bases and support facilities were to be built. The
theme of the entire program was to be austerity and wtility; no
money was o be wasted and every ounce of material was to be used.

Though the plans drawn up at all levels of the Army command
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system were basically sound, they failed to provide the latitude that
was necessary for operations in the unconventional war in Vietnam.
When troop deployment surpassed levels described in contingency
plans, many plans were nullified. Base development plans, geared
clasely to expected troop levels, became obsolete when the scale of
operations differed substantially Irom the specified force level upon
which construction plans were based.

Engineer Advisers

While contingency planning was the principle concern of the
staffs of major commanders both overseas and within the United
States, individual Army advisers worked diligently to assist the
Vietnamese in strengthening their national military forces and in
developing a stable, politically viable society.

Under guidance from stalf members of the Military Assistance
Command, Vietnam, engineer advisers persuaded the Vietnamese
to organize a workable engineer structure in their own armed
forces. In the Military Assistance Command staff organization, the
engineer branch was responsible for every aspect of advice in engi-
neer planning and direction. Alongside their counterparts in the
Vietnamese Army, American engineer advisers assisted in opera-
tional matters pertaining to the receipt, storage, and issuc of engi-
neer and transportation equipment, material, and repair parts.
Equipment maintenance, repair, and the management and utiliza-
tion of materials and equipment received particular emphasis. As
Military Assistance Program funds became available, engineers
aided the South Vietnamese Army in the determination of con-
struction needs and in the preparation of priority statements neces-
sary for allocation of funds,

The American engineer advisers worked with their Vietnamese
military counterparts across the full range of engineer functions
and at every level of the command structure, Assisting in the plan-
ning and advising on engineer operations in the field were only two
aspects of the engineer role. To overcome cultural and educational
differences that olten generated distrust, engineer advisers were
constantly briefing their American chiefs on problems that con-
fronted them in the held. In addition to their other duties, they
were responsible for collecting military geographic intelligence that
could contribute later o [ullscale engineer operations in their
local areas.

Civic action projects constituted another important part of the
engineer advisers’ responsibilities. With funds made available from
a provincial office of the U.S. Operations Mission—a branch of the
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State Department responsible for military and technical aid o
Vietnam—cement, reinforcing steel, and galvanired roofing could
be purchased for use in repairs and small construction projects.
Advisers were encouraged to provide local citizens with engineer
hand tools and construction equipment for small projects in ham-
lets. The resulting co-operative building projects improved rela-
tions between the American military and local citzenry,

The engineer advisers played an even more important part in
larger military construction projects at the local level. Their influ-
ence and asistance in defining building needs and characteristics
aided Vietnamese engineers in securing funds for such projects.

Three times a year funds were released by the Agency for Inter-
national Development to meet routine Vietnamese maintenance
needs. An after-the-fact check was made on the use of these funds,
and it became the job of the engineer advisers to make sure that
funds were used for materials for sell-help programs and approved
construction projects. They often found themselves spending as
much time supervising the accounting for construction [unds as
supervising actual construction.

The advisory detachment of the Vietnamese Engineer School at
Phu Cuong, fifteen miles north of Saigon, aimed at improving the
effectiveness of the school, whose purpose was to train officers, officer
candidates, noncommissioned officers, and enlisted men of the Viet-
namese Corps of Engineers and associated agencies in the tech-
niques, procedures, and methods of military engineering. Officer
instruction included courses in preventive maintenance, demaoli-
tion, and soils engineering. Enlisted courses covered the operation
of air compressors, wagon drills, cranes, dogers, and scrapers:
carpentry: engineer supply; and a host of related subjects.

Civilian Contractors

Before 1962 construction and facility maintenance support for
American advisers in Vietnam was provided by a management
structure organic to the LS, Naval Support Activity and patterned
after the public works and utilities organizations found on military
installations in the United Seates. Directed from a central head-
quarters in Saigon, working detachments were stationed and op-
erated at locations where there were concentrations of American
advisers. In 1962 Lieutenant General Paul D. Harkins, then head
of the Military Assistance Command, Vietnam, desiring 1o free
more troops for advisory duties, requested that the U.S. Army and
Japan negotiate a contract for facilities engineering services for the
advisory installations in Vietnam. In May 1963 a cost-plus-a-fixed-
fee contract was awarded to Pacific Architects and Engineers.
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ViErsasmese Socmes Guanmse Foorteriper erecled as a local creee project

This first contract provided for the support of military installa-
tions at Tan Son Nhut, Da Nang, Pleiku, Qui Mhon, Nha Trang,
and the central office of the Military Assistance Command in Saigon.
In the initial phase requirements were minimal, consisting of
normal maintenance and repair wo leased facilities housing some
five thousand advisers and their dependents. Water and electricity
were provided from commercial sources and necessary equipment
was [urnished by the Military Assistance Command. The contractor
was expected 1o make repairs, operate equipment, and fll needed
Management positions.

While organiring his management and work forces along the
same lines as the repair and utilities sections in the Army, the
contractor hired a staff of 5 Americans, 284 local citirens, and 9
experienced, free-lance engineers of other nationalities. The initial
contract, valued at $384,000, was administered by the U5 Army
Support Group purchasing and contracting officer in Saigon.

The number of troops receiving contract engineer maintenance
support increased from 5,000 at six sites in 1964 wo 48,000 at eleven
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installations by the end of 1965 The funded cost increased [rom
$384 thousand tw over $4 million, while total employment rose
from less than 300 o over 2,000, By the end of 1965 some 700 TS
Army troops had been assigned throughout Viemmam o administer
the contract and supplement the activities of the contractor.

The decision to use civilian contractors to assist in the construc-
tion program caught most of those contractors already in Vietnam
in the process of closing down their operations. In October 1963,
it had been anticipated by some that the major role of U.S. forces
in Vietnam would be over by 1965, The construction combine of
Raymond International and Meorrison-Knudsen, mobilized in Viet-
nam in 1962, was preparing to dishand it organization during the
spring of 1964. By July of that year the value of work performed by
the contractors had been reduced to a monthly rate of about $0.9
million from a previous peak of about $2 million. Material stock-
piles had been depleted and no construction equipment was on
order. Logistical base building had been cut back and construction
was slowly coming to a halt. There were no construction troops in
Vietnam and plans to send them were being held up by the Office
of the Secretary of Defense.

While the Army and the Department of Defense were attempi-
ing to seitle the questions of whether to introduce engineer units
into Vietnam and how many, civilian construction began to pick
up speed. Military Assistance Program funds became available in
September 1964 and additional construction equipment was or-
dered. A Saigon stockpile was authorized and a contractors’ supply
system from San Bruno, California, to Saigon was put in operation.
The contractors’ capabilities were expanded in an attempt 1o push
the rate of performing construction above 55 million value per
month, Even at this work rate only the most critical projects
assigned to civilian contractors in the last half of 1964 could be
completed by January 1966. Less critical projects funded by the
Military Assistance Program and the Agency for Intermational
Development and assigned to these contractors were of necessity
deferred, hopefully to be completed by Vietnamese contractors,
Army engincers, or Navy construction battalions (Seabees). At
that time nearly all Army engineers and most Seabees were still in
the United States, with a scatering of Seabee elements on bases
throughout the Pacific Command.

Until May 1965 the planning for engineer support of a general
troop buildup was characterized by the same lack of definition
suffered by operations planning. The absence of precise operational
plans could be expected o force solutions that were less than satis
factory on the engineer as well as the logistician. The latter was in
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a poor position to estimate his own requirements for construction;
this in turn lessened the ability of the Army engineers to prepare
a well-reasoned response. The presence of some engineers, includ-
ing competent contractors, in Viemam perhaps fostered a false
confidence that needs would be met. All available engineer re-
sources were actually already committed. When there 1s competitive
pressure to complete current tasks while devoting attention o
potential tasks, the long-range problem too often is set aside. The
cost can be wagic. In South Vietnam, the Army engineers were
introduced at the latest possible moment that could permit success.

Readying of First Engineer Units

The primary source of units for rapid deployment 1o the Repub-
lic of Vietnam was the Sirategic Army Forces whose units were
presumably ready to respond quickly and professionally to short
notice commitments anywhere in the world. Such units were in-
tended to provide an immediate source of highly trained and capa-
ble soldiers and outstanding leaders. Through the Unit Readines
Report system, the Department of the Army received information
on the degrees of readiness of all combat, combat support, and com-
bat service support units of the active Army. Through this informa-
tion, the Department of the Army sought to insure that each unit
had its full complement of men with the required skills, that it
had all authorized equipment on hand in operating condition, and
that it maintained a state of raining that would permit it to ac-
complish its normal mision. The index rating assigned a unit to
reflect the actual level of readiness was called Repcox (readiness
condition) . Each Strategic Army Forces unit was assigned a Repcox
rating from 1 to 4, with Repcox | designating the highest state of
readiness.

The following elements went into the calculation of a unit's
readiness condition: the strength of the unit as compared to its full
table of organization and equipment; the proportion of individual
fillers capable of performing in designated military occupational
specialties; the percentage of refresher training, squad or crew
proficiency training, and unit proficiency training that had been
accomplished; the readiness rating the unit had received in field
exercises and in technical proficiency inspections; the equipment in
hand as compared to the authorized equipment on the unit's able
of organization and equipment; and the equipment’s suitability
for deployment. Before the roop buildup was complete, almost
every element of engineers in the Strategic Army Forces would be
sent to the Republic of Viemam. (See Chart 2.)
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Omn 10 April 1965 the headquarters of the 35th Engineer Group
(Construction) at Fort Polk, Louisiana, with a readiness condition
of 1, was alerted for deployment to Vietnam. Colonel William F.
Hari, Jr., commanded the group, 1o which was assigned the 46ith
Engineer Bautalion (Construction), the 168th Engincer Battalion
{Combat) , and a maintenance company. However, neither of the
assigned battalions was selected 10 accompany the group head-
quarters to Vietnam. Instead, the 864th Engineer Batalion (Con-
struction) from Fort Wolters, Texas, and the 34th Engineer
Batalion (Construction) [rom Fore Ord, California, were chosen
o go o Vietnam with Headquarters, 35th Engineer Group. The
original two baualions of the group soon followed.

Deployment criteria contained in Department of the Army
movement directives brought about considerable changes in the
$5th Group headquarters. The criteria dictated that before deploy-
ment an individual must have at least six months time remaining
in service and be outside prior commitments of troops to other
assignments. A significant number of men in the 35th Group head-
quarters and headquarters company failed o qualily for deploy-
ment; as a result there was an initial wrnover of 30 percent in
officers, 66 percent in warrant officers, and 23 percent in enlisted
men. Ultimately only four officers, two of them hield grade, of the
original staff of twenty were sent to Vietnam: Colonel Hart himself,
the executive officer, the adjutant. and the commander of the
aviation section. The vacancies created by reasignment of the
ineligibles from the unit were filled before embarkation, but
Colonel Hart and most of his staff did not get really acquainted
nor did they work together until they were aboard the LUISNS
Eltinge, bound for Vietnam. Further, since the two battalions thart
were to be assigned to the 35th Engineer Group were not from
Fort Polk, Colonel Hart Arst met their commanders and staffs
after boarding the transport Eltinge. In fact, although the com-
manding officer of the 84th, Lieutenant Colonel Joseph J. -Roche-
fort, was on board the Eltinge, the commander of the 864th,
Lieutenant Colonel James E. Bunch, was not. He had left with an
advance party from his battalion for Cam Ranh Bay where he was
to prepare for the arrival of the transport.

While the 35th Group was busy preparing to embark for South-
east Asia, a flurry of activity was taking place at Fort Campbell,
Rentucky, where the 7th Engincer Battalion (Combat), com-
manded by Lieutenant Colonel Leonard Edelstein, was located.
Onginally alerted for possible deployment in August 1964, the
battalion spent the next year as a “"One-Buck”™ unit—a code desig-
nation applied by the Continental Army Command which required
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the battalion to be in readiness for deployment on 48-hour notice.
The 70th Batialion hnally departed its home station on 2 August
1965, arriving at Qui Nhon seventeen days later.

Despite the imposed rules for readiness, the battalion’s posture
in mid-June 1965, when the actual movement order was received,
had dropped considerably below the required status. This was due,
in part, to the protracted waiting period, which created ineficiencies
in manpower utilization. Other factors forced local exceptions to
rules and use of administrative shuffling to meet requirements.
Nevertheless, almost all the key men were on hand and the hatalion
staff had worked together for nearly a year when the unit left for
Vietnam. The equipment, also kept prepared during a vear for a
48-hour deployment notice, was ruled inadequate for deployment
until the arrival of new standard road graders and the multifuel
series of vehicles,

Movement of battalion equipment of the 70th to the port of
Mobile, Alabama, began on 15 July. Approximately two days were
required for the move, for which only a few railroad flatcars were
called into service. The use of commercial trucks lessened many
of the burdens inherent in the overland movement of a battalion’s
equipment. Loading, chocking, and bracing were much more easily
accomplished on truck transports than on railroad fAatcars.

Because the 70th Battalion's alert status was prolonged, it was
able to avoid many personnel problems that plagued other units.
Soldiers who became ineligible for overseas deployment for admin-
istrative reasons were replaced in the unit by men capable of meet-
ing the criteria fully. As a result, an abnormal number of personnel
actions was processed during the year prior to deployment, but
only a minimal amount after the receipt of final alert orders. By
2 August, when the troops were airlifted 1o Oakland for deploy-
ment 1o Vietnam by ship, the battalion was as ready as it could be.

All equipment was shipped ot of Mobile aboard one of the
new Lykes automated freighters and arrived in Vietnam before the
main body of the battalion. The advance party, with the assistance
of Colonel Rochefort’s 84th Engineer Bamalion, already at Qui
Nhon, collected the battalion's equipment in an assembly area on
the beach as it was off-loaded so that the men of the 70th upon
landing were able to utilize their own equipment to move to their
bivouac area. Two days later, on 23 August, the 70th was hard at
work constructing access roads into, and assisting in the construc-
tion of, the base camp for the Ist Cavalry Division at An Khe.

At Fort Belvoir the 87th Engineer Bawtalion [(Construction)
also spent the early summer of 1965 preparing for deployment o
Vietnam. When Lieutenamt Colonel John ]J. McCulloch asumed
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command of the 87th in June, he was told by Lieutenant General
William F. Cassidy, the commanding general of Fort Belvoir, that
the unit would move 1o Vietnam in about ten days. The battalion
had been alerted 1o such a move for more than a month.

In June of 1965 the personnel sitnation in the 87th was critical.
Morale was low: the baualion was understrength both in officers
and enlisted men, and the untimely retirement of the batalion
sergeant major and one line company first sergeant had aggravated
the situation. Immediate requests for relief from assignment due to
physical and personal problems had to be evaluated. Fillers were
coming in, and with them came administrative and assimilation
problems. The most serious was the difficulty of obtaining men
trained in construction engineer skills. This critical shortage of
construction men was alleviated to some degree through assign-
ment of men trained as combat engineers. These apparent mal-
asignments later proved an advantage to the battalion when it was
called upon to support various combat missions in Vietnam. The
battalion was plagued with the usual inconveniences associated
with the mass movement of a large number of troops to an overseas
area. Housing for dependents, physicals, dental examinations, and
insuring that all had their predeparture leaves were all part of
preparing the unit for departure. Most of the problems in them-
selves were not unusual. The difhiculty stemmed from the number
of problems, all occurring at the same time.

The preparation of the 87th Battalion's equipment for move-
ment was handled routinely for the most part, but trouble arose in
hnding substitutes for items in the batalion's normal stocks which
would be out of place in Southeast Asia. Colonel McCulloch had
talked to a few individuals who had recently returned from Vietnam
and he had also studied intelligence reports of the area. Basing his
selection on what he could ascertain through his own investigations,
Colonel McCulloch sought to altain additional wents, refrigeration
equipment, and water distributors in place of much less practical
iems such as space heaters. The command at Fort Belvoir was
most responsive to such attempts. Before the 87th left Fort Belvair,
it had secured through donation and salvage nine household re-
[rigerators which were worth their weight in gold once the baualion
landed in Vietnam.

Headed by Colonel McCulloch, the advance party of the 87th
departed for Saigon in the latter part of July. The Aight was rough
and filled with delays. The advance party of hifty men arrived in
Saigon quite unexpectedly 1o find that a decision on the initial
location for the 87th had been delayed. While awaiting instructions
from the commander of the Ist Logistical Command, Colonel Mec-
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Culloch was able 1o obtain some of the items excluded from the
shipment from the United States. He was successful in acquiring
tentage for his entire batalion as well as a number of small elec.
trical generators.

Word finally arrived indicating that the 87th was to be located at
Cam Ranh Bay under the command of the 35th Group. The ma-
jority of the advance party and the equipment flew first 10 Nha
Trang and then on to Cam Ranh Bay. The bulk of the equipment
brought by the advance party was moved by barge to Cam Ranh
Bay a short time later.

By Se ber of 1965 the American buildup and, in particular,
the buildup of US. Army engineers had been launched. Many
more companies, battalions, groups, and even two engineer brigades
would follow these first engineer units to the Republic of Vietnam
in the months and years to come. Their efforts would provide a
lasting tribute to the professional resourcefulness of Army engi-
neers in the support of the allied military effort.



CHAPTER 111
Initial Engagement of Engineers

Just seventeen days after they were alerted, on 27 April 1965,
the 35th Group headquarters and the 864th Baualion dispatched
an advance party to the Republic of Vietnam. Under the command
of Lieutenant Colonel Thomas C. Haskins, executive officer of the
35th Group, members ol the party arrived in Saigon on 3 May
and co-ordinated with the newly activated 1st Logistical Command
of the Army in planning for the arrival of th: 35th Group. They
learned that the group was to operate under the command of
Colonel Robert W. Duke (not to be confused with the Engineer
officer of the same last name) , head of the Ist Logistical Command,
whose headquarters was located in the outskirts of Saigon close
to the international airport at Tan Son Nhut

Tactical plans being formulated at the time contemplated
putting the American marines in the northernmost political-mili-
tary section of the country, known as 1 Corps Tactical Zone. Since it
already possessed an operating port at Da Nang, the U5 Nawvy,
normally charged with logistical support of its marines, was given
the responsibility for support activities throughout that zone. In
the other three rones the Army was to arrange for reception of
troops, equipment. and supplies—a task asigned tw the st
Logistical Command. Alter reviewing anchorages, ports, roadnets,
and security considerations, the command decided to expand port
and airheld capacities at Saigon, Qui Nhon, and Vung Tau. In
addition a massive construction project was to transform the Cam
Ranh peninsula with its well-protected natural harbor into a major
port and logistical complex. The matter of how best to apply the
slim resources of the incoming 35th Group was studied by its
advance party and Army command elements in Saigon. Jointly
they arrived at the priorities of troop construction and developed a
plan for the initial distribution of the 2,300 engineer troops that
were to arrive at the end of May. They selected landing points for
the group and made the necessary armangements for the landings.

Preparations To Receive First Units
A provisional post detachment in the person of a single lieu-
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tenant had arrived at Cam Ranh Bay on 22 April and was working
with the government of the Republic of Vietnam and the Viet-
namese Navy to plan for the arrival of the first US. troop con-
tingent. The lieutenant and the advance parties concluded
arrangements for security for the landing, acquisition of land, and
organization of an indigenous labor force o support engineer op-
erations.

Before the U.S. troop buildup, land used by LS. advisory troops
was either leased from private owners or provided by the govern-
ment of Vietnam., When there were squatters the United Staves
paid the cost of indemnihcation and relocation but the title ftself
was obtained and held by the government of Vietnam, which lacked
the financial resources to pay the real estate costs for the influx of
LS. wroops. Such a system for land acquisition was obviously un-
realistic. For example, in the spring of 1965 when the marines
arrived ar Da Nang two Army ofhcers from the Miliary Assistance
Command had 10 negotiate on the spot with 1,800 different land
owners and spend $620,000 to get the land at Da Nang.

Although the government of Vietnam established a real estae
board during the spring of 1966 1o deal with U.S. real estate officers,
acquiring land continued to be an annoying problem for the US.
engineers. The seriousness of the diffbculties as early as 1965 is
reflected in an unofficial change in troop structure in the late sum-
mer of that year. When a terrain analysis detachment of five officers
and five enlisted men arrived in Saigon ready to perform s
customary mission of evaluating land forms, topography, and sur-
face characteristics, it was placed within the Engincer Section of
the U.S. Military Assistance Command where it became the rveal
estate office within that section. The terrain analysts prompily
became embroiled in veal estate matters, never performing the
mission for which they had been dispatched.

Because of the absence of a local labor pool in the Cam Ranh
Bay area, General Westmoreland in April 1965 recommended w0
the government of Vietnam that it resettle refugees and displaced
persons there. The recommendation was well received and the
government began planning for the relocation of approximately
5,000 Vietnamese in a model village to be built at Ba Ngoi across
Cam Ranh Bay from the peninsula. Settlers began wo arrive at the
village as early as July 1965 and soon provided much needed sup-
port for various engineer activities in the area. By mid-1968, the
population of the village had climbed o over 15,000,

The priorities for troop construction and the plan for the
initial distribution of construction troops were dictated by the
importance attached to ports and harbors that could accommodate
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oceangoing vessels. The fact that the U.S. logistical system in Viet-
nam was in its infancy and that there was no delineation of front
lines or rear areas led 1o the establishment of three major comhbat
support areas for the Army, These were Saigon with its neighboring
Vung Tau, Cam Ranh Bay, and Qui Nhon. At first construction
would be concentrated in these areas. Contractor consiruction was
at this time heavily committed in the Saigon area but was o be
extended to develop a fighter base for the Air Force on the Cam
Ranh peninsula as soon as possible. The first Army engineers were
to work at Cam Ranh and Qui Nhon. With the arrival in June of
the 35th Engineer Group the urgent projects of developing Qui
Nhon and Cam Ranh Bay into port-<depot staging area complexes
got under way.

The 35th Engineer Group

The main body of the 35th Engineer Group headquarters and
headquarters company left Fort Polk, Louisiana, on 12 May 1965,
and along with the 84th Battalion, the 864th Baualion, the 513th
Engineer Company (Dump Truck), the 584th Engineer Company
({Light Equipment) , the 178th Engineer Company (Maintenance),
and the 53d Engineer Company (Supply Point), boarded the
USNS Eltinge and left San Francisco, California, for the Republic
of Vietnam on 13 May. The time of arrival was set as 30 May; how-
ever, the ship, a World War I1 Liberty ship just out of mothballs,
had mechanical breakdowns almost daily. Finally, multiple pump
failures occurred in mid-Pacific and the ship had o be towed 500
miles to Midway Island where all the troops and the cargo were
transferred o the USNS Barreif. After some additional delay
occasioned by the loading operation, the Barreil sailed for Vietnam
via the Philippines.

Although the journey was not an anspicious beginning for the
engineer story in Vietnam, it had its bright side for the troops. The
delay at Midway provided the men an opportunity for recreation
and exercise after the cramped living conditions aboard the Eltinge.
The Barreit continued to its original destination, the Philippines,
where it discharged dependents and other travelers before setting
out for Vietnam. This unprogrammed stop for the engineers per-
mitted the leader of the advance party, Colonel Haskins, to fly in
from Saigon and brief commanders and staff officers. When plans
were hnished, Colonel Haskins flew back to Saigon to complete
preparations for landing and deploying troops when they reached
Vietnam,
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Pomt a1 Casi Raxi Bay, Avcust 1965

The Firit Engineers at Cam Ranh Bay

On 9 June 1965, just twenty-seven days after the main body had
left for Southeast Asia, the USNS Barrett dropped anchor in Cam
Ranh Bay and the first major contingent of U'.S. Army engineers
landed. These engineers found a peninsula seventeen miles long
and five miles wide at its widest point, connecting with the main.
land at the northern extremity and forming a protected harbor
of approximately forty square kilometers with depths to twenty-
four meters, and covered with low shrubs in the north. Near the tip
of the peninsula was a group of granitic mountains averaging one
hundred meters above sea level and a small freshwater lake. One
worn, unpaved road existed on the peninsula, and one narrow pier,
recently built by contract for the U.S. Operations Mission in Viet-
nam, thrust out into the bay. This finger pier could accommodane
no more than two ships at any one time. A small 800-foot airstrip
which the French Army had built and which had been used by
the pier contractor paralleled the shoreline. The peninsula was
bleak and barren, but from this scattering of sand and shrubs
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soldiers were to build one of the major logistical bases and supply
depots in the Republic of Vietnam.

The party that disembarked on the peninsula consisted of the
35th Group headquarters, the 864th Engineer Baualion, Company
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D of the 84th Engineer Battalion, the 534th Engineer Company,
the 513th Engineer Company, the 178th Engineer Company, the
53 Engineer Company, and the 22d Finance Detachment. The
remainder of the B4th Baualion proceeded north aboard ship o
Qui Nhon, arriving there two days later. Several of the units that
disembarked at Cam Ranh Bay left shortly thereafver for ather lo-
cations in South Vietnam. Company D of the 84th left Cam Ranh
on an ST (landing ship, tank) for Vang Tau on orders from the
Ist Logistical Command. The 22d Detachment was transferred o
Nha Trang, the maintenance company to Saigon. The supply point
company remained at Cam Ranh but later passed from the control
of the 35th Group to that of the Cam Ranh Bay Logistics Area.
Remaining on the peninsula at Cam Ranh Bay and under the
command of the 35th Group headquarters were the group head-
quarters company and the 864th Battalion, as well as the dump
truck and light equipment companies.

Most of the engineers at Cam Ranh Bay in 1965 were pro-
fessional soldiers. (Mag 3) At this early stage in the war the Army
was not yet an army of conscripts, and many of the senior officers
and noncommissioned officers had been in service long enough o
gee pction in Korea and even in Waorld War 11, There were few
at Cam Ranh who had not welcomed their new assignment, and
these first engineers were particularly competent, aggressive soldiers.

From the time of his landing at Cam Ranh Bay, the command-
ing officer of the 35th Engineer Group, charged with troop construc-
tion operations, also had the mission assigned by the Commanding
Offscer, 1st Logistical Command, of establishing the Cam Ranh
Bay Logistics Area and commanding all 1st Logistical Command
troops in the area. Thus Colonel Hart and his staff found them-
selves in a dual role in which they had 1o plan, establish, and
operate area mail, chaplain, and medical services; operate a military
police detachment; procure rations and establish and operate depois
for all supplies: and concern themselves with all manner of non-
engineer functions. This arrangement lasted for the better part of
three months until the command of the Cam Ranh Bay Logistics
Area passed to an incoming quartermaster unit.

The Engineers Tackle the Environment

The first night the engineers stayed on Cam Ranh peninsula,
Colonel Hart had machine gun positions established and listening
posts set up. The rain poured down, indifferent to the calendar's
dictate for the dry season. The Viet Cong made their presence felt
with some long-range, incflective sniping. The uninitiated spent a
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EantHMmovERS LEVEL SAND af Cam Ranh engineer complex, 1965,

very apprehensive first night, but the presence of seasoned officers
and noncommissioned officers strengthened morale.

For the next few days Vietnamese troops provided security
while the engineers set up bivouac. A campsite immediately ad-
jacent to the landing point quickly appeared as the engineers set up
their cots and arranged their belongings in an inescapable sea of
unstable sand. Tents for headquarters as well as for kiwchens and
for vehicle maintenance added more dark green canvas in neatly
aligned rows above the orange-yellow sand that glittered in the
tropic sumn.

After the base camp had been established, the engineers as-
sumed their full responsibility for security. A mutual security plan
was worked out and co-ordinated locally with the commander of
the Vietnamese naval training establishment, Lieutenant Com-
mander Ha, but security measures were a heavy burden uneil 12
July when a battalion of the 2d Brigade, Ist Infantry Division,
arrived at Cam Ranh. In October the responsibility for providing
security for the Cam Ranh peninsula and the surrounding area was
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given to the 2d Marine (Dragon) Brigade from the Republic of
Rorea. The major threat remained long-range sniping, but the
danger of direct assault was always present.

Along with security, the chiefl problems of the engincers were
the sand and the lack of nawral construction materials on the
peninsula. The first requirement was 1o get the equipment to the
various work sites, a task that proved o be extremely difficult
hecause the sand was wind-deposited, of uniform gradation, con-
sisting of spherical rather than irregular particles and extremely
hard to stabilize. In some places it was fiftcen to twenty feet deep
over rock formations. The first wrails cut through this sand by
bulldozers were frustratingly unstable. Heavy vehicles were im-
mobilized in the sand and dozers had to stay along the trails to
tow them from the shore to the work areas. As a first step it was
necessary to stop everyone from driving until the drivers could be
taught how to operate properly in sand. Tire pressure was reduced
below the minimum prescribed in technical manuals and sand
dunes were climbed by contour driving rather than by direct ap-
proach. As General Frank S, Besson. Jr., remarked on a visit to
Cam Ranh early in 1966, “we probably ruined a lot of tires but
saved a lot of transmissions.”

Sand was everywhere and persisted in invading even those places
constructed specifically 1o keep it out. The onshore winds carried
sand into kitchens, foodstuffs, and clothing. The gleaming granules
multiplied the already intense heat, making even the shade offered
by the dark green tentage hot and uncomfortable. When tent sides
were raised to vent the hot, confined air, the sand moved unin-
hibited through the modest engineer homes. Escape from the ele-
ments was hard to find on Cam Ranh, and the engineers often
welcomed the blowing sand as a relief from the searing sunlight
reflected off the blue waters of the ocean and the scemingly limitless
dunes.

The sand caused serious maintenance problems. The pusher fan
on some tractors drew flying sand into the engine, pushing it
through the radiator at tremendous speeds. The engineers resorted
to field expedients to keep the equipment in use. Covers of canvas
or sheet metal kept some of the sand out of the engines; damaged,
worn, and abraded parts were replaced by parts fabricated locally.
The sand posed a wough problem to repairmen, operators, and
builders.

A major priority was assigned early to the construction of a firm
road network on the peninsula, but success here depended on
stabilizing the sand and discovering enough suitable natural re-
sources. The engineers conducted an extensive reconnaissance to
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uncover construction materials of any sort, but the most sought-for
material in the early operations was rock. As one commander ex-
plained, “Rock was the word over there. | woke up in my sleep say-
ing, ‘Rock, rock, rock.” ™ Just outside their perimeter the engineers
found an abandoned rock quarry that Raymond, Morrison-Knudsen
had opened when they were building the U.S. Operations Mission
pier. Company A of the 864th reopened the quarry and soon began
producing crushed granite for road construction.

Laterite, a soil unique to tropical regions, occurred extensively
in Vietnam both as a hard massive crust and in the alluvial or
river-deposited silt. Both types, red to brown in color, were vich
in the secondary oxides of iron and aluminum. Engineer units
came to use laterite extensively as a subgrade material for con-
structing roads and airfields. Unfortunately, Cam Ranh peninsula
had no laterite. Later the laterite was hauled from the mainland
for subgrades, but throughout the early months other means of
stabilization had to be found.

Lumber was another critical material. Although intelligence
had reported that there was enough lumber available in Vietnam
to support construction, the Cam Ranh peninsula had little flora
and that was mostly shrubs. Across the bay were forests that could
have supplied some lumber, but this territory had become a sanc-
tuary of the Viet Cong, who used it as a rest area. It would have
been expedient 1o set up a sawmill there, but such an operation,
it was feared, would aggravate the enemy and invite serious attack,
thus increasing the already demanding security requiremenis of
the engineers. There were 100 few South Vietnamese military forces
nearby to encourage any incursions into enemy areas. As the
shortage of lumber continued, all wood the engineers had or could
collect went into the most essential projects. It was not unusual
for Philippine mahogany plywood, normally reserved for more
sophisticated construction, to serve as form lumber in pouring
COnCTete.

The sand also ook its toll of the soldiers’ energy. Traveling
short distances by foot through deep sand could bring on exhaus
tion. Laboring in daytime heat of 120 degrees. intensified by the
reflection from the white sands, soldiers were issued sun helmets
and allowed to wear T-hirts at their work. They were platooned
into two shifts to take full advantage of the cooler night air. One
shift worked from | am. until 11 a.m. and the second from 3 p.m.
to | a.m., a schedule that allowed everyone to rest during the hottest
hours of the day. Commanders encouraged their men to take salt
tablets and drink plenty of water both on and off the job. 5till the
heat was intense and the dark green tents that were home o the
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soldiers on the Cam Ranh peninsula provided little escape from
the direct rays of the sun. Only in the tepid waters of the bay imme-
diately adjacent to the established tent city could the troops hind
relief, and here they relaxed in off-duty time.

Special procedures were developed to combat the intense heat
and the damage it could do to construction projects on the beach.
Forms were set during the daylight hours, leaving the heavier work
of placing concrete floor slabs for the evening hours. This practice
served both to protect the men and to insure that the concrete slabs
were properly set before the intense heat of the day removed the
hydration water,

Upon arrival of the 35th Group at Cam Ranh Bay the demand
for fresh water was an immediate problem. Potable water was first
obtained by boiling surface water or using simple water purification
methods. As soon as conditions permiued, the 35th set up in
organic water purification units at a series of springs originally
developed by the French. During the first year at Cam Ranh
water was also drawn from a trapped lake hlled h}' seasonal runoff
from the monsoon rains. This supply was not deemed adequate for
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long-range use because it lacked a continuous fow of water, making
it extremely susceptible to contaminaton. Ultimately, deep wells
were sunk on the peninsula and became the primary source of
fresh water for the giant port complex.

All construction at Cam RKanh was organized and directed o
meet imposed priorities. The projects of immediate concern on the
peninsula were the building of an airfield, assigned to Raymond.
Morrison-Knudsen; a rudimentary road network: storage facilities:
and the expansion of port facilities. Since the airfield enjoyed the
highest priority. the contractor had first call on the unloading of
equipment and supplies through the limited port facilivies

To speed the massive earthmoving operations connected with
airficld construction, the 35th Group provided training sessions for
the Vietnamese operators hired l:ﬂ_. Raymond, Morrison-Knudsen
to drive much of its heavy equipment. From time to time the
group also allocated some of its own equipment to assist in the
airheld project. A month or two later when Raymond, Maorrison
Enudsen (ell seriously behind its ambitious schedule and appeared
unable 1o meet the prescribed operational date for the initial air-
strip of aluminum matting, identified in military parlance as AM2,
the 35th Group was assigned the mission of supporting the con-
tractor through the permanent allocation of two groupings or
“spreads” of its earthmoving equipment. In addition, the Army
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engineers helped to install foundations for permanent structures
and to build roads. Such co-operative efforts on the part of U.5.
Army engineers are sometimes overlooked. It was not unusual for
an Army engineer unit to lend assistance o a civilian contractor
who needed help to meet an illl]_:ll&td deadline. By the same token
the contractor lent assistance to troops from time (o time.

The sand at Cam Ranh did serve a useful purpose despite all
the problems it caused. The engineers used sandbags in the con-
struction of bunkers, revetments, machine gun positions, and even
LLENL LB

Thus even before construction materials began flowing into the
Cam Ranh Bay project, a tent and sandbag city had sprung up on
the peninsula. By early July serious work on certain essential proj-
ects had begun. The construction of a landing ship unloading site
on the beach to relieve port congestion had begun. Temporary
motor pools, storage platforms, and a dump for 55-gallon drums
of petroleum products were also under way, June of 1965 was for
the engineers a month of digging in and tackling the environment
at Cam Ranh Bay—the beginning of the long and intricate devel-
opment of a major logistical complex.



CHAPTER 1V

Early Operations

Beginnings at Qui Nhon and Vung Tau

On 11 June 1965 the 84th Engineer Battalion, less Company D,
landed at the port of Qui Nhon, capital of the province of Binh
Dinh, about halfway between Saigon and the boundary with North
Vietnam. The engineers established their base camp in the southern
sector of the town and began transporting equipment from ship to
shore by amphibious vehicles. Immediate priority was given to the
construction of permanent LST beaching ramps and ammunition
storage pads. Landhll operations aimed at the development of a
depot soon began. At Qui Nhon sand was also a major problem,
bt it was not so loose as that found at Cam Ranh because here
the particles were angular and more evenly distributed as to size.
Equipment nevertheless broke down frequently as a result of sand
abrasion: what was originally regarded as a healthy stock of repair
paris quickly disappeared from the shelves of the maintenance tents.

Rock needed for the construction projects was abundant in a
nearby quarry, but before a rockcrusher could be moved o the
quarry three miles of access roads and numerous heavy culverts
had to be built. To make roads passable the engineers applied layers
of the laterite overburden from atop the rock at the quarry as
quickly as it could be extracted. A makeshilt rock-crushing plant
was established to speed production. A lumber retaining wall was
constructed with dunnage from the cargo vessels in the harbor, and
backfilled with quarry run rock, that is, random-size rocks taken
directly from the quarry aflter blasting. The loading shute to the
crusher, erected on a rock-filled crib, consisted of a salvaged 214-ton
dump truck body, the sides of which were extended with channel
beams and pierced steel planks to provide an efficient funnel onto
the feeder of the crusher. This improvised crusher plant, a tribute
to engineer resourcefulness, was the highest volume producer of
crushed granite in the Republic of Vietnam until commercial plants
reached heavy production levels in late 1966,

On 23 August 1965 the 937th Engineer Group (Combat) head-
quarters arrived at Qui Nhon and established a base camp adjacent
to the camp of the 84th Batalion. On 28 August it wok command
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of the B4th Batalion, less company D, relieving the 35th Group of
the command responsibility at Qui Nhan,

Company D) of the 84th Battalion transshipped from Cam Ranh,
arriving at Vung Tau in the south during early June. Unlike the
sandy, mountainous peninsula at Cam Ranh, the Vung Tan penin-
sula was quite marshy. Here, as in Cam Ranh and Qui Nhon, the
engineers found few usable facilities. Company I immediarely set
to work establishing a base camp. The company commander, First
Lieutenant Reed M. Farrington, was a Naval Academy graduate
who had accepted his commission in the Army. He now found his
company charged with developing Vung Tau into a combat support
complex designed to relieve Saigon of some of its off-loading and
storage responsibility. The urgent priority at Vung Tau was the
improvement of existing port facilities, which were in a state
scarcely deserving of the title. The young commander and his com-
pany faced a monumental task in planning, design, and construc-
tion.

The design for the depot facilities at Vung Tau had been the
responsibility of a contractor working for the UL5. Navy construc-
tion agent. When the drawings were 60 percent mmplctt-d Lieu-
tenant Farrington discovered that the original terrain analysis had
been faulty. A subsurface investigation of the area had not been
made, and the design did not ke into account the marshy soil
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found at Vung Tau. A redesign was ordered and the 18th Engineer
Brigade ook responsibility for the task upon its arrival. Although
the development of Vung Tau as a staging depot complex was con-
sequently behind schedule, Company D troops continued 1o work
on the port and storage facilities at Vung Tau, getting whatever
supplies they could from local resources. These engineers lived in
tents on the marshy peninsula and worked with little supervision
or support from higher headquarters until the arrival in September
at Long Binh of the 150th Engincer Group (Construction) . Not
until September 1967, when the 36th Engineer Baualion (Con-
struction) arrived at Vung Tau, did the effort there receive signifi-
cant lu.gm:nr,ntu;m

The most common Pml:arm:. encountered by the first n:lg:nur
uniis in Vieinam cmlt:ud :ru-und the shmtngt of construction
materials and the delay in receiving repair parts. Throughout
Vietnam, rock was in short supply: lumber and nails were critical
items, as were prefabricated buildings and electrical supplies. Some
of the most severe equipment shortages were in concrete mixers,
roack-drilling equipment, and hauling equipment. Deadline rates on
dozers, scoop loaders, and 5-ton dump trucks climbed to alarming
heights because of intensive operation, and the slow process of
getting repair parts aggravated the maintenance problem. Shortages
in repair parts siemmed from the loss of many replacement requisi-
tions in the supply system and a discrepancy between theater assets
as they actually were and as they were reflected by Department of
the Army agencies. These problems were among the first that faced
the 18th Engineer Brigade headquarters upon its arrival in Vietnam
in September 1965,

Meore Engineers Arrive at Cam Ranh Bay

August and September saw the arrival of two more construction
battalions as well as three separate companics at Cam Ranh Bay.
These were the 62d Engineer Batalion (Construction), com-
manded by Lieutenant Colonel Paul D. Triem, and the 87th Engi-
neer Battalion (Construction) , commanded by Lieutenant Colonel
John J. McCulloch. By Christmas of 1965 the 35th Group had
installed a DeLong pier; built roads, warchouses, troop housing,
and administrative [acilities, hardstands, a jetty for unloading
tankers, and a 7.4-mile pipeline from the port 1o the airfield; and
had begun work in Nha Trang, Dong Ba Thin, and Phan Rang.

On 24 Augus: the 497th Engineer Company (Port Construc-
tion) arrived with 13 officers and 208 enlisted men. Designed to
carry out port and waterfront construction and rehabilitation, the
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company came with a variety of marine equipment and had its own
organic diving section, Almost immediately, elements ol the 497th
began o be shifted from one port o another 1o lend the necessary
expertise to early improvements for ship unloading at Qui Nhon
and Vung Tau. The company commander, Captain Paul L. Miles,
Jr.. became the port construction adviser and consultant for the
18th Engineer Brigade and the headquarters of U5, Army, Viet-
nam. His work and that of the 497th became so widely acclaimed
and so instrumental in later successes that Captain Miles received
the coveted Wheeler Medal of the Society of American Military
Engineers for outstanding military engineering in 1965,

In September 1965 Captain Miles and his engincers began
preparing for the scheduled arrival in October of the first DeLong
pier. For the first time the mobile piers designed and built by the
DeLong Corporation were to be committed in support of wactical
operations. These quickly assembled piers were to save many valua-
ble man-hours in readying Vietnamese ports to accept the large
influx of American war material. At Cam Ranh Bay the first new
finger pier accepted deep-dralt cargo just forty-five days after the
towed pier reached its selected location. Besides preparing lor the
arrival of the Del.ong pier, the 497th was responsible for removing
all obstacles from the harbor approaches to the bulkheads or picrs
under construction, a considerable task since there were many
sunken vessels in Cam Ranh Bay.

The diving section of the 497th was [requently called upon for
special jobs. For instance it was used in the installation of sub-
marine pipelines at several locations and was detailed o perform
propeller maintenance for Transportation Corps vessels docked in
the Cam Ranh Bay area. Later the diving section was used in the
maintenance of the submarine pipelines and the salvage of sunken
Army aircraft. The time spent by the 497th on all these projects
jeopardized the successful completion of its primary mission of
underwater construction. It was not until the summer of 1966 that
the st Logistical Command requested a diving section of its own
to perform these functions. Until then the 447th continued 1o pro-
vide the requested support.

The first Del.ong pier to be sent to Southeast Asia left Charles-
ton, South Carolina, in August 1965, Towed by a tug through the
Suez Canal and across the Indian Ocean, the 90x3,000-foot steel
pier arrived in Cam Ranh Bay on 30 Ocwober after eighty-one days
at sea. While the actual emplacement and clevation of the pier
barges was performed as requested by Mr. Del.ong by his own em-
ployees, the Army engineers, particularly those of the 497th Port
Construction Company, laid the groundwork for the pier's opera-
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tion. To protect the pier from the effects of beach erosion, the 497th
erected a 550-foot sheet pile bulkhead while the 87th Battalion
completed a causeway to connect the pier with the beach. The
497th also built a 400-fooat timber pier which allowed petroleum
products to be transferred directly from ship to shore at Cam Ranh
Bay.

Inadequate mechanical lifting equipment, tools, and supplies
constantly taxed the resourcelulness of the engineers. The available
sheet piling. hurriedly ordered out of Japanese-fabricated stocks,
was too short. Many of the fictings and much of the hardware of
barges and caissons arrived in poor condition. By repairing or
rebuilding vital components of the pier, the men of the 497th
were instrumental in its quick installation. The sheet pile bulk-
head lasted almost five years before the improvised reinforcing
finally failed and parts of the wall collapsed.

It must be recognired thar the Del.ong equipment by itself
could not provide the instant piers sometimes asociated with the
employment of prefabricated piers. In most instances, comple-
mentary construction such as dredging, hydraulic fills, and earth
fill causeways was necessary before the piers could be installed and
used. All of this was accomplished by Army engineers under
difficult circumstances. Technical problems that developed in pre-
paring for the installation of Delong piers were often solved
through the close co-operation hetween Mr. DeLong and the
Engineer Corps command. Information was exchanged readily and
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it was not uncommon for Mr. Delong, a former engineer officer,
to help the Army engineers with equipment from his own reserves.

In December of 195 Secretary McNamara approved the con-
iract negotiation by the Army Materiel Command with the Delong
Corporation calling for the delivery and installation of eight maore
picrs. Since the equal of his corporation’s experience in the in-
stallation, operation, and servicing of the equipment could not be
approached within the military, Mr. Del.ong preferred to have his
own engineers and technicians install and service his piers.

On 24 August 1965 the 87th Engineer Battalion (Construce
tion), which had been the support battalion for the U.S. Army
Engineer School at Fort Belvoir, arrived at Cam Ranh peninsula,
Alter establishing its camp, the B7th was direcied 1o begin con-
struction of a 5,400-man cantonment and a tank farm. It also under-
took construction of the 7.4-mile pipeline and a 40x800-foot rock
hll causeway with vvo 80-foot spans of doublesingle Bailey bridge
to connect the Del.ong pier with the shore.! The 35th Group also
assigned to the 87th the mission of conducting tests on the relative
merits of the various methods used and proposed o stabilize the
sand on the peninsula.

Stabilization tests were conducted on the routes o the depot
area and to the ammunition supply point. Eight different sections
were tested, each 500 meters long and 10 meters wide. In the first
trial section sand was mixed in place with cement and measured
quantities of water, and the section was compacted and moistened
for seven days. The surface thus produced wore rapidly under
moderate traffic, but it proved to be satisfactory when used as a base.
In the second section 40 percent sand and 60 percent coral fines
were combined and mixed in place. The coral was obtained from
a single small deposit off the south beach of Cam Ranh peninsula
discovered in the exhaustive seirches of the 87th Engineer Battalion,
Alter RC3 asphalt treatment of the sand and coral fines only minor
deflection and cracking resulted even under heavy traffic. A third
section consisted of 40 percent local sand and G0 percent coarse
beach sand from the mainland, also wreated with RC3 asphalt and
then compacted. This section stood up relatively well under light
traffic. The fourth section, 40 percent local sand and G0 percent
granitic quarry screenings treated with RCS asphaly, proved as
effective as sections two and three, and the material was more readily
available, The ffth section, 100 percent dune sand treated with

" Bailey bridges are maile up of aie, two, or throe tien of connceted, prefabricited
pancly with one, two, or thiee paralic] panch per tier to oldain dednoed variations in
load espadity at varying spams. A double-single cenfiguration defnes a bridge with
ant tier of double panch on cach side of the rasdway,
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asphalt, was the only section to fail completely. Section six. 100
percent coral fines treated with cement 1o wen inches in depth and
then watered 1o optimum meisture content, proved to be an ex-
tremely strong base course. When protected by a wearing surface,
it provided an all-weather heavy-duty road. Section seven consisted
of twelve inches of coral fines overlaid with six inches of crushed
coral, watered extensively and compacted. This section compared
favorably with section six and was less expensive. (The earliest
attempt to use crushed coral promised some success.) The road to
the ammunition point was later built entirely of this combination.
The eighth and last section, made up of decomposed granite and
cement to a thickness of eight inches and “moist cured” for seven
days, afforded a very substantial base course. Eventually, all depot
roads were provided with this hase.

The Bidth Battalion engineers were working on the depot and
by 3 December had ervected nine 50x40-foor prefabricated ware-
houses and had almost completed four 120x200-foot structures.
They had begun work on a reinforced concrete automatic data
processing center. Company C of the 864th, detached some twenty
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miles away at Nha Trang, was building a tank farm for gasoline
and oil, clearing storage areas, and constructing warchouses and
vantonments.

On 28 August the 62d Engineer Battalion (Construction) arrived
at Cam Ranh from Fort Leonard ‘Wood, Missouri, and was soon
sent o Phan Rang. The process by which the batalion finally
reached Phan Rang illustrates the effect of shifts in priorities at the
last minute. The 62d had originally been slated o go to the Qui
Nhon peninsula: in fact its advance party was already at Qui Nhon
when the transport carrying the rest of the batalion reached the
coast of Viemam opposite Qui Nhon. In the meantime, however,
a prior decision made in Headquarters, Military Assistance Com-
mand, Vietnam, for an airheld 1o be built on the peninsula w the
northeast of Qui Nhon harbor had been reversed and the site
abandoned as impractical from the point of view of engineering
feasibility and security. A proposed airfield at Phan Rang then
immediately assumed the highest priority after the one at Cam
Ranh Bay. Since no troops had been scheduled 1o start construction
in Phan Rang at thay vime, the 62d was diverted to Cam Ranh Bay
where its equipment was to have been unloaded for transshipment
by small water craft o Qui Nhon. However, from Cam Ranh the
battalion was routed inte Phan Rang. with heavy equipment going
over the beach in landing craft and light vehicles going by the road
in a series of convoys organized as Operation Essavoss. An advance
clement of the 25th Infantry Division, still in Hawaii, Company C
of the 65th Engineer Bauwalion, which had not yer received its
organic equipment and which had landed st Cam Ranh to locate
at Dong Ba Thin, organized itsell in an infantry configuration and
provided convoy security. Air cover and surveillance were supplied
by aircralt from the 35th Group headquarters. The chiel projects
of the 62d Baualion were the construction of an aluminum airstrip
(AMZ2), 10,000 feet long and 102 feet wide, as well as a cantonment
for incoming Air Force units. Later the 62d was charged with build-
ing a base camp for the 1st Brigade, 1015t Airborne Division, while
the division engaged in field operations.

The small Vietnamese village of Dong Ba Thin on the western
shore of Cam Ranh Bay became the site of a major engineer effort
begun by Company C of the 65th Engineer Baunalion, which had
arrived in early September. The 65th, organic to the 25th Infantry
Division, began leaving Hawaii for Vietnam in August 1965, Com-
pany C, the hirst element of the batalion 1o arvive in Vietnam,
worked under the 35th Group until December.

Assisted by elements of the 513th Engineer Company (Dump
Truck) and the 584th Engincer Company (Light Equipment).
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Company C was 1o design and construct an Army aviation base
astride the main coastal route, National Highway |, complete with
cantonment areas, heliports, and a runway on what was in esence
a swamp. When Company C left the area in late December, it had
completed 99 percemt of the runway and had made significant
progress on many of the other facilities. On 22 January 1966 work
was renewed at Dong Ba Thin by the newly arrived 20th Engineer
Battalion (Combat) wnder the command of Lieutenant Colonel
Richard L. Harris. The 513th Engineer Company and the 584th
Engineer Company were attached to and under operational contral
of the 20th Battalion for the remainder of its time at Dong Ba Thin.
By May of 1536 the 20th Battalion with is avtached uniss had
graded the aviation cantonment area, built seventy-five mircraft
parking pads, finished a cargo plane parking area, and begun con-
struction of a taxiway to the completed runway.

As previously indicated, there was no laterite on the Cam Ranh
peninsula, but a laterite pit was operated on the mainland across
the bay from My Ca. Before the arrival at Cam Ranh of the 553d
Engineer Company (Float Bridge) a ferry had made trips rather
irregularly across the upper bay at My Ca, a service provided by
Transportation Corps units using strike force boats. On 6 October
the 553d under the command of Captain Richard L. Copeland
maugurated regular service at My Ca, using a standard 2-boat,
-float MA'TE pontoon ralt augmented by a Navy cube barge pow-
ered by sea mules. The new service soon proved unable wo cope with
the ever-increasing traffic between the peninsula and the mainland.
Near the end of November, the 6-float raft was replaced by a “last
ferry” consisting of a much longer M4TH raft powered by a bridge
boat on either side. The bridge boat sideslipped the raft in the
direction of its long axis instead of propelling it in the direction
of the long axis of the floats. The boats were fastened to the raft by
means of a swivel arrangement to facilitate changing direction at
cach shore. This ficld expedient permitied the engineers 1o cope
with the steadily increasing traffic for the time being. The fast lerry
carried trucks full of the quarried and crushed laterite from the
mainland to the peninsula; the quarry became indispensable as a
source of laterite for Cam Ranh peninsula.

The 102d Engineer Company (Construction Support), com-
manded by Captain Jesse M. Tyson, |r., was assigned the respon-
sibility of producing asphalt and rock. A unit with this job should
have consisted of 6 officers and 158 enlisted men with quarrying,
asphalt paving, and other specialized engineer equipment. Captain
Tyson and his lieutenants had had no experience in asphalt pro-
duction, but by making use of the knowledge of some of its non-
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commissioned officers the 102d ser up a plant and successfully
accomplished its mission. The 102d Engineer Company began
crushing rock on 3 MNovember o meet the demands of the com-
pany’s :l'-.|;|h.|||_ ]}JJ|||I;. Soon therealter the roads on Cam Ranh penin-
sila ok an a new look

Trafhc between the peninsula and the mainland had meanwlale
reached the poimt where the 533ds ralung operation was again
inadequate, About half the unit’s equipment had been sent to L8 [T}
Mhon in support of the 937th Engineer Groap. Finally, carly in
January 1966 the 35th Group received long-sought permission to
install a Aoaning bridge, The 39th Engineer Battalion (Combat)
commanded by Licutenant Colonel Emest E. Lane, |r.7 together
with the 553d Engineer Company and the 217th Vietnamese Army
Engineer Float Bridge Company, commanded by Captain Ngo Duy

"Colonel Lane wan later Lilled by enemy groand fioe while on 8 wedosikisasid
mismbon near Yung Ko Bay. The port at Vong Ro was subsogecnily dodicated o him
arwl bears hls name
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are made of frame sections, precul and prefabivicated on site, and have
comncrele loors and sheel metal roafs.

Lam, then proceeded to build the one-lane bridge across the 1.115-
foot expanse of the Day at My Ca. The bridge was asembled into
rafts on 6 and 7 January 1966 and installed in sixteen hours on 8
January. The 1 Field Force commander, who flew over the bridge
on 8 January, had Bown over the site the day before when there had
been no bridge. Upon noticing the newly installed bridge he could
only exclaim ““Where did that damn thing come from?” Construc-
tion of the bridge posed no particular difficulty other than that of
devising an anchoring system to cope with reversals in current
caused by tide and wind. The participation of Captain Lam’s Viet-
namese bridge company was essential to the project since the 553
did not have enongh bridging to complete the lengthy span, nor
could it be accumulated from other points in South Viemam be-
cause of potential wctical demands. Through the kind of ingenuity
and resourcefulness reflected above, the complex at Cam Ranh Bay
took shape between June and January of the engineers’ first year in
Vietnam.

The strength of the 35th Group increased greatly on the first
day of 1966, when the 20th Engineer Baualion from Fort Devens,
Massachusetts, and the 30th Engincer Battalion from Fort Camp-
bell, Kentucky, had arrived at Cam Ranh aboard the USNS Wigle.
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Their arrival enabled the group to accelerate the construction of
warehounses, hardstands, and a convalescent hospital north of the
airheld complex, and at the same time to provide at least one com:-
pany in combat support of either the 2d Republic of Korea Marine
Brigade at Cam Ranh or the Ist Brigade, 1015t Airbomne Division,
at Tuy Hoa. The 102d Engincer Company began improving the
internal movement of trafhc by producing pavement for the existing
roads on the peninsula, The 87th Bawalion continued work on
cantonments and the connections lor the petroleum facilities south
of the air base. The 864th continued work on the depot and the
automatic data processing facility. By the middle of 1966 Cam Ranh
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Bay was a thriving complex containing even clubs, canteens,
chapels, dispensaries, and post exchanges. (Map 4)

Problems of the 35th Engineer Group

The 35th Engineer Group encountered numerous problems
during its first six months of operation in the new and hostile en-
vironment of South Vietnam. Unforeseen difficulties escalated the
vost of engineer troop construction beyond the initial projections.

At Cam Ranh peninsula the lack of man-made [acilities made it
imperative o build necessary troop [acilities, thus delaying the
construction of the more sophisticated logistic complex. Construe-
tion was not the expedient type acceprable for tactical situations;
structures had o be built carefully and solidly 1o endure the harsh
environment for an extended time. The lack of ground lines of
communication between commanders and their units caused extra-
ordinarily heavy reliance on air and sea lines of communication, the
use of which was time consuming and costly. The attempts 1o isolate
the war from the “normal existence” of the Vietnamese people to
the greatest extent possible caused tactical and logistical hes
for all American forces.

Shortages in electrical power were an early problem for Ameri-
can forces throughout South Vietnam, where the demand for power
was unusually great. The hot, humid climate made refrigeration
vital and air conditioning more a necessity than a luxury, Refrig:
eration was required for a multitude of things from medical supplies
to flashlight batteries. Air conditioning became almost as necessary
for the men working inside the sweltering administrative buildings.

Other problems were those of funding and the initial policy of
single-item requisitioning insisted upon by the U.S. Army, Pacific,
lnventory Contral Paint. Use of the peacetime procedures of pro-
gramming, justifying, and accounting for funds reduced engineer
capacity at the foxhole and bulldozer level. The U.S. Army, Pacific,
policy of single-line requisitioning did not insure the most timely
supply of construction materials, For example, if base development
plans called for the construction of a particular type of cantonment,
each item necessary to construct the facility had to be requisitioned
as a distinct piece of material. Such a system was in marked contrast
o a bulk requisitioning system keyed to bills of materials for pre-
engineered [acilities that could have provided at one time all
materials necessary to construct a cantonment of the size and
standard specified in the requisition.

Commanders at all levels were forced to turn their attention o
base development planning. At the group level the sk at first
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trealed with peneprime (asphalt derivative | were used,

seemed oo large for the organization. Sl officers were obliged w
concentrate on construction alveady in progress and had litle time
to devote o longrange planning. Nevertheless, planning sections
were established and wellvonceived base development plans were
devised w guide construction throughout the group’s area ol
responsibility.

To help alleviate the manpower shortages during the early
phases of the mammoth construction program in Vietnam, engineer
commanders sought o hire skilled laborers [rom the indigenous
work force. But the predominantly agricultural economy of South
Vietnam had not produced many men with the technical skills
required in so many branches of construction. The few skilled
workers that were available had been snapped up by civilian con
iractors before the Army engineers were commitied o the struggle.
Although the 35th Group did manage o hnd and employ a few
experienced draftsmen, most of the Vietnamese hired were common
laborers. To overcome this shortage in vechnical skills, training
programs were instituted at various unit levels to teach new skills
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to the local Vietnamese and to develop those skills through experi-
ence gained on the job. Two ends were thus served. Overburdened
engineer commanders benefited from a competent work force, and
previously untrained Vietnamese acquired skills that would serve
them and their country after the Americans were gone.

A shortage of handling equipment at the 53d Engineer Supply
Point Yard caused long delays in the off-loading and distribution
of needed materials. In addition, advance reports of incoming ship-
ments were inconsistent and misleading, and the officer in charge
of construction found it impossible to plan or schedule the necessary
construction operations. Construction projects were often delayed
because appropriate construction materials were not available,

In the process of building on Cam Ranh peninsula, insufficient
attention was given the existing ground cover. In clearing and level-
ing work sites the first U.S. engincers removed the scanty scrub
cover. Later, in November, the monsoon season brought serious
erosion. The heavy rains frequently washed out completed work
and roads, and the fierce winds drified the sand like snow. These
problems were later minimized by selective planting of grass and
the erection of snow fences.

The year 1965 saw the number of engineer troops in Vietnam
increase from less than a hundred to more than seven thouwsand.
The 35th Group landed on a bleak sandy peninsula in June, and
by December had effectively “tamed the sands at Cam Ranh Bay."
It was also a year of learning, The p-'m!:ﬂ-em! encountered were many
and varied, but the Army engineers proved that they could adapt
to their new environment,



CHAPTER V
The Initial Engineer Command

The 18th Engineer Brigade

In mid-June 1965 Secretary of Defense Robert 5. McNamara
announced that a substantial troop buildup was about to begin in
Southeast Asia, Within a month orders were received at Fort Bragg,
North Carolina, returning the Headquarters, 18th Engineer Bri-
gade, o active duty. Movement orders arrived at brigade head-
quarters on 30 July and the unit left for Vietnam one month later.

The 18th Brigade, under acting commander Colonel C. Craig
Cannon, spent its first six weeks at Fort Bragg [rantically gathering
a staff of 34 officers and 110 enlisted men qualified to Gl its table of
organigation. The brigade command seaff, most of whom came from
the already alerted 15%th Engineer Group, would have to provide
the manpower necessary to co-ordinate the construction activiries
of three to four engineer groups and their batalions. The mission
of the brigade also required that it provide a technical staff capa-
ble of handling the engineer planning and design problems en-
countered by its subordinates. These technicians were an importan
addition to the limited planning and design staff alveady support-
ing engineer troops in Vietnam.

During the course of Colonel Cannon’s preparations for the 18th
Brigade's move to Southeast Asia, steps were taken 1o assign an
engineer general officer as the brigade commander. The lot fell 1o
Brigadier General Robert R. Ploger, then in command of the New
England division of the Corps of Engineers. Almost totally unaware
of plans for the detailed development of the engineer hutldup
in South Viemam, in August he was just four months into an
engrossing assignment with responsibility for Corps of Engineers
participation in water resource development and shore protection
in the six New England states,

At 11 pm. on 12 August (which happened o be his birthday)
General Ploger received a phone call from the Chief of Engineers,
Licutenant General William F. Cassidy, who informed him thag he
had been selected to command the 18th Brigade and that he should
plan to be in Saigon on | September to meet the brigade’s advance
party. Little more than a week later, General Ploger met in Wash-
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THE 18TH BRIGADE Is GREETED AT VUNG TAU by General Robert R.
Ploger and Colonel C. Craig Cannon with an honor guard.

ington with members of the staff of the Office, Chief of Engineers,
and with Colonel Cannon to discuss his new assignment and to be
briefed on the situation he could expect when he arrived in Saigon.
The briefing lasted a day, with the general being given a quick
review of the capabilities of engineer units of all kinds, the expected
nature of his command responsibilities, and the scope of the task
facing him. He was also deluged with maps, intelligence reports,
and accounts of problems encountered by the engineers already
in Vietnam. Colonel Cannon briefed General Ploger on the activi-
ties under way at Fort Bragg to ready the newly activated 18th
Brigade for deployment. Plans were made for General Ploger to
stop briefly in Hawaii en route to Saigon for further briefing from
the Engineer, U.S. Army, Pacific, Colonel Joseph H. Collart.
The brigade’s advance party arrived in Vietnam by air on 3
September, and General Ploger, arriving from Hawaii, reported to
Brigadier General John Norton, Deputy Commander, U.S. Army,
Vietnam. The next day he was assigned as Army Engineer and com-
manding general of the 18th Brigade. Over the next several days,
while members of the advance party found office and living space
to accommodate the headquarters operations, General Ploger estab-
lished contact with staff elements in superior headquarters in the
immediate Saigon area and visited Cam Ranh, Qui Nhon, and
Vung Tau. On 16 September, still without its main body, the
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brigade headquarters took command of the two group headquarters,
six battalions, and nine separate companies that composed the non-
divisional engineer structure in Vietnam. (Table 2)

The brigade’s main body arrived in Saigon on 21 September,
and within a week General Norton had assigned to the brigade
operational planning and supervision of all Army construction proj-
ects in Vietnam. (See Appendix E.) Until that time operational
planning had been handled by the small engineer section in the 1st
Logistical Command. The brigade was also given command and
operational control of all nondivisional Army engineer units in
Vietnam and responsibility for the physical security of all personnel,
equipment, facilities, and construction sites belonging to units
assigned to the 18th Brigade.

The immediate command and control of forty-four projects at
nine separate locations spread throughout the II, 111, and IV Corps
Tactical Zones proved to be a sizable task for the newly arrived
brigade. Since the brigade had no organic aviation section, its staff
members were forced to hitchhike on transient Air Force planes or
support aircraft belonging to Army headquarters whenever they
had to travel to distant subordinate commands. Communications,
too, posed difficulties because the brigade had only one outgoing
phone line during its first few weeks of operation.

To enable all Army Engineer Corps troops to understand what
they were expected to contribute to military success, General Ploger
in October issued a statement titled Objectives and Standards. Pre-
pared in response to a suggestion made by General Norton in an
Army of Vietnam staff meeting, it served as a blueprint for carrying
out the Army engineer mission in Vietnam. The primary effort was
to be directed toward making the infantryman’s “environment
more responsive, secure, and comfortable” so that he could devote
full attention to his own principal mission. The construction pro-
gram was to be dedicated to providing the “greatest benefit to the
operational effectiveness of the ‘man with the rifle.”” Army en-
gineers were enjoined to use good workmanship, competent design,
and quality construction to erect “compact, efficient, and well or-
ganized facilities.” Drainage, roads, and utilities associated with the
construction of new buildings were to be given special attention.

Engineer units were expected to devote their first efforts to the
environmental needs of others. Their own base camps could be
constructed, but only as self-help programs, on their own time.
Their own accommodations were at no time to be refined beyond
those of the units they supported. Beyond their mission of con-
struction support, engineers were cautioned that they must always
be ready to “pick up. .. weapons and aggressively engage and
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counter any enemy threat to the accomplishment of their mission.™

Finally, General Ploger reminded his engineers that they were
visitors in a foreign land. Though their work would be directed
primarily toward the success of military operations, their attention
must extend to a consideration for the “development of a sound
cconomy and an improved environment” for the citizens of Viet-
nam. (See Appendix E.)

On 4 November General Ploger gave as his first engineer brief-
ing to General Westmoreland an overview of the engineer situation
in Vietnam. At this meeting General Ploger discussed the magni-
tude of the construction program and gave General Westmoreland
an idea of the limitations that were already hampering the building
effort. He also described in some detail the peculiar problems faced
by the 18th Brigade and the unique circumstances surrounding
engineer operations in Vietnam. (See Appendix A.)

The mission of all Army engineer operations in Vietnam was
characterized simply as an effort to “enhance and promote” the
ability of the U5, Army and its tactical allies to win. Of primary
significance was engineer support of tactical operations: the impor-
tance of responding to the needs of tactical commanders was to be
kept [oremost in every engineer’s mind. The construction effore
that would augment the tactical support of combat units was de-
signed first to meet the minimum needs of all units in Vietnam,
then gradually o refine existing facilities. To insure standardized
development, six precisely defined levels of physical improvement
were outlined. They ranged from Standard |, with no site prepara-
tion, o Standard 5. Modified, which was substantial enough to
permit occupation for longer than twelve months. (See A ppendixes
A and B.)

Limited funding for building materials and the severe shortage
ol engineer soldiers in Vietnam placed many unavoidable limita-
tions on this construction program. Considering the available man-
power resources, the imitial goal of the Army engineers was 1o
provide all supported units with wroop cantonments and administra-
tive centers equal to the Standard 4 level before further upgrading.
Wooden frame buildings would be built to house all administrative
functions and piped water from central storage tanks would be
available at each cantonment site for infirmaries, bath houses, and
kitchens. Troops would be quartered initially in tent-covered frames
with floors. Electricity would be provided to both administrative
buildings and troop quarters.

The difficulty of moving heavy construction machinery and the
lack of adequate stocks of spare parts were to hamper the efforts
of the engineers. Weight limitations placed on airmobile operations
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made the movement of heavy pieces of equipment such as scrapers,
graders, and tractors from one part of the country to another vir-
tually impaossible except by relavively slow water transport. Most
roads in Vietnam were either in poor repair or ran through areas
heavily infested by the Viet Cong, making convoy wraffic both diffi-
cult and susceptible o interception.

Operations were further complicated by the lack of construction
material. Enemy activity in the countryside and the absence of a
significantly productive lumber indusiry in Vietnam necessitated
ordering and !hlppmg all -.-mmi pmdur:u from poinis uuhld: Viet-
nam. Few rock quarries were in operation; potential quarries would
have to be developed and provided with men and machines if they
were o supply the needs of the proposed construction program.
Even sand of the proper consistency was scarce or inaccessible from
work sites.

Goods could not be allowed to arrive in Vietnam haphazardly.
Since 15 percent of all expected materials was related to construc-
tion needs, these materials would have to be carefully distributed
to points of intended use. The arrival of supplies in Saigon that
were neéd in Cam Ranh Bay, for example, would only create vet
another logistic exercise for an already severely taxed support sys-
tem. Tactical operations dependent on the timely arrival of supplies
for bridge building, road improvement, and other combat engineer
services demanded advance attention o unloading priorities.

Engineers in Vietnam were forced o cope with a number of
distinct environmental features. The high water table that resulted
from heavy rainfall and the low terrain in much of Vietmnam created
problems in drainage and earthmoving.

Weather and the Viet Cong were constant foes in the battle to
open and maintain lines of communication throughout the country.
Roads were washed away as heavy rains drenched the countryside
in the monsoon season. The previously extensive nationwide rail
network had been chopped up by enemy action, rendering it totally
ineffective for either military or civilian purposes. Enemy saboteurs
disrupted even the local residual rail traffic around Saigon by attacks
on bridges and sections of track. Fortunately the railroad director-
ate of the government of the Republic of Vietnam proved 1o be one
of the most aggressive and competent government agencies and con-
tinued to thrust spur lines outward from many of the former rail-
served population centers. The rail system expanded without help
[rom LS. and allied engineers but was limited by need for major
rail bridges which had been destroyed by enemy forces and which
could not be replaced until structural materials arrived,

The planning of logistic centers and troop cantonments was
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hampered by the inaccessability and poor quality of land made
available to many military construction projects. Only the least
valuable land could be obtained, and it always came encumbered
with an imposing variety ol engineering handicaps.

The local economy could offer only insignificant assistance in
overcoming engineering and construction difficulties. The p-npular
tion was small and relatively unskilled. The civilian contracting
firms which had been in Vietnam since 1962 had absorbed most of
the skilled labor force. The Army had to train and then manage
any people who were available for hire. The local market afforded
no source for construction supplies for anyone but local inhabitants.,
The already inflated economy could ill afford the injection of more
American dollars, nor could the Vietnamese farmer or consumer
hope to compete with the Americans, whose demands were so great,
in the open market for the scant stock of building tools and ma-
terials. It was early evident that the U.S. military would have to
import to meet its needs.

The entire military procedure being followed in Vietnam put
pressures on the Army engineers that they had never before ex-
perienced. Providing base camp security at night by floodlighting
the surrounding area demanded generators capable of producing
sustained electric power. Construction plans called for sophisticated
products, while the drafteesoldier and even many of the Regulars
provided for the job had limited training and virually no experi-
ence at the level of sophistication demanded. In short, expectations
directed toward engincer troops were at a new high, while the
preparedness of engineer soldiers appeared to be approaching a new
low. The credit for engineer success rightfully belongs o those
engineer leaders, officers and noncommissioned officers of the Regu-
lar Army, who applied education and experience with dedication
to overcome shortcomings in their subordinates.

General Westmoreland on 4 November 1965 :Ppr-qm:d the sug-
gested list of priorities that guided engineer officers in the field in
the accomplishment of their mission through the next two years.
In late 1966, as a separate action, he gave high priority to the de-
velopment of port facilities and the expansion of reck production.

To ease the strain generated by supply shortages in both con-
struction materials and repair parts available to units in the feld,
the 18th Engineer Brigade took advantage of the establishment of
a red ball shipping system designed to expedite the movement of
specific urgently needed items of supply by air delivery from the
United States to Viemam. The presure for spare parts led to air
delivery of complete bulldorer tracks and other heavy items seem-
ingly inappropriate for airlifting across the Pacific. As early as
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Ckctober 1965 goods were being tied up offshore because port facili-
ties were incapable of meeting the heavy demands being placed on
them. The materials for building improved port facilities would be
many months in arriving.

Mevertheless, the engineers were making progress. By the end
of the year the 18th Engineer Brigade had grown to three group
headquarters, ten battalions, and twelve separate companies, all

working, in spite of frustrations, at the steadily growing construc-
tion demands before them.

Funding

When the 18th Engineer Brigade took command of the engineer
operations formerly directed by the 1st Logistical Command, it also
msumed responsibility for a growing funding problem which had
little precedent in the history of military construction. Tradition-
ally, combat construction had been hnanced with military operating
funds which demanded only limited field accounting. Seldom had
construction operators been required to do any kind of cost account-
ing in the held.

Two aspects of construction in Vietnam altered the traditional
How of operational funds for the support of construction in the war
rone. For the first time American contractors were used to a signifi-
cant extent in a foreign combat 2one. Though their work was done
primarily in well-secured areas, the absence of a front line made
their activities susceptible to interruption by the enemy. In 1964
the Office of the Secretary of Defense decided to centralize the
approval of construction requests through the use of standard mili-
tary construction programming and funding procedures. This deci-
sion meant that construction requirements in Vietnam would have
to be estimated and programmed in dollars, then converted into
material and equipment needs as well as work force and manage-
ment requirements, The need o recognire construction require-
ments in terms of dollars introduced many new funding problems
into the buildup.

The principal source of financing for construction work for the
Army in Vietnam was the Military Construction, Army, account.
Funds for this account were appropriated by the Congress to build
facilities that were expected to become permanent structures in
those projects estimated to cost more than $25,000. Features de-
signed in master plans for base development usually fell into this
category; the surfacing and drainage of acorss roads and internal
roads, the deliberately installed sewerage systems, and the security
lighting or fencing connected only incidentally with the defensive
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fire plan of an insallation were examples of items considered
appropriate for charges o Military Construction, Army. [unds.
Permanence of a completed facility was the critical determinant
for the use of Military Construction, Army, funds. Water towers
with metal tanks, power plants designed in accordance with base
development plans, and structures intended to provide long-term
service to installations dictated financing through these funds. Even
seli-help projects designed to conform to or be ultimately incor-
pnr:m:d into base development plans or utilities designed for the
semipermanent suppaort of the facilities fell into this category.
normal procedure for financing through Military Con-
struction, Army, was extremely slow, tied as it was 1o the normal
military budget cycle. Though the engineers pleaded that fexibility
in applying [unds would better serve mctical field commanders,
Congress would not grant what was in effect a blank check for
military construction in Vietnam. Military Construction, Army,
[undmg required that requests he mhmmr.'d in advance with a
“reasonably defined project”™ in mind. In view of the tremendous
‘scope of the proposed construction program, the Office of the Secre-
tary of Defense had said, careful advance planning would have o
become an important part of all military construction in Vietnam.
The requirement for detailed prior planning suggested a system
of increment funding which in itself went well with the administra-
tion's policy of a “graduated response™ to tactical needs as they
arose. Problems began o develop when the time necessary to pass
Military Construction, Army, fund requests through channels and
the lack of manpower necded 1o compile the supporting information
began to hinder tactical operations taking place in the field.
General Ploger had been in command of the 18th Engineer
Brigade for only a few weeks when a message arrived from the Army
command in Hawaii advising him that requests detailing the con-
struction planned for Vietnam in the next year had to be sent for-
ward immediately. Pentagon planners needed the information to
prepare budget requests 1o be submitted 1o the Congress. Each
project planned would be budgeted individually for review by Con-
gresional committees in much the same manner that construction
projects were funded for the Army posts in the United Stanes.
recent arrival of brigade headquarters personnel and their
immediate concern for responding to the evident needs of U.S.
troops already in South Vietnam or scheduled to arrive made the
preparation of a precise budget request for the coming year’s un-
determined construction program nearly impossible. Funding regu-
lations required that a detailed statement be drawn up for each
prospective project, giving the precise location and user of each
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site, the facility size, its cost, and the amount of construction needed
to complete the project. Yet the planners in Vietnam had no clear
idea of even the types of troop units that could be expected over
the next year. Itemizing the construction requirements for an uncer-
tain future buildup was a job the brigade was ill equipped and
inadequately manned to handle, particularly when it was at the
same time occupied with the pressing matter of keeping pace with
the present military manpower and material buildup.

General Ploger immediately dispatched a message to Hawaii
saying that he had neither the men to spare nor the expertise
available in his command to prepare detailed projected planning
résumés. He asked the engineer staff in Hawaii to send him men
who had had experience in compiling the facts and Agures needed
to prepare Congressional budgetary requests. Within a week Colonel
Joseph H. Collart arrived in Saigon with a staff of civilians trained
in the preparation of Military Construction, Army, budget requests.
Their work led to the allocation of funds with which the 18th was
able to maintain its early construction momentum in Vietnam.

After preparing the initial funding requests, Colonel Collart
and his staff returned o Hawaii, but the accounting requirements
remained. Once a project was approved by Congress, the adminis-
trative effort needed 1o sustain it had only begun. Monthly reparts
had to be forwarded to Washington indicating the dollar value of
materials installed during the month and the percentage of work
completed in terms of the value of materials in place compared to
the final estimated total cost. The degree of accuracy and the detail
called for by Military Construction, Army, accounting regulations
placed demands on local field commanders that, if allowed o stand,
would soon have detracted [rom construction progress.

After his initial exposure in South Vietnam to application of
the complicated Military Construction, Army, procedures, General
Ploger set about developing a system that would simplify the
accounting load in the combat zone and still meet legal minimums,
He acted first to remove cost accounting as a r-l!ijﬂ'l:l-‘i.l]ll“l]' of
engineer company and battalion commanders. Field engineer com-
manders were instructed 1o use their ]udgmrllt Jpplylng the set of
approved priorities as a guide, in initiating construction projects.
Commanders were required to keep the brigade, which nunigcd all
accounting procedures, informed of the start of each new project so
that funds could be reprogrammed to accommodate materials with-
drawn from stock for the necessary but yet unbudgeted projects.

A system for periodic progress reportng that incorporated the
maximum use of bills of material and strength accounting was
instituted. Routinely produced for other purposes, these still could
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provide a general picture of the construction progress in Vietnam.
Some relief came when a ruling from the Office of the Secretary of
Defense required material accountability to be only as accurate
as general engineering estimates, Indicators of work completed
were to be measured by man-hours expended in comparison with
the estimated 1otal man-hour requirement. This was far easier to
determine than the value of materials in place. Every change made
was aimed at making reporting as simple as possible yet responsive
to the variable of tactical operation as well as to the needs of mili-
tary budget managers.

The problem of stockpiles of construction material was handled
by permitting only one stock in the country. There was no attempt,
as regulations would have dictated, o separate supplies originating
from separate [unds. All materials were placed in the same stockpile
and the supply accountants were expected to see that no project
suffered for lack of materials because it happened o be funded by
a source not having a stockpile at the moment. Materials were costed
to a particular funding source only when they were used on a
project.

These simple adjustments in the control of Military Construc-
tion, Army, funding and costing saved many hours and much paper
work for the war effort in Vietnam, Had the original system been
allowed to stand, construction could not have met the tactical needs
of the field commanders. Many men would have been drawn
from the construction units in order to accomplish the detailed
computations and reporting normally Ph:i.:"l':il.n!ﬂ.

Costs of the daytoday operation of the Army were paid from
resources of the operation and maintenance, Army, fund. The prin-
cipal engineer targets for these annual appropriations were projects
directly associated with support of actical operations, Tactical
bunkers other than those sited on base development plans, security
lighting for short-term defensive deployments, and expedient power
installations, including temporary distribution systems, were author-
ized to be charged to these funds. Materials used o contral dust,
short of semipermanent surfacing; matting used o surface airhelds;
and materials expended in the installation of wctical bridging,
regardless of location, also fell into this category.

Certain other minor construction projects could also be built
with operation and maintenance, Army, funds. The critical de-
terminant here was the degree of permanence the completed facility
was to have. If the installation was to be replaced by a more lasting
facility, it could be paid for with these funds. Structures designed
to protect tactical tentage or to facilitate maintenance or storage,
except when the design was intended to accommodate semiperma-
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nent or prefabricated buildings, were also chargeable to these funds,
Supplementing the operation and maintenance, Army, alloca-
tion were monics from funds for procurement of equipment and
missiles, Army, Not an annual appropriation, these funds were part
of the capital account of the Army. Theorvetically, materials pur-
chased with money [rom this account would someday be returned
to the United States. In practice this was [requently not feasible
because disassembling was usually more expensive than the original
expenditure. Oil storage tanks, pumping equipment for oil pipe-
lines, and tctical bridging were usually funded under this account.
Aid-in-kind Tunds also contributed to construction through the
purchasing of labor services and materials that might become avail-
able locally, such as sand and rock. Contracts funded by this account
were awarded occasionally to local contractors to carry out work
in support of Military Assistance Command, Vietnam, adviser de-
tachments. The contracts seldom ranged above the $100,000 mark.



CHAPTER VI
Engineer Group Deployment

In evaluating the logistical and tactical requirements for engi-
neer support for the U5 Army in Vietnam, certain geographical
and tactical factors had 1o be considered. The physical geography
of the country, a long narrow land mass bordered on one side by
Cambodia and Laos and on the other by the sea, and the insecure
land lines of communication dictated & logistical concept oriented
from the sea toward the Caombodian and Laotian borders. Because
the Viet Cong were able to interrupt continuously traffic along the
highway network. north-south lines of communication were re-
stricted mainly to sea and air. The country was divided into four
areas, or tactical rones, which required semiautonomous support:
I Corps, the northernmost sector of South Vietnam, in which the
LS. Navy retained initial responsibility for engineer support; 11
Corps, which contained the two major ports of Cam Ranh and Qui
Nhon; and II1 and IV Corps, which for initial engineer support
purposes were grouped as one. (Map 5)

In 1965 most combat consisted of guerrilla activity or small unit
engagements. Fighting could and did erupt anywhere and at any
time. Knowing that isolated inland locations were vulnerable, com-
manders placed newly arviving engineer units at strategic pninu
along the coast of South Vietnam to provide maximum support
during the first months of the buildup. From the time the first
engineer units reached Vietnam, every effort was made to prepare
::;' the remendous influx of US. military forces which would

low,

The most immediate need for combat and support engineers
existed in northern 11 Corps where enemy forces were making a
concerted effort to cut the country in two along the Pleiku-An
Khe-Qui Nhon axis. In response to the urgency of the situation in
Il Corps Tactical Zone, the advance parties of the 70th Engineer
Batfalion (Combat) and the 937th Engineer Group headquarters
arrived at the coastal city of Qui Nhon on 16 August 1965 1o prepare
for the main body of their troops that would arrive a week later.
The 70th, which arrived at Qui Nhon on 23 August, was the first
engineer combat battalion in the Republic of Vietnam.
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The arrival of the 70th Battalion and the 937th headquarters
significantly changed the engineer situation in 11 Corps Tactical
Zone. Both organizations were experienced, having been in fully
trained status for some time at Fort Campbell, Kentucky, before
their deployment to Southeast Asia. Their immediate mission was
to begin preparations for adequate logistical and tactical support
of the Ist Cavalry Division [(Airmobile), whose arrival was immi-
nent.

The Bdth Engineer Battalion (Construction) minus Company
I3 had been in Qui Nhon since 11 June as part of the initial deploy-
ment of engineer forces with the 35th Engineer Group and had
been working since then on the preliminary aspects of depot con-
struction and improvement of Qui Nhon's port. A provincial capital
and coastal city, Qui Nhon is located at the eastern terminus of
National Route 19, which runs west to Pleiku and the Darlac
Plateau. Although Qui Nhon had only a limited port capacity, it
possessed a reasonable network of streets and roads for moving
supplies as well as available land that was suitable for military
facilities. The city's location made it a gateway to the northemn
section of 11 Corps Tactical Zone. The 937th assumed the respon-
sibility for building into the quiet city an operating logistics base.
Accumulating equipment for the many construction projects, how-
ever, had to be paced to the off-loading of engineer items by ship-
to-shore shuttle. The advance party of the 70th Battalion had been
fortunate enough to meet the ships carrying the battalion's equip-
ment, and by the time the troops of the main body crossed the beach
their equipment was ready and waiting. Drivers went immediately
to their vehicles and the battalion moved directly to its base camp
on the outskirts of the city. After the 937th Group had moved ashore
and become operational, it asumed command, under the Ist
Logistical Command, of the 84th (=) and 70th Baumalions.

The 937th's most immediate task was the preparation of a can-
tonment site for the st Cavalry Division. The 70th Baoalion, under
cover of the lst Brigade, 100st Airborne Division, moved forty
kilometers over Route 19 to An Khe where, under the planning
guidance of the Sth Engineer Battalion of the 1st Cavalry Division,
it began construction of the base camp. A two-lane access road,
1.3 miles long, had o be constructed from Route 19 through the
jungle of the An Khe valley in order to get men and equipment
into the area 1o be developed. As was the case in most road building
operations in South Vietnam, the engineers first had w find a large
enough rock deposit and develop a quarry to produce the crushed
rock necessary for a road foundation. Six thousand fve-ton truck-
loads of fill were eventually hauled in for the access road. At the
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site preliminary activities included clearing, stripping, and grading
nearly a million square vards of land. The advance party of the
division under the direction of the assistant division commander,
Brigadier General John M. Wright, Jr., hired hundreds of local
Vietnamese to clear the land w topsoil level with the objective of
retaining sod as permanent protection against the downwash of
helicopter blades. The 70th worked meanwhile on a circumferential
road for access to each asiigned bivousc location.

The 70th Batalion had quickly established itself as the work-
horse of the 937th Group, While it was providing direct engineer
support for the Ist Cavalry, it was given the sk of constructing
bridges, roads, helipads, hospitals, guard wowers, ammunition storage
areas, administration buildings, and a 20,000-man cantonment.
Lighting, water. and base security were also provided by engineer
troops at An Khe. Throughout its logistical support mission the
Thth maintained its tactical posture. On several occasions the
engineer troops served as either the combat reaction force for the
divisional support brigade defending the An Khe base camp or as
part of the perimeter defense force,

In Qui Nhon the other major component of the 937th, the B4th
Engineer Battalion (minus Company D)} was encountering a prab-
lem that became all too common among engineer units in Vietnam.
In the course of expanding the logistical facilities at the port of
Qui Nhon, the 84th discovered that many of the prefabricated
buildings, which were to be used widely in Vietnam, had arrived
without some of the necessary construction components. The bat-
talion was able o improvise and fabricate locally many of the miss-
ing items, but not without added costs and delays. Work schedules
ran around the clock in an effort to keep pace with the ever-
increasing demands; however, the theater-wide lack of construction
materials and shortages of repair parts for engineer equipment
plagued the engineers and caused construction to lag behind over-
ambitious schedules. Incoming units bolstered the manpower of the
937th, but delays in the delivery of necessary equipment and ma-
terials limited the effectiveness of the new troops.

The lack of port capacity in Vietnam in 1965 was perhaps the
most acute problem during the influx of American forces. Vessels
carrying engineer equipment, supplies, and construction material
olten waited offshore for weeks 1o unload their cargoes while con-
struction projects languished for lack of materials.

The 1%th Engineer Battalion {(Combat) arrived at Qui Nhon
from Fort Meade, Maryland, on 2 September at almost the same
time as elements of the Ist Calvary Division (Airmobile) landed.
In the [ace of priorities lor tactical units, the engineer equipment
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met delays in offloading. The battalion could not contribute fully
to the construction effort until 5 November when it undertook the
assigned construction of a major aviation facility twelve miles west
of the city. Within one hundred days the combat batalion con-
structed a macadam heliport in the shape of a Christmas tree and
capable of supporting filty UH-1 (Huey} helicopters. A mainte-
nance area and the basic living facilities for two aviation companies
were included in the heliport.

On 26 October, alter deployment from Fort Gordon, Georgia,
the 29%9th Engineer Battalion (Combat) landed at Qui Nhon, As in
the case of the 19th, delays in the arrival and unloading of equip-
ment prevented the battalion from becoming operational until it
had been in Vietnam for nearly a month. In November the 209th
began construction of a permanent ammunition storage area near
Qui Nhon, at the same time expanding and upgrading the road net-
work in and around Qui Nhon. By Christmas of 1965 Qui Nhon
was Fm'ﬂ'ding a base of logistic support for the tactical forces oper-
ating in northern 11 Corps,

In the southern part of South Vietnam in the 111 Corps Tactical
Zone around Saigon, there was a sharp need for engineer troops by
the fall of 1965. On 15 September 1965 Headquarters, U.S. Army,
Vietnam, approved a diversion of the 46th Engineer Battalion {Con-
struction) , en route to Vietnam from Fort Leonard Wood, Missouri,
[rom Cui Nhon to Vung Tau. When the 46th arrived at Vung Tau,
a shallow-draft port approximately thirty-five miles southeast of
Saigon, it picked up Company D of the 84th Engineer Battalion.
Later, when the main body of the 46Gth Battalion moved on to
establish its base camp at Long Binh, D Company of the 46th was
transferred to the 84th Bartalion at Qui Nhon to replace the 84th's
DD Company, which had earlier been diverted to Vung Tau.

On 16 October D Company of the 84th Battalion was redesig-
nated D) Company of the 46th and continued its work on the lo-
gistical complex and port at Vung Tau. As soon as the 46th became
operational it was made a subordinate unit of Headquarters, 18th
Engineer Brigade, which had only recently arrived in Vietnam and
established itsell in the Saigon area. This initial command relation-
ship lasted for only three weeks, however. The headquarters of the
15%th Engineer Group arrived in Vietnam from Fort Bragg on 30
September and was assigned control of all nondivisional engineer
operations in the II1 and IV Corps areas.

During the late summer of 1965 at Fort Bragg, the 159th had
been rebuile after providing most of the men for the 18th Brigade
headquarters. Upon its arrival in Vietnam, headquarters for the
159th was established ar Long Binh just filteen miles northeast
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of Saigon in a once cleared area now overgrown with scrub jungle.
Starting with a work force consisting only of the 46th Engineer
Battalion, the 159th soon grew to include three baualions and two
separate companies. The expansion of its command brought a cor
responding expansion of tasks as the 159th began construction work
at Di An, Lai Khe, and Phu Loi, base camps of elements of the
newly arrived st Infantry Division. Members of the 159th also
stretched to provide direct support to the 173d Airborne Brigade
at Bien Hoa and the 1st Logistical Command at Long Binh. As di-
rected by the engineer brigade commander, initial construction
concentrated on providing a minimum of living quarters in the
base camps of the various combat units and on hospital and logistics
CONSLTUCHiON necessary o support tactical operations.

The first major project of the 46th Engineer Battalion was the
construction of the 93d Evacuation Hospital at Long Binh. This
400-bed hospital was to consist of sixty vertical-wall quonset huts
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withifood a number of ailacks by Viet Cong from the nearby woods,

(a circular arch roof, metal sides closed on both ends) on concrete
floor slabs. The structures were arranged in X-shaped clusters of
four with a roofed center square portion used as a nursing station
to serve the four wards, Some forty-live days alter groumd was
broken, the hospital was ready for patients. During the same period
elements of the 46th also constructed a tactical operations center at
D An for the st Infantry Division and tropical buildings for the
command fight detachment at Tan S5on Nhut and began construc-
tion on what eventually became the largest ammunition storage
area in Vietnam at Long Binh,

At Vung Tau, what had been Company D of the 46th Engineer
Battalion was redesignated by Headquarters, 18th Engineer Bri-
gade, as Company D of the 84th Engineer Battalion. Before the
actual Company D of the 46th arrived in October, the decision had
been made to have that unit proceed to Qui Nhon to join the Bdth,
thereby averting any loss in the continuity of operations in the
Vung Tau area. Personnel rosters and property books were ex-
changed between the two battalions and the newly designated Com-
pany D, 46th Engineer Battalion, continned its previous operations.
Significant progress was being made by the 46th in preparing the
port at Vung Tau to handle the debarkation of men and equip-
ment throughout the first year of the U.S. troop buildup in Vietnam.
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On 2 November 1965 the 588th Engineer Batalion (Combat)
from Fort Lee, Virginia, arrived at Vung Tau on board the USNS
U pshur and immediately moved inland to its staging area near Bien
Hoa. Various elements of this battalion were promptly dispatched
to assist the 46th with construction projects already in progress.

The last battalion to join the 15%th Group in 1965 was the
168th Engineer Bamtalion (Combat) from Fort Polk, Louisiana,
The 168th debarked on 27 November at Vung Tau, which was
becoming a major port of entry for American forces. In mid-Decem-
ber, after the hattalion had moved inland and become operational
at Long Binh, its headquarters and Company A went to i An o
assume responsibility for construction at the base camp of the head-
quarters and support brigade of the lst Infanury Division. The
remaining elements of the battalion relieved parts of the 46th Bat-
talion in support of the Ist Division's 3d Brigade at Lai Khe and
supplemented the construction work of the 46th Engineers at Long
Binh.

The problems encountered by the 159th Engineer Group dur-
ing the initial phases of its operation in the south matched sub-
stantially those experienced by the groups farther north. Shortages
of materials slowed construction while the continuous influx of 1.5
forces increased the demand for facilities. The inadequacy of the
system for supplying repair parts caused essential pieces of engineer
equipment to be deadlined for long intervals. The oppressive heat
and seemingly omnipresent enemy created their own measure of
discomfort and anxiety for the engineers who had o labor long
hours, Despite adversity, the engineers made steady progress and
by year's end construction was taking place at the maximum pace
material and equipment resources would allow.

By Christmas of 1965 U.5. Army engineer forces in Viemam
had grown in eight months from less than one hundred o over
seven thousand, and many thousands more were o follow, (Map 4)



CHAPTER VII

Engineer Mobilization and Performance

On Christmas Eve of 1965 President Johnson declared a halt
in the bombing of North Vietnam as part of his “peace offensive”
that was to last through the first month of the new year, His efforts
to negotiate with the North Vietnamese through representatives of
neutral countries met a flat refusal from Hanoi that dashed all
of an early end 1o hostilities. Bombing was then resumed and Amer-
ican forces attempted a military solution by mounting a campaign
designed to seize the initiative and carry the fight 1o Viet Cong
strongholds. It was at the beginning of the peace move that the last
engineers for some time to come arrived in Vietnam.

On New Year's Day 19646 the 20th and 39th Engineer Batalions,
along with the 572d Engineer Company (Light Equipment) , landed
at Cam Ranh Bay and joined the 35th Engineer Group. With the
exception of two separate companies that came in May and the
168th Engineer Battalion (Construction) that joined the 158th
Engineer Group at Long Binh from Okinawa in April, no maore
engineer units would arrive in Vietnam until summer. During these
maonths the 18th Brigade concentrated on providing the operational,
logistical, and support facilities required for the rapidly expanding
LS. military forces. The plan for base development was to con-
struct several deep-draft ports with satellite shallow-draft ports; to
build major airfields, depots, and logistical facilities at the port
complexes; to extend the land lines of communication inland from
the ports; to build the necessary troop hases throughout the coun-
try; and finally to expand the roadnet to connect the major bases.
As American participation in tactical operations increased, addi-
tional enginecr effort had 1o be devoted to combat support. Concen-
tration on base construction became impossible, though every effort
was made to give each project some attention.

Engineer Command and Contral

Although engineer forces in Vietnam at the beginning of 1966
still consisted of a single brigade with three subordinate groups,
demands for engineer support mounted rapidly as American combat
forces continued to stream into the country, (Map 7) Their arrival
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necessitated a more extensive deployment of engineer troops
throughout the 67,108 square miles of South Vietmam and created
problems of command and contral. Since all nondivisional engi-
neers were either attached or assigned o the 18th Engineer Brigade
and the brigade, in turn, to U5, Army, Vietnam, no direct rela-
tionship existed between the brigade, its groups and battalions, and
the combat forces. Divect co-ordination between the hield force and
divisional engineers and the engineer groups was authorized and
encouraged, and was usually accomplished through an exchange of
visits between field force, division, and group staf members. To
facilitate co-ordination and utilize fully individual expertise, junior
officers were often delegated responsibilities far beyond those usu-
ally assigned to them. The commander of the 18th, General Ploger,
found that his junior officers responded 1o the demands made upon
them with an ingenuity and resourcefulness that made them one
of his great assets.

As commanding general of all nondivisional engineer troops in
South Vietnam and as the Army Engineer on the staff of U.5. Army,
Vietnam, General Ploger had dual responsibilities, an arrangement
that conserved scarce manpower resources by eliminating the need
for duplicate stalfs at brigade and U.5. Army, Vietnam, levels and
reduced the number of problems between planning and operating
elements. Aware that charges of self-serving could easily arise from
the potential power inherent in his position, General Ploger in-
sisted that all construction priorities reflect the engineers’ primary
mission of combat support. The combination of his two offices gave
General Ploger both procurement and management powers as well
as an ideal position from which 1o supervise the allocation of equip-
ment and material resources.

Vesting in one man both stalf and command responsibility had
long been doctrine in the US. Army at both division and corps
levels of organization. When the 18th Engineer Brigade arrived
in South Vietnam the logistics office of the U.S. Army, Vietnam,
headquarters included a small engineer section staffed by Lieu-
tenant Colonel Andrew Gaydos and one or two enlisted men. The
larger engineer office in U.S. Military Assistance Command, Viet-
nam, was concerned with formulating policies to apply o Army,
Navy, and Air Force activities, and could not cope with the
co-ordination needed in the staff of the U.S. Army, Vietnam. Ac-
cordingly, the normal Army engineer tasks of co-ordination, of
computing material requirements, of recommending priorities, and
of advising the deputy commanding general of US. Army, Vietnam,
General Norton, on engincer matters were initially absorbed by
the staff of the 18th Brigade.
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When Colonel William W. Watkin, a senior engineer officer
who was seeking to withdraw from his position as a permanent
fessor at the United States Military Academy, arrived in September,
he was appointed Deputy Army Engineer as a part of the USARY
staff. Subordinates were drawn from several elements of the 18th
Brigade to obtain a full operating engineer section that could re-
spond to demands for information on engineer matters from higher
headquarters outside South Vietnam. At first the section gave its
attention o supply computations, Army real estate policies, repairs
and utility policies (implemented by the engineer contractor ele-
ment of the 1st Logistical Command), and the rapidly changing
plans for receiving incoming tactical and logistical units.

From the very early days of the buildup General Ploger func-
tioned through two deputies, Colonel C. Craig Cannon in the
brigade and Colonel Watkin in Headguarters, 1.5, Army, Vietnam.
When Colonel Cannon was reassigned as a brigadier general selec-
tee in December of 1965, he was promptly replaced by Colonel Paul
W. Ramee, who had just arrived and who remained a deputy com-
mander until the Engineer Command was formed in December of
1966. At that time Colonel Ramee became the acting commander
of the brigade and moved its headquarters o Dong Ba Thin, ad-
jacent to Cam Ranh Bay. Colonel Watkin left his deputy position
in February of 1966 1o assume command of the 937th Group at Qui
Nhon. His successor, Colonel Roland A. Brandt, stayed only three
months before he was replaced by Colonel Frank E. Walker, Jr.
Thus, throughout the hectic buildup period, the upheavals that the
engineer structure in South Vietnam underwent matched those of
many other functional organizations within U.S. Army, Vietnam.

The dual-role concept for the engineer headquarters of U.S
Army, Vietnam, received added support when similar concepas
were adopted for medical services, whose commander was the
USARV surgeon; the military police, whose commander was the
USARV provost marshal: and the aviation brigade, whose com-
mander was the USARYV aviation officer.

As the US. Army corps headquarters were formed—Headquar-
ters, 1 Field Force, Viemnam, at Nha Trang and Headquarters, 11
Field Force, Vietnam, at Long Binh—they were not provided with
normal complements of organic engineer units.

The “corps” engineers’ lack of engineer units to command first
became evident as a potential source of difficulty in operations in
Il Corps Tactical Zone, but the engineers’ avowed principle of pri-
ority support to tactical operations gave Colonel Edward L. Wad-
dell, the corps engineer of 1 Field Force, operational control of
engineer troops needed in any operation. The directed responsive-
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ness of engineer commanders combined with Colonel Waddell's
Nexibility fostered the development of standards of procedure which
led to repeated successes on the battlefield and at the same time
allowed great progress in construction.

Construction Stendards and Prioriines

In the ce of mounting demands for construction but with
limited construction resources, U.S. Army, Viemam, took steps to
insure the most effective wtilization of engineer manpower and
material. After General Ploger had briefed General Westmoreland
on construction standards in November, he traveled to each com-
mand headed by a general officer to acquaint the commanders
promptly with the standards and priorities approved by the Army
commander.

Selfsacrifice meanwhile became the hallmark of the engineers
as they worked almost around the clock for the units they sup-
ported. Their own facilities went unimproved for the most part
because the socalled free time which would have allowed the en-
gineers to work on their own camps and cantonments was an almaost
unknown commaodity. At ne time did engineer units enjoy a higher
standard of living than the combat units they supported, but they
enjoyed a high morale derived from their sense of purpose and
their pride of accomplishment in the face of obvious need, and they
garnered the utmaost respect from feld commanders.

Just as construction standards were necessary to assure the or-
derly accomplishment of the formal construction program, construc-
tion priorities were intended 1o make certain that the full range of
support facilities was provided for tactical operations. Any list of
priorities had o be realistic enough to reflect current engineer
capacity, which was dependent upon equipment and materials on
hand. It also had o be flexible enough to allow changes, for it was
occasionally necessary to shift men and material from project to
project almost on a daily basis. Nonctheless, maintaining at least
theoretical priorities in the field provided a basic framework for
CONSITUCLION in a situation ripe with potential chaos. The priorities,
as will be seen, did change. One of the hrst and very significant
changes concerned tents. Early in 1966, it became evident that
tentage could be expected o survive little more than one year in
the severe climate, Then, by decision of General Westmoreland, the
erection of wooden tropical shelters for troop quarters was accepted,
to be accomplished at each site as soon as practicable.

The delineation of construction priorities provided not only a
sequence for concentrating engineer effort but also a check rein on
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requests for construction that was not essential. Requests from some
ficld commanders for the more sophisticated comforts reflected a
poor understanding of the extent of the engineer work load, A list-
ing of the work to be done and the order in which various tasks
were 1o be undertaken gave such commanders a better picture of
the engineer situation.

The engineers devoted themselves during the hrst half of 1966
primarily to base development, which, although it encompassed
almaost every phase of engineer activity, was still concentrated near
large logistical and tactical complexes. The necessity for developing
fixed, relatively permanent bases from which 1o operate was ac-
cepted and appreciated by commanders at all levels. But with the
increase in the number of actical operations, engineer effort would
soon be drawn more deeply to combat support.

Operational Support

All engineer activity was by its very nature geared to support
tactical operations. However, the engineers involved in the most
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direct support of combat lorces were those organic to the combat
formations, the divisional engineers, The doctrinal mission of an
engineer battalion organic to a division is to increase the combat
effectiveness of the division by performing various engineer tasks
and, when necessary, fighting as infantry. To use other terms, the
mission of the divisional engineers in Vietnam was to improve the
muobility of friendly forces and w impede the mobility of the enemy.
Their specialized skills and equipment were often of vital impor-
tance in sustaining the impetus of an offensive operation carried
out by U5, and allied troops.

Engineer demolition teams were frequently called upon in
combat operations to destroy enemy base camps, material, and un-
nels. Divisional engineer battalions often designated one of their
subordinate engincer tcams to support an infantry company on
operations involving larger formations to assure immediate en-
gineer assistance on every unit level, When the teams did not
actually accompany the infantry units on their operations, they
stayed in rear areas on alert so that they could be immediately air-
lifted to the point where they were needed. Besides desiroying
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enemy fortihcations and bunkers, those engineers assigned direcily
to divisions also assisted in the preparation of defensive positions,
in minesweeping, and in the rapid preparation of landing zones.
The airmobile concept of warfare was coming into its own in Viet-
nam and the use of the helicopter in tactical operations led to the
development of new expedients for preparing landing sites. Begin-
ning in January 1966 U5, and Vietnamese forces conducted a series
of operations intended to seek out and destroy the enemy in what
had been his sanctuaries, It was during these operations that the
procedure for constructing forward landing zones by the use of
flying engineer teams was developed.

The Sth Engineer Battalion, as part of the 1st Cavalry Division
(Airmobile] , refined the technique of using helicopters 1o transport
an engineer platoon or squad to the landing rone site. The engi-
neers were fown to a site and would then descend by means of a
“troop laudder,” or rappel, from the hovering helicopter 1o begin
clearing operations with demolitions and chain saws. A landing
zone for helicopters usually could be cleared in a matter of minutes
using this technique.

Later a more expeditious method was devised for preparing
bigger landing sites. A large bomb was dropped over the jungle by
an aircraft and detonated above ground to gain maximum efect
from the force of the blast and wo prevent cratering within the site.
Carrying the necessary land-clearing equipment, Army engineers
then descended o the site from helicopters and enlarged the open-
ing enough to allow a special air ransportable bulldozer 1o be
lowered into the area for more extensive land clearing. Approach
rones were created by blasting away the dense [oliage at each end
of the landing site. In supparting roles such as this, engineers made
it possible for American and South Vietnamese combat forces to
reach hitherto inaccessible areas where they could challenge the
encmy. The Viet Cong and North Viemamese forces soon learned
that there was no place in South Vietnam impervious to assault by
large forces of U.5. and Vietnamese troops.

Another engineer contribution to operational support was mine
clearing. Minesweeping was conducted daily in less secure areas of
operation adjacent 1o base camps. The 8th Batmlion, for example,
had to check a twelve-mile stretch of road along Route 19 in the
vicinity of An Khe every moming before troops or vehicles could
be allowed to traverse it. Throughout 1966 sweeping operations
were conducted almost exclusively by teams of men traveling the
miles of roadway on foot. Although many attempts were made to
speed up minesweeping by using such devices as jeep-mounted mine
detectors or multiple-wheeled rollers extended from the front of
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Although extensive land-clearing operations were conducted by
divisional engineers in several large-scale offensives, nondivisional
engineers were best equipped to handle major clearing. Tank dozers
of the division batalions were used for smaller more localized asks
such as plowing through booby-trapped perimeters of enemy base
camps and cutting short paths [or the advance of the infantry.

The search and destroy tactics developed by U.S. commanders
in 1966 paid immediate dividends by uncovering enemy supplies
and munitions. The reconnaissance conducted during such opera-
tions often disclosed enemy sanctuaries in the form of vast networks
of tunnels. One such complex used by the Viet Cong in the 111
Corps Tactical Zone was probably as much as twenty years in the
building. Constructed in impervious layers of hard clay at varying
depths, with small, well-camouflaged entrances, these tunnels defied
any simple method of destruction. Most of them had no electric
power and lighting nor forced ventilation; they were large enough
for the Vietnamese o crawl through comfortably but Americans
could get through them only with difficulty.
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A thorough search of the tunnels often produced significant in-
telligence concerning the strength and intended operations of the
enemy within the area. Once the complexes had been thoroughly
searched, the problem remained as to the best method of destroying
them so completely that they could not easily he repaired by the
enemy and used again.

Generally, enemy wnnels were of two kinds: simple, shallow
structures, hastily built and used primarily by local Viet Cong and
guerrillas, or well-constructed systems used by large forces and usu-
ally found in uninhabited areas. Tunnels varied in length [rom
twenty to over ten thousand feet. The larger networks were soame-
times quite elaborate, having as many as four distinct levels and
consisting of large compariments usable as living quarters, hospi-
tals, and mess facilities. Some even contained facilities for manu-
Facturing and storing war materials.

Finding the cleverly concealed tunnel entrance often was the
maost difficult part of wnnel destruction. Once an opening was lo-
cated, smoke grenades were thrown in to drive out enemy troops
and any civilians who were being held as hostages. The tunnels
could then be searched.

Exploration was usually conducted by iwoman teams. While
one man stayed at the entrance the other descended into the tunnel
equipped with a phone, communications wire, compass, bayonet,
fashlight, and pistol. As he explored the network, the man in the
tunnel maintained communication with his partner at the entrance,
to whom he reported his progress, findings, and changes of direc-
tion. The man on the surface recorded all such information as it
was received.

Several methods of destruction were used once the tunnel had
been completely searched. For tunnels within ten feet of ground
surface, acetylene gas was used. Necessary equipment included
chemicals for making acetylene gas, air blowers, and small explosive
charges. Acetylene generated on the spot was forced into the tunnel
by blowers and, with all openings sealed, the small charges were
detonated, thereby exploding the mixiure of acetylene and tunnel
air, The roof of the tunnel usually collapsed. The results were fre-
quently less effective than desired because the explosive gases were
not completely mixed. Introducing oxygen at the time the acety-
lene was generated produced better results but aggravated the logis-
tical aspects of the operation. Understandably the tactical com
manders were disinclined to keep combat troops in alert security
status alter a tactical operation in order to allow time for deliberate
destruction of Viet Cong tonnels. Consequently, engineers were
constantly seeking faster and more effective means of destruction.
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For wunnels deeper than wen feet, charges were placed in a series
at 100-foot intervals on the floor of the passageways and sacks of
powdered riot-control agent C2 were placed on top of the charges.
When the explosives were detonated the C2 'was blown into the
walls between the collapsed sections. The chemical remained effec
tive from two o six months and made remaining sections of the
tunnel uninhabitable.

Efforts at determining tunnel traces from the surface met only
partial success. Obviously destruction by surface means should have
been the most effective way of eliminating tunnels. Another means
that was investigated was destruction by ﬂﬂndmﬁ This solution, or
an engineer, was not unlike trying to Al all the water pipes in a
new house by feeding water into an open pipe at the second story
level. Without knowing all the potential air locks and without seal-
ng all but the appropriate single outlet, there was scant hope of
success. Moreover, the sheer volume of water which might be re-

quired was enough to give anyone pause,

Land Clearing

Land clearing was another important job of the engineers in
their operational support role: in fact, engineer methods of land
clearing gained wide acceptance as among the most effective actical
innovations of the war. As rechniques evolved for the employment
of land-clearing units, these units more and more became the key
elements in successful operations aimed at penetrating enemy
strongholds, exposing main infiliration routes, denying areas of
sanctuary, and opening major transportation routes 1o both mili-
tary and civilian trafhe. Engineer land-clearing troops on many oc-
casions formed the vanguard of assault forces attacking heavily for-
tified enemy positions, while even under ordinary circumstances
their use in clearing the jun,gle ahead of wetical security elements
p'l:h:ed them routinely in a position of direct vulnerability to enemy
action. These engineer troops rapidly developed a restful pﬂde in
the importance, dificulty, and hazards of their occupation, and
while their deportment and appearance sometimes fell short of
normal standards, their spirit, courage, and persistence under the
most adverse conditions entitled them to a substantial claim to
elite status.

In the vocabulary of U5, forces in Vietnam, Rome Plow came
to be synonymous with land clearing. OF all the various types of
land-clearing equipment tested in Vietnam, the military standard
DTE wractor, equipped with a heavy-duty protective cab and a spe
cial treecutting blade manufactured by the Rome Company of
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Rome, Georgia, proved to be by far the most versatile and effective.
The tractor took its name from its most imposing feature—the
huge blade on the front.

The giant Rome Plow blade was designed to move over the
ground six inches above the surface, shearing off most of the vege-
tation but leaving the root structure to prevent erosion. The blade
has a leading knife-edge that was sharpened by a portable grinder
at least once daily. It is slightly angled so that cut material is dis-
carded to the right. The leading corner of the blade is extended
by a rigid “stinger” with which the operator attacks the larger trees
by a succession of stabbings and dozer turmin

The potency of the Rome Plow was early recognized by the
troops in the field. Lieutenant General Julian |. Ewell, commander
of 11 Field Force, was so impressed that he was led to remark that
the Rome Plow was “'the most effective device” for winning the war.
It played a substantial role not only in achieving military success
but also in building the South Vietnamese economy through land
clearing for redevelopment purposes.

An integral part of the land-clearing operation was aimed at
improving security along roadways. No road. no matter how well
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enemy ambush,

constructed, was of much value if enemy interdiction made the use
of it oo harardous. Wherever a highway passed thirough jungle or
heavy brush in areas subject to enemy activity, the land had o be
cleared on either side for distances up w a hundred meters. The
Rome Plow was the principal tool in these clearing operations.
When the cover provided by the brush was removed, it was difficule
for the enemy to stage an ambush. In addition, the land cleared
by the plows was often fertile enough for farmers to move in and
cultivate.

The story of how the Rome Plow reached the U5 Army in
Vietnam and came to be one of its most effective weapons merits
recounting. U.5. military leaders had recognized early the tremen-
dous advantage the jungle offered the Viet Cong and North Vietna-
mese Army in terms of limiting the movement of firepower of the
modern military equipment employed against them and in protect-
ing their bases, their lines of communication, and their arsenals.
As carly as November of 1965 General Westmoreland put his staff
to work looking for means of jungle clearing. An officer was dis
patched to Australia where success had been reported with a ten-ton
or heavier hollow ball approximately twelve feet in diameter towed
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Thx LeTourNeay Tree-Crusien could fell large trees and eut moderale
size timber into sticks which were pressed into the ground.

by ship anchor chains linked w a pair of very heavy tractors, This
towed ball worked well in the Australian jungle, but when attempis
were made in Viemam o fabricate some sets of balls and chains,
the large size of the hall, the difficulty of transporting it, and inade-
quate equipment stood in the way of an early success. Suggestions
from the United States meanwhile included a 100-1on tracked tank-
like wehicle, the three-wheeled LeToumean treecrusher, and a
Rome Plow attachment for military tractors. A small number of
tractors with Rome Plow attachments and accessories were ordered
at once. Within hours after they had arrived, been assembled, and
been hurried through field tests, large orders for Rome Plow kits
were under preparation. While awaiting delivery, the test models
in South Vietnam were put to immediate use and organizational
training and operating plans were developed. The 100-ton tank was
rejected as too hard to move; getting it from ship to shore in South
Vietnam and subsequently to the jungle would have created impos-
sible problems.

The LeTourneau ireecrusher was also 11ng1na-li} rejected, even
though it was capable of being broken down into four or five plr.-l:n
for shipment. Flotation characteristics were appealing, but it was
only marginally effective in the water. Although it weighed sixty
tons, it was less trouble to move than some other proposed devices,
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but it was vulnerable—a target too big 1o miss in a tactical situa-
tion; a complex, though well-protected hydraulic system: and little

pect of extracting the machine il it became deadlined in the
middle of the jungle. Nevertheless, the commanding general of the
Ist Logistical Command arranged for rental and shipment of a west
model to the Long Binh area. In the early spring of 1967 the tree-
crusher proved its ability to perform in a swampy jungle; however,
it was not reliable enough in South Vietnam and was returned to
the United States when the lease expired.

The Rome Plow meanwhile had already [ully demonstrated its
suitability in major tactical operations, By the summer of 1967 three
land-clearing platoons (or teams as they were called at that time)
were operating in Vietnam, each equipped with thirty Rome Plows.
Two platoons were assigned to the 20th Engineer Rrigade, which
was supporting 11 Field Force, and the third was asigned o the
18th Engineer Brigade. which was deployed in 1 Field Force. In
addition, land clearing on a lesser scale was carried out by other
engineer units throughout Vietnam, particularly by the divisional
engincer combat battalions.

As the intensity of U.S. involvement in the conflict increased,
the requirement for additional land-clearing units became apparent.
The need for organizational changes was also recognized since many
tactical umits to which land-<clearing teams were attached experi-
enced an almost traumatic drain on their command, administrative,
and, particularly, their maintenance capabilities, With enly sixty-
four men, a land-clearing team could contribute livtle more than
a complement of operators for its thinty Rome Plows under the
operational conditions that existed. Consequently, in December
1968 the three land-clearing teams were reorganized as companies
with thirty Rome Plows each and were also provided with a signif-
icantly better capacity for sellsupport, particularly in maintenance.
One month later, in January 1969, three additional land-clearing
companies were activated, bringing the wotal to six, a number that
was maintained until April 1970 when one of the companies was
inactivated under the terms of the phase-down.

Three of the land-clearing companies were assigned to the 20th
Engineer Brigade and three to the 18th Engineer Brigade. The 20th
Engineer Brigade area of operation included large, reasonably level
tracts in 111 Corps Tactical Zone that were occupied by major enemy
units. These areas were particularly in need of land-clearing opera-
tions; furthermore, the roadnets were adequate for the large convoys
of heavy tractor-trailers which transported land-clearing companies
from a central base to the cunting area. These factors were promi-
nent in the decision to organize a land-clearing battalion that would
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incorporate the three land-clearing companies of the 20th Engineer
Brigade. The 62d Engineer Battalion based at Long Binh was
selected for this purpose. Its lettered construction companies were
inactivated, and in January 1969 che 62d was assigned the 6lth, the
S01st, and the 984th Engineer Companies (Land Clearing) to per-
form the mission of land-clearing operations in support of 11 Field
Force.

The 18th Engineer Brigade supporting 1 Field Foree in Military
Regions 1 and 11 was faced with a different situation. Although
objectives were plentiful enough in the form of enemy stronghaolds,
the terrain was severely restrictive and so were the roadnets. There-
fore the 59th, 538th, and 687th Engineer Companies (Land Clear-
ing) were employed and supported on the basis of a geographic area
of responsibility, with one company assigned to each of three engi-
neer groups. Regardless of the method of deployment, land-clearing
operations were closely controlled by the field force commander
concerned. Since requests for Rome Plows lar exceeded their avail-
ability, high-level control was essential 1o assure that land-clearing
units were uied only for tasks of the highest priority.

Much was learned from the employment of the original land.
clearing platoons on large-scale clearing operations in 1967, Tech-
niques were developed and perfected in planning and execution
in order to solve such exceptionally difficult problems as controlling
an operation in dense jungle and co-ordinating the actions of the
combat security force and the engineers operating the Rome Plows
—particularly when troops were engaged with the enemy. The ex-
treme heat, the dust (or mud during the monsoon season) , large
falling trees, bomb craters, hidden ravines, and enemy mines ook
a serious toll of equipment and accessories. Probably no item of
equipment was ever operated so far beyond the limits of its designed
capabilities as was the Rome Plow tractor in Vietnam. Yet this
problem, too, was overcome, at least 1o the extent that the cost of
land-clearing operations was brought to an acceptable level. The
organizational changes mentioned earlier formed part of the solu-
tion; so did the establishment of direct dealings between land-clear-
ing units and major logistical support facilities. But most of the
solution was provided by the land-clearing engineers themselves,
Once these men learned what it took in terms of skill, hard work,
inventiveness, and just plain desire to keep their equipment operat-
ing. they did it. It became routine for a plow operator to spend
twelve hours clearing jungle under conditions of extreme physical
discomfort and hazard, and then return to the night defensive posi-
tion and work for six or eight more hours in the darkness repairing
his tractor for the honor of being able to repeat the cycle on the
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following day. Since operations generally lasted forty-fiive days be-
fore a unit was allowed a fifteen-day maintenance stand-down at its
home hase, the plow operators were called upon for almost unbe-
lievable self-sacrifice. Without their heroic efforts the cost of land-
clearing operations on any significant scale would have been
prohibitive.

For the uninitiated observer, a wisit to a land-clearing unit was
unforgettable. The operation was conducted from a hasily con-
structed nighttime defensive position which, depending on the
season, was rapidly churned by the tractors into either a bowl of
choking dust or a sea of impassable mud. This was home for a task
force that consisted of a land-clearing company and a security force,
the latter normally of at least company strength and preferably
mechanized. As the clearing progressed the night base was moved.
usually every five to seven days, to a new location. Each day’s clear-
ing was carefully planned the previous evening by the security force
commander, who was usually in over-all charge of the operation,
and by his supporting land-clearing commander. Planning included
the exact delineation of the area to be cleared, the deployment of
security forces, the routes to be followed to and from the cat, special
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procedures 1o be followed in case ol enemy contact, and the use
ol preparatory and supporting artillery and small arms fire.

Because of difficulties in navigating in heavy jungle, the opera-
tion was controlled as a rule from a helicopter by an officer from the
land-clearing unit. The lead tractor was guided by radio in cutting
a trace or outline of the area 1o be cleared while the remaining
plows followed in an echelon formation, leaving in their wake an
ever-widening swath of cleared jungle. Once the trace was com-
pleted, the most difficult navigational problem was over, and the
formation of plows continued around the decreasing perimeter
until the area of jungle was eliminated. The vehicles of the security
force followed the plows as closely as they were able. Quite often it
was necessary to assign tractors to push fallen trees aside 1o permit
passage of the combat vehicles.

In the course of a day it was common for one-half to two-thirds
of the Rome Plows to sustain disabling damage of some sort. Much
of this damage was repaired on the spot by a team of mechanics. In
other cases the plow had to be towed back to the night defensive
position. Since the operational area was often inaccessible by road,
removal of the damaged equipment was complicated. For this rea-
son land-clearing troops developed enough skill to make repairs in
the held that were ordinarily made in depots. It was not unusual
to have a tractor hauled into its defensive base, disassembled 1o its
very framework, fitted with new major components, and returned
1o service in just two or three days. To meet the massive demands of
a land-clearing company for spare parts, daily deliveries by Chinook
helicopter became routine.

It was expected that land-clearing companies would suffer high
casualty rates both from enemy action and from natural hazards.
Most enemy-inflicted casualties came [rom mines encountered in
the cut or from mortar attacks on night defensive positions, Aside
from the obvious danger from falling trees, some of which ranged
up to six feet in diameter, there were other natural hazards. Perhaps
the most notable of these was the bee. Swarms of these insects often
brought clearing activity to a standstill, and many operators had o
be hospitalized, some in serious condition, Green smoke Hares
proved the best means for repulsing bees. No other color than green
scemed effective.

On the average, a land-clearing company could be expected to
clear between 150 and 200 acres of medium jungle cach day. Of
course, in any specific operation, production depended on many
variables including terrain, weather, maintenance, and enemy
action. Because of the intense command interest in land-clearing
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operations, daily production reports received careful scrutiny at all
echelons. Unit commanders and even the troops themselves quickly
learned this fact and competition between land-clearing companies
became intense. The most forthright production report ever re-
ceived was submited by a company commander whose Rome Plows
had all become hopelessly mired in the monsoon mud before reach-
ing the cut area. His report for the day in the line reserved for
“acres cleared” was the most famous one-liner in land-clearing his-
tory. It said, “one tree.” Needless o say, this report created great
concern as it Altered up through channels. An investigation clearly
disclosed the impossible situation of the unit; in fact, o cut down a
single tree under the circumstances was a major achicvement.
Queried on this point, the company commander admited tha
when one of his plow operators attached his winch cable to a dead
tree in an attempt to extract his tractor (rom the mud, the wree fell
over and was counted,

From a strategic standpoint, the cumulative effects of land-
clearing operations in Vietnam had a decided impact as the enemy
was forced increasingly to adjust to the disappearance of his opera-
tional bases or to interdiction of connecting trails. The vastly im-
proved capability of allied forces 1o obscrve. shoot, and move
throughout hundreds of thousands of acres of what was formerly
“enemy country” represented dramatic progress, not only in a strict
military sense but alse in terms of pacification and economic de-
velopment. In the wake of land-<clearing operations came a distinct
revitalization of the countryside as villages began o spring up in
once-threatened areas, agriculture bloomed where only the impene-
trable jungle had stood, and waffic appeared on hundreds of miles
of roads made safer by pushing back the jungle growth that once
concealed the enemy. This was accomplished at a cost, and that
cost was bome primarily by the Engineer Corps soldier who served
in the land-<clearing units throughout Vietnam., While statistics
are usually bland and often misleading. in the case of these young
engineers they are extremely interesting. In most land-clearing
companies, two out of three men became casualties from enemy
action during a one-year tour. Those who were specifically assigned
to operate Rome Plows were statistically a cinch to earn a Purple
Heart. That all of them did not is attributed to the fact that some
received more than one. Add to this the other physical hazards in-
herent in land clearing. and the occupation appears 1o be one to be
avoided. Yet the rates at which land-clearing specialists re-enlisted
or voluntarily extended their tours in Vietnam were consistently
at or near the wp of U.S. Army, Vietnam, statistics. Of even greater



104 US ARMY EXGINEERS

significance is the fact that these engineer soldiers were not specially
trained or screened for land-clearing asignments. In fact. many
initially resisted being assigned because of what they had heard
about land clearing and its hazards, Yet once assigned, almost uni-
versally these men acquitted themselves most admirably.



CHAPTER VIII
The Lines of Communication Program

In the Vietnam War, as in all wars, transportation was a big
factor in military operations. The desire of the United States to
improve political and economic life in South Vietnam was an added
incentive o make every part of the country easily accessible to
commerce and government, Strategic, tactical, and logistic mobiliy
were essential ingredients of military success; the ability o move
enough units, men, equipment, and material where they were
needed and when they were needed was the index of such success,
Since most existing land lines of communication in the Republic
of Vietnam were either incapable of supporting American military
vehicles or were subject 1o continuous enemy interdiction, it was
necessary at first to depend heavily on water and limited air trans-
port to provide logistic support.

The plan o move extensively by water encompassed not only
the major ports of Saigon and Cam Ranh Bay and the shallow-draft
ports of Qui Nhon and Da Nang. but also entailed the establish-
ment of a series of shallow-dralt pores along the coast. Through port
improvement it would be possible to capitalize on Vietnam's long
coastline for lateral distribution of supplies. As the larger ports
developed, supplies could be shipped by water to the smaller ports
and then inland by highway or airlift either to the forward support
areas being established throughout the country or directly o the
combat elements.

Port Construction

When U.5. Army engineers landed in Vietnam in 1965, only two
deep-draft ports existed in the entire country—3Saigon and Cam
Ranh Bay. Shallow-draft port facilities existed at Nha Trang and
Qui Nhon, and there were several beaches along the coast over
which cargo could be mansported from ships lying offshore. Al-
though the Army lacked ships 1o take advantage of the shallow
ports, this lack was offset to some degree by unloading cargo across
the beaches. The two deep-draft ports with their severely limited
berthing facilities were wotally inadequate for handling the volume
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of American materials being shipped to Vietnam during the troop
buildup.

The 497th Engineer Company (Port Constrection) , the Army's
only such company in 1965, estimated the requirements and made
plans for both long-range and short-range port facilities throughout
South Vietnam, except in 1 Corps, which received its support from
the Navy. Overall plans called for making Saigon and Cam Ranh
Bay into major logistical hases, and Qui Nhon, Nha Trang, Phan
Rang. and Vung Tau into minor support bases. As the ports were
developed a variety of attendant projects were undertaken in addi-
ton to the basic pier construction. Barge off-loading facilities,
airhelds, ramps for landing craft, and logistical storage facilities
were incorporated in the plan,

The greatest single aid in the rapid development of port sites
in Vietnam was the Delong pier. Essentially one version of this
pier consists of a 90x300-foot barge supported by eighteen tubular
steel caissons G feet in diameter and 50 feet long. These caissons are
placed in collars atwached o the piers and are pressed into the
harbor bottom by pneumatic jacks that are a part of the collar
apparatus. Therefore the pier is further jacked up on its caisson
legs to the desired elevation above the water surface,

Each Del.ong pier provided berthing for at least two ships simul-
tancously, and use of these finger or T-shaped picrs made possible
the rapid development of deepdralt ports at Qui Nhon and Vung
Tau and expansion at Cam Ranh Bay, The first Delong pier as-
sembled in South Vietnam was at Cam Ranh Bay, Dis installation
I‘Ei]l.ul'ﬂl the efforts of sixteen men for forty-hve days; a timber p|]:-
pier of comparable dimensions would have required at least six
months’ work by a platoon of forty men with special equipment.
Delong prers were emplaced as quickly as they became available.

A wide spectrum of engineer activity accompanied the develop-
mient of port facilities at Cam Ranh Bay. An 800-foot rock causeway
and 80-foot bridge span previously discussed were constructed to
provide access to the first Del.ong pier, a large cargo-handling area
was prepared, and a roadnet capable of supporting the inland ship-
mient of cargo was build, The frst tactical airficld with a runway
of expedient surfacing to support jet fighter aircraft was constructed,
and along with it a 400-foot timber jetty to assist in pumping fuel
from the piers to the air base.

Eventually Cam Ranh Bay was served by four Delong piers as
well as facilities for off-loading shallow-draft vessels. In addition to
being the largest logistical storage avea in the republic, Cam Ranh
Bay became one of the largest and most effective ports in Southeast
Asia.
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Farther up the coast, elements of the 497th Engineer Company
and the 957th Engineer Group were accupied with increasing the
capacity of the port at Qui Nhon. Since is was a shallow-draft port,
ramps for landing craft were needed, but there was no suitable land
available for them. As a first step, therefore, a new jetty was ex-
tended from the shore at Qui Nhon with approximately 45,000
cubic yards of All to create a usable area G20x360 feet. This exien-
sion provided excellent landing facilities for the shallow-draft land-
ing craft and more than doubled the storage area of the port. When
Qui Nhon was upgraded in February 1966 from a support area to a
logistical base, storage capacity was expanded even more. In addi-
tion, deep-draft berths were provided through the installation of
DeLong piers and permanent LST ramps.

Port facilities in Saigon were quickly swamped by the heavy
volume of war materials that poured in during the buildup. Numer-
ous improvements were made along the original pier lines and ap-
proaches. To relieve the congestion on the Saigon docks and in the
city iself, the Engineer Section of U.S. Army, Vietnam, planned a
completely new port on the Saigon River upstream from the city.
Designed and constructed primarily by civilian architects and con-
tractors and christened Newport, it became a U.S, Army port and
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assumed responsibility for handling the greatest proportion of the
war-related shipping into the Saigon area, Engineer troops of LS.
Army, Vietnam, contributed to construction by performing a num-
ber of minor tasks. When the port was nearly completed, engincer
port construction specialists installed chain link fencing completely
around the pier face from deck to river bottom to protect it against
underwater swimmers and explosives, and mounted foodlights
under the pier deck 1o improve night surveillance.

Airmobility

Air terminals were built in each major port complex and many
of the minor ports. The lack of airfelds throughout the nation
created a demand for a large amount of engineer construction dur-
ing the latter hall of 1966, General Westmoreland early in the
buildup expressed his desire that every point in South Vietnam
be within twenty-five kilometers of an airheld. Such a strategy re-
quired not only the building of new airfields in what was often
inhospitable terrain but also the reconstruction of old ones. Many
of the existing airstrips had been built by the French and were
paved with little more than a surface treatment from one-half o
one inch thick—hardly adequate for American C-123's and C-
130°s. Forward airstrips were often the only means of resupply for
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large-scale combat operations. Contractors were used to develop
major permanent airficlds for jets in the more secure areas while
troops constructed forward strips at an astonishing rate to support
combat operations and o permit forward supply. Army logistics
and engineering were adapting 1o the airmobile concept.

The Army had been training airborne engineer units since the
inception of airborne combat units, but it was not until the begin-
ning of counterinsurgency operations in Vietnam that the airmobile
concept of engineer operations came into its own. The term “air-
borne™ was normally applied o units or operations involving para-
chute delivery of assault troops and subsequent delivery by large
Air Force cargo planes wo supporting airfields. “Airmobile” on the
other hand was applied to units and operations using helicopters
either independently or in conjunction with Air Force cargo planes.
Throughout U.S. operations in South Vietnam scores of Special
Forces camps and remote fire support bases required engineer sup-
port for building gun pads, airstrips, and defensive positions. The
inaccessibility of many of these installations to surface transport
and the likelihood that the enemy was near made airmobility a
necessity.

Because of the nature of their mission, airmobile engineers had
to be capable of segmenting their equipment for air transport by
the giant 5ky Cranes or Chinooks. The limited capacity of tactical
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SUpport air transports made it necessary for airmobile engineer units
to have specially designed miniaturized equipment. Such units had
small 34-ton dump trucks instead of the standard S-von; DS and D2
dozers instead of the Inrgﬂ heavier D7 and their scrapers were
designed 1o be split into sections for air transport. With their
unique equipment and capabilities, the airmobile rng:n-:ﬂ! could
function wherever their assistance was vequired, olten in areas
cut off from the outside world except for radio communications and
resupply helicopters. The airmobility of U5, Army engineer units
contributed greatly to their “go anywhere, do anything™ reputation.

Airfield Cornstruciion

In 1l Corps the airmobile 8th Engineer Battalion spent the early
maonths of 1966 mastering the problems inherent in the rapid con-
struction of forward airhields. Within a six-month period the bat-
talion constructed nine airhelds capable of handling cargo aircraft
ranging from the smaller C-12%5 and CV-2's to the larger and
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heavier C-130 transports. Over a two-year period from mid-1965 w
mid-1967, US. Army engineer units installed or rehabilitated more
than eighty airfields.

The construction of an airfeld at An Khe, built initially with
an expedient surfacing by the 8th Engineer Battalion for s parent
unit, the Ist Cavalry Division (Airmobile) , was a testimony to the
proficiency developed by Army engineer units in tactical airficld
construction. Working seven days a week and nearly twelve hours
a day. the engineers of the 8th Batalion combined speed and tech-
nical expertise to meet imposed completion dates. Even at that
rapid pace, maintenance and repairs on construction equipment
were not neglected; spaced during the twelve-hour day were three
forty-minute maintenance periods. This valuable time committed
to maintenance increased the useful life of the machines and de-
cidedly lowered deadline rates, factors particularly important in
view of the lighter construction equipment available to the air-
mabile battalion.

The construction of the runway at An Khe required extensive
earthmoving and the development of special techniques o control
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erosion. After the runway surface was graded, it was compacted and
sealed by a rubber-tired roller. The hard-packed surface that re-
sulted could withstand heavy wopical rainfall with linle or no
erosion. The final phase of construction invelved the application of
the newly developed T17 membrane, a tough rubberized fabric, (o
the surfaces of the runway, txiways, and parking area. Emplace-
ment time for the membrane averaged hall an hour for each hun-
dred feet. While a force of about a hundred men installed the
membrane, others dug anchor ditches to hold the edges in place. As
a fimal touch, a skid-proofing compound was applied to the surface
of the membrane.

Other divisional battalions as well as many of the nondivisional
battalions soon adapted the experience of the 8th Engineer Bat-
talion 1o their own operations with notable success, even though
they lacked some of the fexibility afforded by the light, sectional-
ired equipment peculiar to the airmobile unis. As early as the late
months of 1965, the Army Engineer sought more airmobile engi-
neer equipment. Requests for an airmobile light equipment com-
pany from the United States were consistently refused because of
the need for strategic reserves at home. Thereafter requests were
repeatedly entered for shipment of individual items of airmobile
engineer equipment. However, the continuing expansion of usable
road networks reduced the urgency for wide distribution of that
equipment throughout engineer units. By mid-1967 a number ol
light doer tractors had been received and allocated by LS, Army,
Vietnam, to selected enginecr units. Later, provision was made for
stockage of limited amounts of specialized equipment within Army
depots. These engineer items could then be issued under control
of the Army Engineer.

The T17 membrane proved highly successful as an expedient
airfield surfacing material. It was easily and quickly installed and
provided a durable, waterproof, dustproof surface. When placed on
a wellcompacted, crowned subgrade, properly joined and anchored
and afforded adequate shoulder drainage, «t was one of the most
effective new materials for fast airfield construction to come out of
the war in Vietnam. For sustained heavy use by cargo planes, the
TI17 membrane required replacement by the more sturdy steel or
aluminum matting and ultimately by concrete. These replacement
tasks were normal functions of support engineers.

Forward airfield construction in South Vietnam was a science in
itsell. The finished product was crude when compared with more
permanent airfields, but in Vietnam, where the success of a combat
operation often depended on the quick construction of one lorward
airstrip, speed and basic utility were far more important than a
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sophisticated product. Through their proficiency in operations such
as the construction of the An Khe airfeld, the U.S. Army engineers
made a significant contribution to the success of the combined armas
team.

The customary tactical or logistical support airfield in South
Vietnam called for a 3,500-foot-long surfaced runway, 60 feet wide,
with a surfaced parking area for three C-130 aircraft. There were
technical limitations on slopes, grades, and approach clearings, and
a drainage plan had to be developed and incorporated during, if not
before, construction. Air Force representatives certified the tech-
nical adequacy of runways and hardsiands (parking areas) before
the C-123 and C-130 aircraft were allowed 1o operate on the field.
Protective earthen mounds six o ten [eet high, called berms, were
necessary for both ammunition and fuel storage to restrict and con-
trol potential damage from enemy attack. In World War 11 and the
Korean War the standard expedient surfacing had been pierced
steel plank. The residual Army stocks of this material were in South
Vietnam even before the troop buildup and were widely used for
surfacing in truck parks and elsewhere. The large holes in the
expanded metal added o mud problems in South Vietnam and
the engineers greeted with relief the arrival of solid steel plank,
designated MBAI. Another metal surface consisted of interlocking
rectangular panels of aluminum-—two flat sheets bonded to internal
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structural dividers. This material, purchased by the Air Force, was
acceptable for fighter planes and was used on the 10,000-foot run-
ways at Cam Ranh and Phan Rang. Later it was also used on
selected Army airfields, for example An Khe and Cu Chi. Still an-
other surface, the square MX 19 aluminum panel with a honeycomb
interior, arrived in South Viemam in 1966 and proved preferable
for heavily used forward airfields.

One great trouble the engineers had with all prefabricated
metal surfacing in South Vietnam was that they could not seal water
out of the joints between panels. The volume and frequency of
rainfall contributed to recurrent failure of sections of trafficked run-
ways, thus burdening engineer units with extraordinary mainte-
nance and replacement tasks. Many attempts were made o
overcome the airhield maintenance problem, which grew with each
additional feld that was built. Engineers tried laying the T17
membrane below the metal or on wp, and introduced asphalt
products, but they found all their atempts less than satisfactory.
Since each takeofl and landing produced powerful thrusts against
the surface, some means of anchoring was necessary o prevent
“creep” of a runway, and yet any adequate anchorage provided sur-
face water with a simple access (o the runway subgrade. Upon the
urging of engineers, the matting designers have since devel
rubber inserts that fit into the panel edges of the MX19 marting
to produce an effective seal against water seepage. All the required
runways had been built, however, before the improvement could be
adopted. The maintenance and replacement problem remained. It
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is to be hoped that in future operations lewer men will be needed
1o deal with the problem of water on airfields,

Helicopters brought with them a new set of problems for engi-
neer soldiers. The sandy or dusty soil which was commonplace
throtughout most of Vietnam durning the dry season was a setious
consideration in heliport construction. During takeoffs and land-
ings the downblast of air from the main rotor blades of the heli-
copters pushed thick swirling clouds of dust into the air, causing
damage to engines and votor blades as well as restricting pilot visi-
hility. Without adequate dust control, the damage done by dust
o turbine blades could be just as effective as combat action in
reducing the number of aircralt available,

Aluminum or steel planking was an effective means of dust con-
trol but it proved 1o be economically unfeasible for use on hastily
constructed tactical facilities built solely for helicopters. Diesel fuel,
distributed from spraying systems mounted on trucks or trailers,
was used extensively to keep down dust for short periods of time.

The 45th Engineer Group (Construction), commanded by
Lieutenant Colonel George M. Bush, made an important contribu-
tion toward dust control with the development of a new style of
heliport called the minipad. The important innovation in this new
design was the use of peneprime, a dust palliative material with an
asphale base. When an area had been selected as a helipad site, it
was leveled, graded and compacted, then sprayed with peneprime.
The asphaltic substance when sprayed onto sind bound small par.
ticles together, making the surface dust-free. Peneprime required
little time to ser, and the construction of a minipad could be begun
immediately after its application o the surface.

At Tuy Hoa Company B of the 39th Engineer Battalion used
this new method to reduce sharply a severe dust problem which
had greatly limited aviation support available to combat operations
in the area. The entire project consisted of sixty-four minipads and
two refueling pads and was completed in just six days.

Road Construction

Development of the land lines of communication appeared to
lag far behind the improvements in air and water lines because it
was a much larger problem. Movement by highway increased
throughout 1966 and continued to increase at an accelerated rate
thereafter. By mid-1966 General Westmoreland had let it be known
that in his estimation U.S. commanders were too timid about mak-
ing use of the roadways and relied 100 heavily on limited helicopter
resources as a means of transportation.
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As early as April 1966 the Army Engineer had recommended 1o
Lieutenant General Jean E, Engler, deputy commanding general of
USARV, the construction of an entirely new road connecting Long
Binh with Cu Chi, the base camp of the 256th Infantry Division.
The proposed two-lane paved highway would require the building
of a large bridge near Phu Cuong but could be completed by
MNovember. When the commander of Il Field Force, Licutenant
General Jonathan O. Seaman, was briefed on the proposal, he was
loath to commit tactical roops to a campaign intended 10 improve
security for the engineer road and bridge builders. However, alter
his views were presented at U.S. Army, Viemam, headquarters,
General Engler approved the highway and detailed planning began.

Until June 1966 the Vietnamese Bureau of Public Works and
the South Viemamese Army engineers had done very little work
on roads and bridges. U5, Army engineers, while concentrating on
base development and vertical (above ground level) construction
to house and supply the growing number of allied forces, had al-
reacly tackled the problem of road improvements, primarily in
connection with tactical support operations and with their own
needs for surface movement around the country. After General
Westmoreland's reference 1o commanders who were oo timid o
use existing road systems, UL.S. engineer group commanders were
directed o provide support for the road and bridge building opera-
tions of the South Vietnamese and 1o issue appropriate matcrials o
them on condition that bridges and roads be built o ULS, specifica-
tions. Characterized by insufficient subgrade and poor drainage,
existing roadways were in serious disrepair and required continuous
maintenance. By adhering 1o U.S. specifications, the South Viet-
namese developed the ability to build reads that could sustain the
volume of heavy traffic generated by the war.

After numerous and extensive planning conferences, Head-
quarters, LS, Military Assistance Command, Vietnam, issued direc-
tives outlining the construction program for the land lines of
communication for engineer troops. South Vietnamese Army engi-
neers, as stipulaved in a directive, continued to be responsible for
road and bridge construction in the more pacified areas, Those
roads used primarily by allied forces for tactical or logistical opera-
tions were the primary responsibility of American engineer troops.
The priorities for construction, maintenance, and upgrading of
roads and bridges were 1o be determined by the various corps com-
manders, subject o authorization from the Office of the Directorate
of Construction.

The lines of communication program in Vietnam was one of the
largest single engineer projects ever undertaken by the United States
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military in a foreign country. When completed, this massive con-
struction project would tie together the major population centers
of the country with 4,106 kilometers (3038 miles) of modern
high-speed highways.

While the [ormal sl coustruction Program wis ot ||.|||_'9.' de-
fimed unul 1968, a considerable amount hoaed  been ul:i.ulll]'.lli!uhﬁl.
before that tme. The 35t l'._'.'-rl:llll:r had begun paving IJI}I;'I.:I!iHI'I"i- al
(Cam Ranh and had proceeded with National Route | both north
and south, using standards set by US. Army, Vietnam. It had estab-
lished by early summer of 1967 a factory for labricating reinforced
concrete 20-foot spans 1w use in place of culverts on the highway.
The 159%th Group was paving Route 15 and had built a causeway
across a water gap near Vung Tau. A significant start had been made
by the 45th Group on paving Route 19 between Qui Nhon and
Pleiku. Tactical priorities had precluded an all-out effort by engi-
neer troops on a national road construction project until the
military situation demanded less combat support. By 1968 basc
development had reached a stage where engineer manpower and
ﬂ'lll]:m‘ltlﬂ: could be gradually shifted w the lines of communica
tion program. In the spring of 1970 more than 11,000 men of the
26,000 in the U.S. Army Engineer Command, Vietnam, were en-
gaged in some aspect of the highway construction program.
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The repair and improvement of secondary roads was initially
the responsibility of Vietnamese engineer units. From time 1o time
o5 Al |.1.. as |06G6G, .S, A my {'IIHI:I:H eri had worked on small stretches
il mqmd.lt}- roads where immiediate gains could be made in pro-
moting commerce, ravel, and communication. In late 1969 the
secondary road network received more formal attenton. Concerted
cffort was devoted to establishing priovities with the result than by
mid-1970 some 75 peroent of the scheduled repair and ||E:'_|{IJ|:!i.ng_
had been accomplished. The impacy on cercain localities was more
noticeable than that on the country as a whole; with the openimg
of each new road from a small community there was a dramatic
revival of local commerce.

The wide variations in terrain and climate in Vietnam posed
many unusual problems for the engincers and called for new
methods of highway construction,

At times mud and a critical shortage of rock threatened to im-
pede seriously any construction of roads capable of supporting
heavy traffic in the Mekong Delta region. To cope with these nat-
utal obstacles a process known as clay-lime stabilization was de-
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veloped, In this process clay was scraped out of the rice paddies o
form a roadbed several feet above the water level. A predetermined
amount of lime was spread over the surface of the clay with large
wrapers, then mixed into the clay with a rotary tiller or disc harrow.
Finally, the mixture was mechanically compacted and allowed to
cure, The process was repeated with several eight-inch layers of
subbase after which an eight-inch laver of crushed rock was added
o :nP. The surface was then ready 1o he j;n.nﬂﬂ with a double course
|:;|[ J!u]'nl:ull!iq O TELE.

-rllﬂ‘ 1"4;".'|1'I:i1:|l!| al lhl:' Hrm:' jl.lll;l ||:|'!.' wai baiic 1o the |!|I1:r|.-¢'u. ']_h.r
lime caused the clay to coagulate into particles the size of grains
of sand. These larger particles then adhered to one another, form-
i.Ilg_ a :frl‘li.ll.lrl.lh'l} mere stable base (han il.n., alone, The lime-clay
stabilization process had been wsed successfully in arheld con-
struction in parts of South Viemam, and its use in road construction
was an example of applying lessons learned (o good advantage.
Nearly all of the ifty-nine kilometers of Route 4 in the IV Corps
area were construcied by using this method,

A process similar o clay-lime stabilization was used on portons
of Route 13 in 111 Corps. In this case the natural soil was a siliy
sind to which Portland cement was added instead of lime w build
a conventional soil-cement subgrade that was topped with a sangle
layer of asphaltic concrete. Wherever problems arose in the lines
of communication program, engineers repeatedly applied their pro-
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fessional knowledge in devising solutions occasionally as unusual
as the problems themselves
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The restoration and construction of bridges was an essential part
of lines of comrmunication development. Ta link all the stretches of
Fql..'f-d J1I.|;]'|'n'.l1|. CoOmAITIC Lo pl‘.‘llh called ||:rr |r|.|.|']-|'l||1g ;||1-Fl|.'v|:}!|:i-
mately 250 new bridges. Totaling 11300 meters, these new bridges,
in addition to older bu still serviceable spans, would give the re-
public a network of unimerrupted highways stretching from the
Mekong Delia to the demilitarized rone and from the seacoast 1o
the western borders.

The bridges were the most vulnerable links of the highway sys-
tem, and engineer commanders were deeply concerned for their
security. Under cover of darkness, a few determined Viet Cong
could sneak 1o a newly built bridge and with a well-placed satchel
charge of explosives destroy the result of months of engineer work.
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Various methods were devised to provide adequate bridge security
beyand the scope of ordinary patrolling.

Since darkness was the enemy's greatest ally, the engineers en-
deavored to turn night into day. Bridge lighting systems were
designed as part of the construction and gradually advanced in
efficiency to the point that soldiers patrolling the bridges and sur-
rounding areas at night had fair waming of suspicious foating
objects and enemy soldiers.

Other methods were developed to frustrate enemy demaolition
teams. Antiswimmer devices, mine booms, and several types of
bridge and pier protective systems were used to enhance security.
One common antiswimmer device consisted of concertina wire
suspended from floating buoys and secured on the river bottom.
Tidal Auctuation, prevalent in most of Vietnam's waterways, caused
the concertina to shift and agitate unpredictably, discouraging
swimmers from trying to pass through it. Mine booms were em-
ployed to arrest or detonate mines intended o float with the curremt
into the pilings of the bridge. Such booms were constructed of
heavy timber attached o steel cables and extended across the river
a short distance from the bridge. Several [eet of chain link fence
was usually hung from the timbers 1o cawch slightly submerged
mines.

Two distinet pier protection systems were used in Vietnam, The
first type that was tried was referred to as a chain link fence stand-
off, and consisted of steel beams driven into the river's bed with
fencing and concertina hung from the beams. This system is sull
used in waters reaching depths of forty feet or more, Variable tides
and currents tended to dislodge and bend the beams, however, and
in a waterway with a rocky, muddy bottom it was difhcult to achieve
equal penetration of the beams.

A low.cost, highly Rexible Hotation system known as a Hoating
catwalk was designed 1o [unction in regions with extreme tidal vari-
ations. Using as buoyants either styrofoam or floating steel balls
called ping pong balls, the system could be prefabricated easily and
then floated to the bridge site for installation. Once emplaced and
capped with wide wooden platforms, it was connected with chain
link fence and the interior was filled with concertina wire. This
fioating catwalk provided an advantageous observation post for
guards, who could walk completely around the bridge pilings at
water level.

Although the efforts of many agencies went into the lines of
communication program, the construction directorate of the Mili-
tary Assistance Command maintained over-all supervision and co-
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ordination of the program between the vanous U5, agencics, the
Army of the Republic of Vietnam, and allied forces im Vietnmm.

Cne purpose of the highway program was to facilitate the move-
ment of military -l.ul:iplu,h. andd increase the Hexibality of tactical
maneuver, In previous wars when adequate roads were lacking
temporary military roads were constructed solely 1o meer military
needs. In Vietnam, however, the nature of the war and the tactics
employed were very different from those of previous American con-
ficts. The desire of the United States to improve the economi and
social conditions of the people as well as o improve the military
situation [ostered the development of dependable roads of good
quality.

Even more important was the contribution the program made
to the pacihication effort. By making travel easier and safer, com-
munication between the villages and the cities—socially, economi-
cally, and politically—was increased. New and better roads enabled
the farmer to transport his products farther and faster, Goods from
:iliﬂ. 1_1_11:||1:|. r('.;uh e [1:|r.'|.|. 11|.'4r|.-:'h Jr|-r1 lhq‘lrl:nl,' H_!rilzihulq B



THE LINES OF COMMUNICATION PROGRAM 125

Graver. Prr axo Quakny Neaw Ax KHE

raising the standard of living in these areas. Engineer bridge build-
ers were gratified to witness the surge of civilian tralfic across their
roads and bridges.

On 1 February 1970 the goal lor the Fuun{. highway partion il
the road program was set at 4,106 kilometers. As of that dace, 40
percent of the proposed roadways had already been completed, The
LS. Army engineer troops along with South Vietnamese enginecrs
and engineers of other allied forces in Vietnam were responsible
for two-thirds of that construction. Nevertheless, these hgures do
not present the whole picture of the road construction program
carried out by the U5, Army engineers. A great portion of the
effort involved in the fnished product was expended months and
years ahead of the actual construction. Before any permanent high-
way systems could be constructed, suitable natural resources such
as rock and sand had to be found. Much effort in the highway pro-
gram was consumed by the widening and reconstruction of the
loundation of existing roads in preparation for paving.

Development of Vietnam Resources

When US. Army engineers first arrived in Vietnam in 1965,
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there were only a few rock quarries, developed by the French, in

tion. Rock was a scarce and critical resource in South Vietnam
where much of the terrain was sandy and marshy. Since construc-
tion of base camps and tactical roads was dependent upon adequate
supplies of rock for foundations, a great deal of emphasis was placed
upon the development of rock quarries and crusher sites.

By mid-1970 there were eighteen US. Army rock-crushing
operations throughout Vietnam. During 1969 U.S. Army statistics
show that more than 70,000 tons of rock were used by Army engi-
neers every week, a rate that more than doubled in 1970, Most of
this rock was used in landfll, base course construction, and asphalt
production in support of the lines of communication program.

To build roads in the Mcl‘.ullg Delta region, where simply find-
ing dry ground could sometimes be a problem and where accesiible
rock depodits were virtually nonexistent, it was necessary o trans
port large quantities of rock into the area. A program for this
purpose was developed in early 1967 and by 1968 was keeping more
than 150,000 wons of rock per month moving by barge to off-loading
sites throughout the delta from quarries at Vung Tau, Thu Duc,
Nui Sam, and Nui Sap.

Asphalt plants for the preparation of hot surfacing material were
usually built beside the quarries. OF the eleven asphalt plants that
were scattered throughout Vietnam in 1970, all but two operated
in conjunction with quarries. The other two plants were located
at sites near paving operations; rock was trucked to the plants from
quarries and stockpiled 1o be used as needed.

Special Equipment

A major innovation in the lines of communication program
was the introduction of specialized road building equipment into
U.5. Army engineer units to supplement the units’ own organic
efuipment. In December 1968 a special purchase of equipment was
undertaken with Military Construction, Army, funds. The 660
items of equipment purchased supplemented every phase of road
construction. Among the most important items were eight 250-1on-
per-hour rock crushers and 226 12-cubic-yard dump trucks. The
crushers played a vital part in the production of large quantities
of rock. The trucks in most cases were simply added o the %::m
number of tandard 5ton Army dump trucks which had been hard
pressed to meet hauling needs, Quarry operations were also supple-
mented with racked pneumatic drills, 6,000-cubic-foot-per-minute
air compressors, ground-level rock feeders, and six-cubic-yard scoop
loaders. Other road construction items included several wypes ol
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compaction equipment, soil stabilization planis, asphale distrib-
utors, and pavers. Special purpose items such as the heavy-duty DI
bulldorers, excavatars, backhoes, and water distrbutors rounded
out the equipment needs.

Lines of Commumeation Mainienance

The enemy persistently tried to imerdict principal lines of com-
munication in order to impede reinforcements moving o unis
under attack, prevent resupply of ammunition and other supplies,
and minimize the use of U5 and Free World forces mohile re-
sources. Bridges and culverts were blown; roadblocks of various
descriptions were thrown up; and mines, both pressure and com
mand-detonated, were used extensively by the enemy in attempts
to disrupt the use of main traffic arteries.

The Army engineers nceded all their Yankee ingenuity and
resourcefulness to repair continuous damage to roads, remove road-
blocks, and clear away mines,

The engineer units were charged with keeping all main arteries
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open to traffic with a minimum of delay and inconvenience to the
users. In many areas trucks and other organic equipment were
|.|::|.u.-|.|.rv|:l :'.ll.h tljghl h‘iila |..|I4.-|jl.r_ l:rl.uhn:l T l:. .u:u! ::l!k‘rll r||.:|l;r1|:|l.
:'l;l farsd |i.“]1l. e |:|H.I!ui\.\.'||!||:r was |;|r||1.h:|: Iﬂ! OWET lllr FI.I.Il_‘I.I:'EEI :i||. ]
particular area, and if any damage was detected engineer crews were
immediately dispatched and repairs were promptly made.

The type of equipment available 1o engineer unils was an essen-
ual factor in both construction and maintenance of lines ol com-
munication. As military operations continued, new and more
effective equipment became available and units achieved greater
capability. Engineer unit equipment eventually included armored
vehicle launch bridges capable of spanning 60-foor gaps in bridges
and culverts, and dry span bridges which had skeleton sections
pinned rogether and which could be airlifted and emplaced by
Chinook or Sky Crane helicopters. A 38-foot bridge could be in-
stalled in twenty minutes.

An incident on Route 4 provides an example of the expertise
and proficiency gained by the engineers in lines of communication
maintenance. Because Route 4 was the main supply road from the
rice fields in the Mekong Delta wo the markets in Saigon, its bridges
were natural enemy targets. On 19 February 1968 Viet Cong lorces
blew a bndge over one of the tributaries of the Song Lu River near
the small village of An Ngai in 11l Corps. The damage was dis-
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covered at 0730 by a reconnaissance team from the 15th Engineer
Battalion organic to the 9th Infntry Division and stationed at
Dong Tam. By 0830 the team had reported the damage to the
aperations section at division headquarters. Headquaners then in-
formed the 11 Field Force engineer section, which dehned the re-
placement mission and sent it on to the 20th Engineer Brigade.
Because of the strategic and economic importance of the bridge,
its repair was classified as an immediate reaction mission. Since the
bridge was within the area of responsibility of the 3th Engineer
Group (Construction), that group headquarters assigned the mis-
sion to the 617th Engineer Company (Panel Bridge) . the only such
unit in the group.

Alrer linking up with a prearranged security force in Dong Tam,
the 617th proceeded to An Ngai. To impede repairs the Viet Cong
had exploded cratering charges in the road from Dong Tam to An
Ngal. The bridge convoy was preceded by fifteen dump trucks from
the 15th Baualion, loaded with sand which was put down to make
the road pasable for the equipment of the 617th. By 1800 on 23
February a new 140-foot Bailey bridge had replaced the old de-
stroyed span. Only 106 hours had elapsed between the time damage
was reported and the time the bridge was replaced and ready for
use. Such action typified the efficiency of the Army engineer organi-
rtion in South Vietnam: whenever and wherever a bridge was
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destroyed, the engineers made sure that i was repaired or replaced
im the thorest ]_'u:m:ihE:' Limmne.

During 1968 and 1970 when large segments of the lines of com-
munication program were completed, the nature of highway main-
tenance changed. Once a section of road had been paved the enemy
stopped mining it, although he continued 1w mine the shoulders
occasionally. An example of the effectiveness of pavement in re-
ducing mining was the completion of Routes | and 22 from Cu Chi
to Tay Ninh mn the 111 Corps area. Belore upgrading, an average
of gne vehicle per day was lost along this route, but once paving
was completed. mine damage was almost eliminated.

One technique developed to reduce damage from the demo
liton of culverts consisted of welding pq:,-hbti::uﬂ:l rnjn[mring
steel grills over both ends of the culverts. In July 1970 the enemy
attempted 1o cut Route 13 about thirty-five kilometers north of Lai
Khe. Grills which had been previously installed kept the enemy
from placing charges inside the culvert, and although both ends of
the culvert were destroyed and the shoulders cratered, the pave-
ment was undamaged. Two-way traffic continued unimpeded.

Continuous heavy convoy traffic, particularly tracked vehicles,
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resulted in an increasing need for mainmenance of the asphaly pave-
ments, Small patch crews were continuously used 1o repair potholes
and prevent further pavement damage, especially during the mon-
soon seasont. In some instances an asphaltic concrete overlay of short
sections was required.



CHAPTER 1X

Engineer Tactical Operations

The most direct faciors governing engineer construction capa-
bility in the Republic of Vietnam were men, materials, and equip-
ment. The last two items were in short supply throughout the early
phases of the construction program but became more plentiful in
1966 as the logistical situation improved steadily and as more base
and port development projects neared completion. With control
of materials and equipment vested elsewhere, the improvement in
quality or quantity of manpower remained the most likely means
for early increases in the construction capability of the 18th Bri-
gade. But there were prospects of loss of know-how among its units.

During April and May 1966 a significant proportion of the
engineer troops in South Vietnam were nearing the end of their
twelve-month tours of duty. The loss of so many seasoned men at
approximately the same time threatened the operational expertise
of many units. To lessen the effect of this “rotational hump,” the
several group headguarters initiated programs of which the meas-
ures taken by the 45th Group were representative. The primary
goal of the group was to prevent one month’s rotation from exceed-
ing 25 percent of any one battalion’s strength. Four steps were taken
to accomplish this goal: an overstrength of 10 percent was author-
ired for the baalion; some individual tours of duty were shortened
by as much as one month, allowing the adminisirative load w be
spread over at least two months; the tours of 10 percent of the men
eligible for rotation were voluntarily or involuntarily extended for
one month or longer if necessary; and soldiers were interchanged
with men in other battalions who had less Vietnam service in order
to lessen the impact of the loss on any specific battalion.

To maintain the manpower resources caluhl: of sustaining
operational support, General Ploger agreed to soldiers with non-
engineer ilitary occupational specialties as fillers, He also re-
quested and obtained temporary authorization for an overstrength
of between 10 and 15 percent, since a 15-percent overstrength could
be economically employed without angmenting equipment. The
temporary increase in personnel enabled engineer commanders to
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take full advamiage ol the dry season to complete as much con-
struction as possible before the monsoon weather curtailed activiry.

Local Vietnamese laborers and some from other countries, pri-
marily Filipinos, were employed whenever and wherever possible,
but their use had several drawbacks. South Vietnam was tradition-
ally an agricultural country and its people lacked most of the skills
common o a more technological society. There was very little
skilled labor available wo the South Vietnamese Army. The civilian
contractors, who had preceded the Army engineers 1o Vietnam by
several years, had exploited the skilled labor market to such a de-
gree that most indigenous workers employed by the Army could
be used only on jobs requiring few or no technical skills. Nonethe-
less, the Vietnamese proved to be industrious, easily adapuable peo-
ple. eager 1o learn and comtribure,

Engineer units came to realize the potential of the local na-
tionals, and several training programs were initiated o instruct
them in such skills as carpentry, masonry, mechanics, and vehicle
operation, Eventually Vietnamese workers were providing valuable
assistance throughout the construction program. By lawe 1966 the
159th Engineer Group was graduating a class of heavy equipment
operators every two wecks, and thus alleviating a serious shortage
which existed among military men in that particular specialty. Not
only did the training of formerly unskilled Vietnamese increase the
Army's construction capability, it also provided a base of skilled
workers who, once the war was over, could put their experience
to good use in developing their nation. Their contributions to the
future growth of the South Vietmamese economy would be sub-
stantial.

On 8 June 1966, the 45th Engineer Group headquarers arrived
at Cam Ranh Bay, breaking the drought in the deployment of
engineer organizations from the United States that had lasted nearly
five months. After establishing its command post at Dong Ba Thin,
the group assumed command of the 20th and 39th Combat Engi-
neer Battalions as well as two light equipment companies and a
dump truck company from the 35th Group.

Not long after the arrival of the 45th Group, headquarters of
the 79th Engineer Group (Construction) was deployed from Fort
Lewis, Washington, arriving in Vietnam in July., The 168th and
588th Engineer Battalions (Combat) were attached two the 79%th
Group with added support acquired from the 362d and 577th
Engineer Companies (Light Equipment). In September the 79th
assumed command of the newly arrived 27th Engineer Battalion
(Combat) , and in October the 86th Engineer Battalion (Combat) .
The addition of two more group headquarters, while increasing
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engineer capability, put an added burden on the headquariers staff
of the 18th Brigade. The brigade had expanded to include five
groups with a total of seventeen battalions. A redistribution of
areas of responsibility was effected in order w apportion the work
load as equally as possibie.

By early 1966 three principal bases of logistical support had
been established in Vietnam. Qui Nhon, supported by the 937th
Engineer Group, was the primary base of nondivisional strength in
the northern 11 Corps area. The 35th Group at Cam Ranh Bay was
geared 1o the support of the southern region of 11 Corps. The
Saigon-Long Binh complex manned by engineers from the 159th
Group was responsible for both the 111 and IV Corps. While their
support was never completely limited 1o their respective field force
elements, most of each group's activities took place within the
bounds of the particular tactical zone it supported. When the 45th
Group arrived, its immediate area of responsibility included Tuy
Hoa, Dong Ba Thin, Ninh Hoa, and the northern Cam Ranh
peninsula, thus relieving both the 937th and 35th Groups of some
lﬁpﬂﬂ.‘l.:l.hllll.‘" The 79th was given responsibility for nondivisional
engineer activities in northern 111 Corps, thereby assisting the
15%th Group.

Co-ordination of the various group activities became increas-
ingly difficult for brigade headquarters at Tan Son Nhut. To estab-
lish a better position from which to manage the efforts of the entire
brigade, the 18th moved a task group to Dong Ba Thin, establishing
northern headquarters for the brigade on November 18th. With
five group headquarters, eighteen hattalions, twenty-one companies,
seven detachments, and two separate platoons to supervise, it was
time for a modification of the command structure to relieve the
strain on the overburdened 18th Brigade headguarters.

On | December 1966, using personnel from the headquarters of
the 921st Engineer Group (Combat) which had remained uncom-
mitted since its arrival in midsummer, the U.5. Army Engineer
Command, Vietnam {Provisional) (USAECV), was established,
subordinate o U.S. Army, Vietnam, but operating with consider-
able independence. {Chart 4) The 18th Brigade colors were shilted
to Dong Ba Thin and the north headquarters was dissolved. On
20 December the Engineer Command moved from Tan Son Nhut
to establish its headquarters at Bien Hoa in response 1o General
Westmoreland's promptings to all the headquarters within Saigon
to move elsewhere. Soon there was a scheduled exodus, known as
MOOSE, an acronym for “move out of Saigon expeditiously.” The
entire Army headquarters began to move, principally into the Long
Binh area, creating a sudden crush of new construction require-
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ments for the engineer units in the Saigon area. The Engineer
Command was the first major headquarters 1o move and settled
quickly into a partially completed tent and preflab cantonment
which had been scheduled for construction in early 1965 by con-
tract to provide housing for the 173d Airborne Brigade. The 62d
Engineer Battalion (Construction) was moved from Phan Rang o
Long Binh at the cost of one month’s production to help in the
MOOSE program.
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The Engineer Command drew further personnel from the 18th
Brigade, including its commanding officer. In ceremonies con-
ducted at Tan Son Nhut, Major General Robert R. Ploger, recently
promoted, assumed command of US. Army Engincer Command,
Vietnam (Provisional), while his former deputy commander,
Colonel Paul W. Ramee, succeeded him as commander of the 18th
Brigade. 5till additional engineer headquarters positions were flled
[rom the US, Army, Vietnam, Engineer Section, which was dis-
solved with the formation of the new command. The 9215t Engi-
neer Group headquarters remained on the books, uncommitted,
as a basis for personnel requisitions until its inactivation much
later.
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Under the new arrangement, the Engineer Command directed
the operations of the 18th Brigade headquarters as well as those of
the 79th and 159th Groups. The 18th Brigade, in tm, exercised
command over the 35th, 45th, and 937th Groups. (Chart 5) Neces-
sary engineer support of 1 Field Force was handled by the 18th
Brigade while the Engineer Command worked primarily with 11
Field Force. In both cases the groups continued o deal with the
tactical commanders, providing assistance as requested. Areas ol
responsibility for the brigade and groups were established, with the
18th Brigade responsible for all of II C-:rr?. the 15%th Group
responsible for the Saigon-Long Binh-Vung Tau-Dong Tam area,
and the 79th Group responsible for the remainder of 111 and 1V

The shift of the 18th Brigade from Saigon to Dong Ba Thin was
soon followed by a shiflt of boundaries within the new brigade
area. (Map ) Headquarters, 937th Group, moved inland from Qui
Nhon to Pleiku and assumed responsibility fo- all the Central High-
lands; Headquarters, 45th Group, then moved from Tuy Hoa to
Qui Nhon to fill the gap in the northern half of coastal 11 Corps
created by the move of the 937th. The 35th Group extended its
responsibility from Cam Ranh Bay to north of Nha Trang.

In its new area, the activity of the 18th Brigade was split be-
tween combat support and construction in a 35 to 65 percent ratio.
(The proportion of combat support showed a notable rise from the
10 to 15 percent being contributed at the end of 1965.) Combat
support operations centered on building new air and ground lines
of communication and maimaining those already in existence.
Major construction effort was directed o the expansion at Qui
Nhon and Cam Ranh Bay.

The 159th Construction Group concentrated on improving the
continuously expanding logistical complex at Long Binh and de-
veloping the port at Vung Tauw. In late 1966, as a result of the arrival
of the 9th Infantry Division, the group shifted some of its efforts
to new construction in the Long Thanh and Dong Tam areas. With
the acquisition of another construction battalion and construction
company, the 15%th became almost completely organized for and
oriented to construction. In recognition of this, the group's re-
sponsibility was reduced in January 1967 so that it consisted of only
the area around Long Binh and Saigon,

The 79th Construction Group continued 10 support construc-
tion at the base camps of the 1st and 25th Divisions. The group’s
area of responsibility expanded by January 1967 to include all of
the 11 Corps Tactical Zone except those base complexes under con-
struction by the 15%th Group. Shifting frequently from construc-
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ton e combal support, the group made sizable contributions o
Crperations CEpak Fars and Juscrios Ciry.

The engimeer command and control structure in the Republic
of Vietnam was significantly strengthened again during 1967 with
the arrival of Headquarters, 34th Engineer Group (Construction) ,
from Fort Lewis, Washington, on 23 March, and Headquarters,
20th Engineer Brigade, on 3 August, Two additional battalions
and several separate companies had joined these units by early
fall.

The arrival of a second brigade headquarters allowed U5, Army
Engineer Command, Vietnam, to place the groups operating in 111
and IV Corps under the comrol of one headquaners, thereby
reducing o two the number of headquarters reporting directly
to the command. The new structure also allowed the engineer
organization to parallel that of the wactical field forces. With the
20th Brigade headquarters at Bien Hoa and the 18th Brigade at
Dong Ba Thin, the brigade areas of responsibility now coincided
with the tactical areas assigned the two field force commands. This
new arrangement facilitated the engincer support needed by the
two tactical commands. :

The distribution of efort within the Engineer Command con-
tinued to shift emphasis from construction to combat support and
lines of communication upgrading. The arrival of three land
clearing platoons by the summer of 1967 permitted a commitment
to largescale jungle clearing operations in both field force areas.
The arrival of six construction battalions and three asphalt platoons
boosted the progress in upgrading of the land lines of communica-
tion to new levels. Under the approved program all critical high-
ways in South Vietnam were to be upgraded 1o twolane paved
surface roads with permanemt steel beam bridges installed as re-
quired. Of first consideration was the vital National Route 1 which
paralleled the entire coastline north of Saigon.

In the construction field, Army engineers inherited a much-
needed windfall of equipment from civilian contractors when a cut-
back in funds forced the contractors to phase down npgra:iqm..
With the equipment, however, the engineers also inherited the
projects already begun by the contractors.

As the Engineer Command continued to expand in the summer
of 1967, the organization and functions of its staf underwent a
series of changes. On 10 June General Westmoreland, as U.S. Army,
Vietnam, commander, directed that the USARV Engineer Section
be re-established. The Commanding General, U.S. Army Engineer
Command, Vietnam, was then formally designated U.S. Army, Viet-
nam, Engineer. a position he had held in fact if not in title. Under
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this new organization, the Engineer Section was essentially the plan-
ning staff and the Engincer Command staff functioned as the op-
erating staff. After reorganization, the Engineer Section moved
from Bien Hoa to Long Binh to occupy a portion of the newly
completed headquarters building complex of 1.5, Army, Vietnam.

Cedar Falls and Junction Cily

The frst two months of 1967 saw the beginning of the war's
two largest operations to date, Cepar Farrs in the Iron Triangle
and Juscriox Crry in War Zone C. Cepan Favrs, conducted in
January 1967, began as a battalion operation and ended with two
divisions and three separate brigades involved in destroying the
enemy in what had been one of his strongest sanciuaries. As part
of this operation, for the first time in the war the engineers virtually
eliminated large areas of jungle, clearing nine square kilometers.
To do this the 1st Engineer Battalion, Ist Division, developed and,
with the support of the 79th Group, tested the “dorer-infantry
team”’ concept in which bulldozers, equipped with the newly intro-
duced Rome Plow and previously uwsed only in relatively secure
areas, actually became part of the assault force.
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During one phase of Operation CEpar FaLis an engineer task
force consisting of 300 men from the lst Division, including some
of the divisional engineers, and 300 men from the 7%th and 159th
Groups was crganized into clearing teams to operate under four
field control centers in separate areas within the Iron Triangle, a
Vier Cong stronghold thirty-five kilometers north of Saigon. During
the eighteen days in which the task force operated, teams of two
tnk dorers followed by six conventional dozers, some equipped
with Rome Plow blades, moved with the infantry to cut and clear
2,233 acres and checkerboard the area with landing zones 1o support
future operations.

Engineer activity in Operation Juscrioxn Ciry closely followed
that in Cepar Faris, with the locale shifting from the Iron Tri-
angle o War #one C in Tay Ninh Province. The 65th Engineer
Battalion of the 25th Infantry Division conducted the major clear-
ing operations, constructing landing zones and bridges as the area
was cleared. The battalion also maintained sixtysix kilometers of
roadway in addition w providing the normal minesweeping and
demolition teams. During the operation Army engineers built three
airficlds capable of handling C-130"s and established two new
Special Forces camps to guard the airfields and provide continuing
surveillance of the area.

Cperational Control

As more and more engineers arrived in Vietnam and the pres-
sures of mounting tactical responsibilities grew in each of the two
ficld force commands, operational control of nondivisional engineer
units became increasingly a matter of debate and concern. Although
combat divisions had organic engineer units under their direct con-
trol, many felt that the work load and demands being placed upon
the field force called for additional units to insure rapid response o
critical tactical situations,

From the time of their introduction in Vietnam and specifically
since the arrival of the 18th Engineer Brigade in September of
1365, nondivisional engineers had divided their efforts between
combat support and base development. The massive effort required
in base development made engineer officers resist the transfer of any
of the scant number of their units to the tactical headquarters of the
field forces. General Ploger and his immediate superior, General
Engler, deputy commander of L5, Army, Vietnam, were convinced
that engineer units transferred o held force comrol would lose
their maximum construction potential when they were not directly
engaged in combat support. Both men felt that the demands of the
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construction program were such that the Engineer Command could
not afford 1o lose any of its production potential.

In the spring and summer of 1967 the entire matter came (o a
head. Licutenant General Bruce Palmer, Jr., having just taken
command of 11 Field Force, requested operational control of non-
divisional engineer battalions to carry out directly the engineering
functions of missions being assigned to tactical headguarters. After
investigating the sitvation, General Engler refused the request on
the grounds that the feld force had never been able to use more
than one and a half support battalions at any one time in tactical
operations. He insisted that operational control of engineer bat-
talions remain with the Engineer Command until complete support
units could be committed to combat support 100 percent of the
Lme.

During late spring of 1967 General Engler returned o the
United States and General Palmer moved from the position of 11
Field Force commander to that of deputy commander of U.5. Army,
Vietnam. Lieutenant General Frederick €. Weyand then became
the commander of 11 Field Force. In an effort to assure his successor
direct control of some engineer troop resources, General Palmer
moved to formalire a more precise means of identifying engineer
support for the ficld forces. He asked that agreements be dravwn up
between the field force commanders and the Army Engincer in
which particular engineer units were designated “on call” for
possible duty in tactical operations.

Lieutenant General Stanley R. Larsen, commander of 1 Field
Force, saw little advantage in the new arrangement. He had been
pleased with the response of local engineer units 1o the needs of the
tactical operations in his sector. He felt that an agreement whereby
only certain engineer vnits could be used by his commanders would
reduce the flexibility he had enjoyed in previous situations. Accord-
ing to the new propasal, units located in the area of an operation
would have to be bypassed while units on call might have 1o be
moved a considerable distance 1o provide the needed support. The
result in [ Field Force was the formalizing of an agreement that
maintained the same kind of relationship with the area’s non-
divisional engineer, heading the 18th Engineer Brigade, thatr had
existed before General Palmer's request.

In the south an agreement was drawn up with General Weyand
to put two battalions of the 79th Engineer Group, the 168th and the
588th, under the operational control of 11 Field Force 1o meet
tactical requirements. The [00th Engineer Company (Float
Bridge) , the 500th Engineer Company (Panel Bridge), and the
362d Light Equipment Company were also earmarked for 11 Field
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Force. The 79h Engineer Group, which was assigned to the Engi-
neer Command, was still responsible for all formal construction
projects assigned these units. The 11 Field Force maintained opera-
tional control for all combat support operations, revolutionary
development projects, and lines of communication maintenance
and upgrading within the groops area of responsibility. This
arrangement was made in June and as of mid-August the identified
units reported no significant change in their day-to-day operations.

The method which had evolved for providing engineer support
1o what corresponded 1o a corps did not conform with established
L'.5. Army doctrine. That doctrine prescribed within an interior
corps, that is, with other corps on either fank, an engineer struc-
ture of at least one group, and perhaps one group per division, com-
manded by the corps engineer. In South Vietnam, while there was
a held force (corps) engineer with his own planning section, he had
no assigned troops. Engineer support was furnished after the
fashion of that for Army artillery units placed in general support.
The two concepts differ in that a corps engineer normally orders
subordinate units to carry out prescribed missions, whereas when
the corresponding units are placed in general support, the corps
engineer requests them to carry out missions but each supporting
unit commander may disapprove the request in whole or in part
It is easy to appreciate the uncertainty which might attach 1o a situ-
ation where support units are not commanded by the tactical com-
mander. Even so, in spite of repeated urging to identify deficiencies
in the general support system extant in South Vietnam, no feld
force commander would admit wo any lack of engineer support in
any operation. In fact, all commanders expressed only praise for the
timeliness and efficiency of that support.

The 11 Field Force continued to exercise operational control
of the two combat battalions and three separate companies of the
i9th Engineer Group into the fall. On 12 August General Ploger
concluded his wour of nearly two years in South Vietnam and was
succeeded by Major General Charles M. Duke, who had previously
headed the 18th Engineer Brigade. Most operational support re-
guirements of 11 Field Force during this time had been transmitted
through the headquarters of the 20th Engineer Brigade. which had
arrived in Vietnam in early August. In a letter to General Weyand,
commander of 11 Field Force, on 16 September 1967, General Duke
reiterated that units of the Engineer Command would respond
immediately to operational support requirements. When the need
for support was urgent, General Duke encouraged the field force
commander to transmit his requirements directly to the engineer
group or battalion headquarters immediately concerned. All rou-
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tine or planned requirements, however, were to be processed
through channels leading o Brigadier General Curtis W. Chap-
man, Jr., commanding general of the 2th Engineer Brigade.

On 26 September General Duke met with Major General
George 5. Eckhardt, the deputy commanding general ol 11 Field
Faorce, to discuss again the matter of operational control of engineer
units in the two southern corps tactical rones. At this meeting Gen-
eral Eckhardt asked for operational contrel of combat group head-
quarters plus all the combat batalions, light equipment companies,
and bridge companies in the 20th Brigade, He stated that the
operational support requirements in the area had increased to such
an extent that a groupsize element could be kept Tully occupied.
General Eckhardt also pointed out that the vesponsibilities of the
field force included the revolutionary development program and
the training of Vietmamese Army troops. He suggested that engi-
neers were especially vital in these helds and that since the feld
force had operational control of all other elements necessary to
carry them out, it was only natural that the engineers be placed in
the same status.

General Duke was surprised at the new and enlarged request in
light of the success that had been evident in past operations, He
reaffirmed that he could accept this amangement only if the feld
force commander would be willing to account for the formal con-
struction projects assigned these units. This condition was not
acceptable 1o General Eckhardr. His command was a tactical one
and could not be concerned with construction programs outside
the tactical realm.

Since no new agreement could be reached, the procedure dis-
cussed in General Duke's letter 1o General Weyand remained in
effect. Engineer units continued to respond to their primary mission
of operational support with the ease and timeliness that made any
change in the control arrangements seem unnecessary. Neither the
support of tactical operations nor the prosecution of the base de-
velopment program suffered appreciably. Had more engineer
troops been available in South Vietnam, it is possible that their
effort could have been completely allocated to assisting feld force
programs aimed at Vietnamese refugee resettlement, Army train-
ing, and civic action.

United States Army Engineer Construction Agency, Fieinam

As a result of Reld visits by General Harold K. Johnson, former
Chief of Suff, U.S. Army, the USARV Engineer Section initiaved
studies to develop an organization which would centralize control
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over the soaring Military Construction, Army, and facilities engi-
neering costs in Vietnam, By reducing a number of engineer de-
tachments and shifting spaces within US. Army, Vietnam, the
U.5. Army Engineer Construction Agency, Vietnam, was organized
in April of 1968. With the exception of its real estate missions, the
construction agency was ewentially a management organization,
charged with co-ordinating both military and contractor effort in
the areas of real property maintenance and construction. Although
the organization was not empowered to award nor to modify con-
tracts for performance by engineering contractors, it provided at
each installation serviced by the contractor some representatives
of the procurement officer for U.S. Army, Vietnam, who retained
authority to award or amend contracts, The Engineer Construction
Agency could analyre contractor operations and management in
detail and recommend improvements in contracts to minimize
costs, This arrangement, with its withholding of contract authority,
forced the referral of engineer problems outside the engineer
structure,

In the area of construction, the new agency co-ordinated the
military and contractor positions in the USARV Military Construc-
ton, Army, program and the USARV portion of the MACVY lines
of communication program. It provided design, quality control,
construction management, and -:qmpmtm utilization assistance 1o
the construction agencies. The construction agency also assumed
the management of the USARY base development program.

The ability of engineers 1o respond to commanders’ require-
ments for the support of facilities was due largely to the unusual
organization of the Army Engineer Construction Agency. With a
designated installation engineer in full control of construction
organization at each military base, not subject o directive authority
of local commanders, more control and emphasis could be placed
where limited resources were most effective. The engineers have
generally been reluctant to have engineer units attached to combat
units for support because of their occasional misuse by tactical com-
manders who sometimes do not understand the capabilities and
missions of engineers. Rather, they are better utilized in the general
support role where the engineer command controls over-all priori-
ues and engineer efforts throughout a whole area. The wvertical
organization of the construction agency placed engineer suppaort of
Facilities in a similar role and thus retained cemtralized control of
engineer resources. By relieving the installation engineer of the
burden of direction and evaluation [rom tactical commanders, the

agency produced better response theater-wide and more stringent
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control over not only facilities engineering services but also minor
new construction efforts.

Dong Tam

By the end of 1966 the tactical situation in IV Corps made it
necessary for the Engineer Command to develop plans for a large
base development program in the Mekong Delta region. A location
was sought for use as a staging area for operations by U.S. Army
tactical units south of Saigon. The site had to be deep enough in
hostile territory that the presence of American troops would alone
deter enemy activity. It also had 1o be located in a rather sparsely
populated area to reduce the expensive reseitlement of local
civilians,. The problems of tactical resupply and of transporting
materials dictated that the base be accessible to a system of navi-
gable waterways. Finally, since during the monsoon season there
was virtually no dry land south of Saigon, the site might well be
determined by the proximity to a suitable source of fll material.
Enough fill would have to be available to raise an area of approxi-
mately six hundred acres to a level higher than the watery country-
side. It was apparent from geological formations that sand would
have to come from a riverbed to provide the needed fll.

A site was ﬁmll':,r chosen on the M}r Tho River about three miles
west of the city of My Tho. The land for this camp that became
known as Dong Tam was obtained by dredging sand lrom the Bas-
zac River and pumping it into what had been rice paddies; approxi-
mately eight million cubic meters of All were required.

Company C of the 577th Engineer Bamtalion arrived at the
partially filled Dong Tam site on 21 January 1967 to begin work
on the 7.500-man camp and operational base 1o be manned by
troops from the 9th Infantry Division. Mess halls, showers, and
latrines were immediately put under construction. To assist in the
movement of supplies, two Bailey bridges were placed across an
intervening river to connect the camp with the city of My Tho o
the east. During the spring of 1967 Company C was joined by
engineers of the 16S9th Engineer Battalion from their Pmﬂl'nu:
location at Long Binh and men from the Sth Infantry Division
working in the self-help program. By May, 20 percent of the
planned construction for Dong Tam had been completed; it in-
cluded a brigade headquarters, several mess halls, and numerous
prefabricated buildings. A 1,670foot runway enabling fixed wing
light Army aircraft and helicopters to bring supplies to the site had
also been completed.

A sixty-bed MUST (medical unit, self-contained, transportable)
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hospital was begun during the spring. Two inflatable wards hac
been completed along with a surgical building and supply center
when the 168h awrrived. A medical helipad was also under con-
sruction. The inflatable buildings were susceptible to collapse if
punctured and when during an attack an enemy mortar round
impacted ||r:|rh§|.' two of the key structures were hit by fragments.
From the engineer point of view, the added work and materials
needed to protect the inflatables raised a serious question as o the
utility of the MUST in Vietnam.

Another question raised in the development of Dong Tam (as
well as a few other sites) related 1o the advisability of erecting the
standard two-story wooden barracks in view of the vulnerability of
the second story to long-range, flat trajectory weapons. The vulnera-
bility was more apparent than real and the trade of ground space for
clevation, extra roofls, and roof trusses kept the scemingly safer
single story structure from becoming standard. There is no known
incident of a soldier being wounded while in the second story,

The summer saw ihe ¢ ompletion of more permanent h'l.ll'di.llg'.'i-.
including wood frame billets for hospital personnel and covered
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starage areas. Work was also begun on a water and electrical distri-
bution system and on a waterborne sewage system.

The construction project at Dong Tam was hampered as miich
by nature as by enemy activity. Changing weather plagued the engi-
neers in the delta at every tum. During the summer and fall the
monsoons brought rain and the problems of erosion and mud.
During the winter and spring, in the dry season, wind erosion dam-
aged machinery as well as terrain. To stabilize the soil during the
maonsoon season the engineers of the 169th developed a mixture
af sand and concrete to gain the desired surface strength in road
and hardstand construction. Concrete curbs were designed with
cormugated metal pipe spillways in an effort 10 reduce extensive
damage from excessive runoff. Overland grades were kept at a maxi-
mum of 2 percent to minimize erosion. Terraces were sodded or
sweded with rice to keep them from washing away in the fall or
blowing away in the spring.

As areas were filled sufficiently to raise them above the water
table, they were immediately occupied by troops. Living in tents
with wooden floors, the infantry soldiers played an important role
in the construction program through their own self-help effort.

The building program at Dong Tam necessitated the develop-
ment of engineering techniques found nowhere else in Vietnam.
The instability of the ground in the Mekong Delta required that
most large buildings be supported by piles. The extensive use of
sand cement was another important innovation. Because concrete
aggregate had 1o be shipped by barge from Vung Tau w Dong
Tam, a hve- o ten<ay trip, it could be used only in the most
important concrete structures. The high water wable in the area
created many other special problems for Army engineers. Holes dug
for signal and power poles had (o be shored with 55-gallon drums.
If the poles were not placed and set immediately, the holes filled
with water and new ones had 1o be drilled.

A peculiar problem also developed in connection with the un-
usual underground storage tanks installed for protection at the
Dong Tam site. Concrete collars had to be placed around the tanks
to keep them below ground. Before this precaution was taken, un-
derground storage tanks, suddenly popped out of the ground when
their flotation was increased sufficiently by the withdrawal of their
contents.

During the summer of 1967 the port facilities in Dong Tam
were improved and enlarged considerably. The 411 Engineer Com-
pany (Port Construction) built two LCU (landing craft, utility)
ramps, an LST ramp, and a pontoon barge and finger pier during
the summer. Forty-eight thousand square yards of warehouse stor-
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age, 30,000 square feet of hardstands, and 5000 square feet of
maintenance shops were also completed.

In December 1967 four Navy personnel air cushion vehicles
arrived at Dong Tam. The vehicle site consisted of a stabilized
ramp, an extensive hardstand area, and two maintenance buildings.
The Army engincers completed all approved work on the Dong
Tam project by the end of 1968. The engincers there made the hrst
inroad into enemy activities in the Mekong Delta and provided an
acceptable base of operations for the men of the 9th Infantry
Drivision,

Move fnio | Corps

Army engincer involvement i Viemnam  hoad been  Timieed
initially to the I1, 111, and IV Corps Tactical Zones encompassing
most of the southern three quarters of the country.

A substantial incursion into 1 Corps Tactical Zone developed
when in early 1967 the Americal Division was dispatched to Duc
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Fho, a brigade base sive, and Chu Lai. To reach Duc Pho the troops
conducted a tactical operation across the beach o their future base
one mile inland. There, won alterward, the 39th Engineer Dat-
talion, which had left its long-established work site at Tuy Hoa and
was now attached to the division as its organic engineer umit,
worked to develop an airheld for C-130's and for Army helicopters
as well as the associated cantonment and logistic support lacilities.
Alter a good start at Duc Pho, effons were made 1o link up road
connections with 1l Corps Tactical Zone to the south and the
Marine and Navy elements to the north. The 45th Engineer Group
had its support responsibility extended to include the Americal
area of operations. By the end of 1967 new pressures resulting from
increased North Vietnamese infiloration across the demilitarized
rone forced engineer units o prepare for duty in | Corps. Belore
this time, troops north of Chu Lai in the northernmost provinces
of the Rrpuhlin of Vietnam had received their engineer support
from engineers organic to Marine Corps units in the area and from
Navy construction battalions [Seabees) .
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In January 1968 the lst Cavalry Division (Airmobile) was
alerted for immediate movement north. The 45th Engineer Group
was given responsibility for the additional engineer support during
the movement and for sustained support in the 1 Corps area. (Map
{0} Located at Qui Nhon at this time, the group prepared 1o move
north at the height of the enemy Ter offensive and in the midst of
the monsoon season., The movement toward the base camp near
Hue was complicated by weather that made helicoprer Right un-
reliable and by enemy activities on the ground that made convoy
travel extremely hazardous.

The first unit of the 45th o start north was the 35th Engineer
Battalion (Combat). Its immediate mission was to move overland,
preparing Route 1 for heavy wraffic north. The operation was not
an easy one considering the level of enemy activity in the northern
provinces. The battalion left a landing zone thirty miles north of
Qui Nhon on 8 February 1968 to begin the trip up Route | toward
Da Nang. After reaching Da Nang, the battalion pushed north in
an effort to open the Hai Van Pass and the road north of Da Nang
as far as Phu Loc. On 12 February advanced units of the 35th
reached Ap Nam O, ive miles north of Da Nang. Movement farther
north became more costly as each mile was opened. Bridges and
culverts had been destroyed at many points on the road. Enemy
sappers constantly disrupted repair efforts with sniper fire and
random mines and booby traps. With asistance from units of the
1005t Airborme Division and the 502d Infantry Regiment, the 35th
was able to remove the obstacles and replace the damaged bridges
by 24 February. On 29 February one company of the 35th linked
up with elements of the 32d Naval Construction Regiment working
to open the road south from Phu Bai. On | March convoys were
rolling from Da Nang to Phu Bai for the first time since the be-
ginning of the Tef offensive in carly January.

The l4th Engineer Battalion (Combat), located at Cam Ranh
Bay, was withdrawn from the 35th Engineer Group to head north.
The unit had originally been instructed o prepare to move by sea
to Quang Tri where it was to provide support for an over-the-heach
logistic operation, but plans had been changed when it was learned
that conditions on the beach would not allow the landing of LST s,
Fortunately, the 35th Battalion had already opened the road north
of [a Nang enabling convoy travel to reach the northernmost areas
of 1 Corps. The l4th was then ordered to travel by convoy to Wun.
der Beach, just south of Quang Tri. Once the battalion reached its
destination, one company was sent inland to provide combat sup-
port for the lst Cavalry Division located at Camp Evans. From
the base camp, the remainder of the battalion built roads and
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performed other engineering tasks essential for the movement of
supplies in preparadon for Operation Pecasus, which was aimed at
lifting the siege at Khe Sanh.

The 27th Engineer Battalion, the fourth and last engineer bat-
talion to arrive in 1 Corps, was assigned the wsk of providing sup-
port to the 101st in the Hue area. Teaming up with the 591st
Engineer Company (Light Fquipment), the 27th prepared to move
from a site known as Blackhorse, thirty miles east of Saigon, by any
means of transportation available. Wheeled vehicles were moved
by sea to Da Nang, where they were met by drivers flown there by
C-130's. The vehicles then were driven in convoy to Gia Le, south
of Hue, via the newly opened Hai Van Pass. Heavy equipment was
moved by LST directly to Tan My and driven overland to Gia Le.
The remaining troops of the 27th were flown directly from Saigon
w the Phu Bai airfield near Gia Le. The entire unit reached Gia
Le by the middle of April.

The first major task of the 27th Battalion was to support a ]ulm
operation by the st Cavalry, 101st, and a South Vietnamese air
bome brigade up the A Shau valley on Route 547. This task in-
cluded clearing and opening Route 547 for wvehicle trafhc and
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removing all jungle vegetation within three hundred meters of the
roadway. The clearing was accomplished through the co-ordinated
work of platoons of Rome Plows.

The construction of the winding, mountainous Route 547-
known as the A Shau Expressway—is an excellent example of the
co-operation and co-ordination involved in the lines of communica-
tion program. Route 547 was begun in March 1969 when | Corps
tacticians decided the 1005t Division needed an all-weather land
!.I.Ll:nla-lgr link from the division's base camp near Hue into the A Shau
valley, a notorious enemy stronghold. The 27th Engincer Battalion
and seven attached :mnFunin were assigned o the project and
designated the 45th Engineer Group's Tiger Task Force.

1":'. i-IFLI.'i E;ﬂtli 11’ :h:" Il;:l."li_.l. 1(].!\.;.111"(:[' JU]F SNETE I;I:IEI.[|IJI|I_:TJ. EII
along the proposed route. Company C of the 27th installed culverts
behind the mmital effort of the 5th Land ['.lr:.qtinq (,'-l:imp.;m.'e.'.
assisted by helicopters from the 101st Division. The culverts were
JH-I.‘J'I]th :in. I!JH" ha_'iq.' :'alll]_“ whﬂr meEn and H';LLI-FI:IHI'T'IE |;|r|..|.||;| 1.'|.'|::I:L
freely, and then transported, dangling by hook and line from
Chinook helicopters, to the construction site.
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The engincers in Vietnam relied wpon innovation and in-
genuity, which often were the only means of solving the myriad
construction problems they encountered, Land clearing teams along
Route 347 had to clear areas bordering the roadway which some-
times dropped off sharply to 60-percent grades. Engineers devised
an unusual method of tandem dozing 1o deal with this situation.
Referred to as yo-yo dozing, this method used two dozers; one was
positioned on the roadway as an anchor and the other was hooked
to the first, rear end o rear end, then lowered over the edge ol the
slope with its plow pointed straight down to clear a swath through
the trees and brush. When the dozer with the plow reached the bot-
tom of the grade, the two dozers reversed their winches and the
anchor dozer drew the second dozer back up the grade to begin a
new cut. The procedure was repeated until the required 200-meter
strip was cleared.

Farther down the road other elements of the battalion con-
structed a Bailey bridge spanning the Song Bo River. Nearly every
facet of road construction was exhibited in the building of Route
547, which was a crucial link in the road system and not merely a
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military convenience. After the U5, forces have left, 547 will re-
main as a valuable commercial artery for the city of Hue and the
people in the surrounding areas. _
Army engineer operations now encompassed every province in
South Viemmam. From the marshy rice paddies of the Mekong Delta
to the mountainous highlands along the demilitarized zone, engi-
neers were hard at work applying their expertise in support of
combat operations carried out by the allied military forces and in
assisting the Vietnamese people in their efforts to build a nation.

Military Assistance Program

The military assistance program in the Republic of Vietnam was
by no means limited 1o support from the United States. In response
to an appeal by President Johnson in 1964, several nations of the
Free World came to the aid of the beleaguered people of South
Vietnam. The military and nonmilitary engineer contingents of
these Free World Military Assistance Forces came from Australia,



156 US ARMY ENGINEERS

Thailand, New Zealand, the Philippines, and the Republic of
Korea and contributed much independent engineer work. OFf these
countries, Korea [urnished the largest engineer contingent. Each
Korean division had its organic engineer battalion and one addi-
tional battalion known as the Dove Force, a title reflecting its peace-
ful mission. Based in Ben Hoa Provinee, this last unit systematically
initiated a series of comprehensive local improvement programs
oriented toward the improvement of public health, sanitation, rural
development, and transporiation. The Korean troops “proved
themselves adept in establishing a rapport with the local popula-
tion by stressing the Linship of aspirations and the brotherhood of
the Asiatic peoples.”

The commitment of the Republic of the Philippines to the
welfare of the people of South Vietnam was manifested in August
1966 with the arrival of a 2,000-man Philippine Civic Action
Group. Consisting of engineers and medical teams supported and
protected by an organic security force, the group assisted the Viet-
namese authorities primarily in Tay Ninh Province and to a less
visible degree with small teams in several other provinces. During
1967-68 the civic action group cleared a large section of the Thanh
Dien forest. long an enemy stronghold, and constructed a model
resettlement village for 1,000 South Vietnmamese families outside
of Tay Ninh city.

Realizing that Thailand could be the next target of communist
aggression if Vietnam should fall, the Thai government made its
first commitment of combat forces to South Vietnam in early 1967,
The Thai engineers, in addition to providing close combat support
for the very effective Queen’s Cobra Regiment and Black Panther
Division, were especially active in civic action programs within
their areas of responsibility.

Australia and New Zealand made significant contributions to
the physical and social betterment of the Vietnamese people. Thou-
sands of tons of construction materials were made available for local
development projects as was the technical assistance necessary to
train unskilled local inhabitants.

Before other Free World lorces could contribute significantly
to the struggle in South Vietnam, US. Army engineers laid the
groundwork for their allies. Prior to their arrival US. engineers
imitiated construction of base camps and logistic facilities for their
support and consistently contributed materials and effort to the
allies when their own resources fell shore.

Apart from the actual combat troops provided by Free World
forces, no less than thirty-five other nations contributed food, medi-
cal supplies, equipment, technical advisers, and millions of dollars
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in economic aid to support the Vietnamese war effort. The assist-
ance provided by these nations represented a solid front united in

the common purpose of resisting the destruction of one of their
own by commumnist insurgency



CHAPTER X

Sustaining Support and Phase-Down

On 8 June 1969, President Richard M. Nixon announced plans
for withdrawing 25,000 woops from the Republic of Vietnam. On
| September the 9th Infantry Division (less its 3d Brigade) , twenty
Reserve units, two engineer battalions, and one Hawk missile bat-
talion returned to the United States. The systematic withdrawal and
reduction of 1.5, forces in Vietnam was under way. At the same
time the armed forces of the Republic of Vietnam began to accept
the full responsibility for the nation's defense. To help the Viet-
namese take over and maintain the war effort, the United States
created a so-called Vietnamization program in which Army engi-
neers played an important part.

In recent years it has been the policy of the United States to
encourage the military of underdeveloped nations to set up pro-
grams for using the countries’ own resources for sociocconomic
development. The concept implies not only developing the abilivy
of governments to provide their people with goods, facilities, and
services, but also, and perhaps of greater importance, developing
the people’s own capacities.

The objectives of the United States in Vietnam at this time
were threefold. First was military security, which involved the use
of combat units to defeat the Viet Cong and the North Vietnamese
and required the destruction of their underground government;
second was Vietnamization, improving the competence of the Viet:
namese armed [orces o provide continuing military security, This
mission consisted of giving formal training to South Vietnamese
military forces, providing new and modern equipment, and super-
vising on-the-job training in the use of that equipment. Third was
pacification, promoting the sociocconomic development of the
country in ordef to establish a local and national government re-
sponsive to the needs of the people and increasing the participation
of the people in government. For the first four years of US. opera-
tions in Vietnam, the major objective was military success, By June
of 1964, however, emphasis was being placed on pacification and
Vietnamization. Much of the advisory effort of US. civilian agencies
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in Vietnam was directed toward the support and advancement of the
pacibcation effort, called revolutionary development, which was
sponsored by the government of Vietnam., Military activities in the
area of pacification were directed and integrated by a deputy held
force commander for Civil Operations Revolutionary Development
Support, established by U.S. Ambassador Elsworth Bunker in May
1967, This mission assumed great importance with the decision to
phase down U5, involvement in Vietnam. The engineers fitted into
pacification chiefly through civic action projects that used non-
combat skills for the benefit of the civilian population, Included in
the civic action program, for example, were the construction and
repair of schools, religious buildings, communications facilities, hos-
pitals, and other public buildings. The engineers also provided
electric power, medical assistance, vocational training, and educa-
tion classes. Through such construction and services the engineers
made important contributions to national development.

In spite of the priority accorded civic action, most of the engi-
neer troop effort remained committed o the support of units in-
volved in tactical operations and 1o formal military construction:
after June 1967 the engineers added 1o these the important duties
of civic action in behalf of the pacification program, which was
intended to free the people from the control of the Viet Cong
guerrilla organization.
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Tactical Support

Army engineer tactical support fell into one of three categories:
operational support, base development, or lines of communication
construciion. Operational SUPpOTE included combat support and
engineer support to logistical uprr:uium. Base development in-
cluded formal, funded construction projects and maintenance of
facilities. Lines of communication construction involved the build-
ing and maintenance of all surface and air routes of communica-
tion. In the calendar year 1968 the distribution of engineer troop
effort between these three activities was as follows: combat hat-
talions operational support 44 percent, base development 33 per-
cent, and lines of communication 23 percent; construction
battalions devoted 12 percent of their efforts o operational support,
G5 percent to base development, and 24 percent 1o lines of com:
munication. The operational support rendered by combat bat-
talions consisted mainly of land clearing designed o deprive the
enemy of concealment along highways and trails over which combat
units had to pass. Operational support by construction battalions
consisted chiefly of revetment and bunker construction, airfeld
and bridge repair, and improvements in petroleum product storage,
transfer facilities, and base camp defensive structures. Base develop-
ment was sill a large part of the engineer effort, a significant por-
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tion of which went wward providing physical accommodations for
detachments. Effort directed toward lines of communication went
chiefly into upgrading and making secure certain military essential
roads and bridges throughout Vietnam. This last program had been
successful and Viet Cong interdiction of surface traffic had been
reduced substantially since 1965,

During 1968 control of national and interprovincial roads was
transferred from the Vietnamese Ministry of Public Works to the
Vietnamese Defense Ministry, and a more extensive and ambitious
line of communication program was initiated by the joint military
command in Vietnam. This program included those roads desig-
nated essential in support of military operations as well as those
contributing to pacification and economic development. By 1969
the new surface lines of communication program was going well, as
heavy commercial construction equipment arrived in South Viet-
nam. This equipment included larger dump trucks, more sophisti-
cated compactors, and front loaders with nearly three times the
capacity of the military standard front loader. Although the new
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equipment lacked certain wctically important characteristics such
as blackout lights, it had a higher capacity. To provide spare parts
not found in the Army system and to help in maintenance of the
new equipment, a civilian contractor was hired.
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The revised program in May 1969 called for 3,709 kilometers
of roads to be completed by the end of 1971, The program was re-
viewed quarterly and by February 1970 had been adjusted to 3,681
kilometers. The product was to be a two-lane highway bailt to U S
highway standards which if constructed in the United States would
reach from Washington, D.C., to Las Vegas, Nevada,

The new emphasis on road building dictated a redistribution
of engineer troop effort. The proposed phase-down of U5, roops
in Vietnam caused a rearrangement of work priorities. Much of the
effort that had been going into base development was rechanneled
into the highway program, not only into actual road building but
also into the support activities invalved. Production plants operated
by engineer troops but patterned afier stateside industrial layouts
produced 340,000 cubic yards of rock and 60,000 tons of asphalt
monthly to support the highway program.

Base development programs completed during this period in-
cluded more Military Assistance Command advisory sites and the
improvement of aircraft protection facilities, a particularly high
priority item in 1969, Expedient revetments for protecting parked
helicopters were demanded beginning in the spring of 1967, Within
a few months some form of protection by sandbags or earth-filled
walls or drums had been provided for each of the more than four
thousand Army helicopters in South Vietnam. The protection some-
times consisted of revetments arranged in an Lshape, sometimes
parallel walls between adjacent helicopters and, in other instances,
walled enclosures in the configuration of a square with one side
missing. Many helicopters soon had revetments in two or more
locations. The hurried effort marked an anempt 1o reduce damage
from enemy long-range attacks by mortars and rockets, The long
helicopter blades and the height over which protection was desired
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created serious problems for engineers, not the least of which was
drainage. The standard revetment stood four feet high, but some
reached twelve feet above the parking surface. Design was made
more difficult by the aviator’s insistence that the revetments allow
the helicopter to fly out of them unimpeded. Size and height of
maintenance hangars also posed difficulties. The first prefabricated

r was buile in 1966 and others were constructed in 1967 and
1968, By 5 May 1969 the 27th Engineer Battalion had constructed
an 11,520square-foor UH-1 maintenance hangar at Phu Bai; the
Bl5th Baualion was constructing a 33 450-square-foot hangar at
Pleiku; and the 554th Baualion was constructing an 11,520-square-
foot hangar at Cu Chi.

For the Army engincers 1969 was a year of transition in their
support functions. The second hall of the year saw the curtailment
of many base construction projects and a consistently high emphasis
on road construction projects. The lines of communication program
for 1970 was even more ambitious than that for the year before, The
effort expended by U.S. Army engineers on highway construction
was markedly effective in improving military capability in Vietnam.
It was also to be an important legacy to the people of Vietnam. The
opening and upgrading of major highways and feeder roads pro-
vided the people in rural areas access to the cities and permitted
transportation and commerce between cities, For example, in 1966
the little hamlet of Plei Xo clung tenaciously to its corner of the
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Central Highlands like a ghost town that refused 1o die. Although
this primitive settlement was only eighteen miles from the bustling
city of Pleiku, there was no roadway and the farmers and charcoal
makers of Plei Xo brought their merchandise to town on foot. Then
the U.S. Army engineers began to cut Highway 19 west from Pleiku
o Duc Co. By 1969 Plei Xo had a superhighway and a window 1o
the outside world. Sturdy, thatched homes and bright shops and
churches now line both sides of the highway at Plei Xo. Farmers
trade their produce with the people of Pleiku for some of the com-
forts of modern life.

Thousands of communities like Plei Xo have been connected
by the most ambitious road-building program in the nation’s his-
tory and one of the largest single engineering projects ever under-
taken by the U.S. military in a foreign country. (Map /1) When
the project is completed, modern high-speed roads will tie together
the m:tjnr population centers of the country. These new asphalt
lines of communication have changed trafic patterns immensely.
Instead of an occasional oxcart, steady streams of traffic now fll the
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roads, This change alone has brought an economic uplift 1o Viet:
nam, and the peasant can see for the first time what the government
and the military can do for him.

Cre Action

Brigadier General Harold R. Parfitt commented upon his return
from Vietnam in November 1969 on the civic action program:

.« « The special circumstances in this war have permitted the engi-
neers 1o do a ot more work than ever before in nation building. Con-
struction of major road networks, opening of secondary roads; a
multiplicity of revolutionary development; all have contributed 10
im[]umitlg the nation in such a way that the average citizen could see
and appreciate what was being done by US troops to improve his lot.
To many people reared in poverty and misery, -m was as meaninglul

or more so than our cfforts to prevent commuanist domination of cir
COLITLFY,

Civic action was closely allied with the highway program. Roads,
besides being essential 1o immediate tactical operations, were a
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necessity for the sustained economic development of the Republic
of Vietnam.

There were other efforis by US. Army engineers that will have
a more lasting effect than any road network. Engineers cleared land
and canals and provided earth flls for schools and piers. They de-
signed projects for water supply systems, electrical power systems,
agricultural and logistical improvements, and irrigation. Although
the engineers could devote their efforts wo civic action projects only
when their duties to tactical troops were fulfilled, their achieve-
ments in this field along with the civic action aspect of the highway
program led Licutenant General William R. Peers to comment:
“The psychological impact upon the local population was tremen-
dous. The outstanding support and cooperation given by the US
engineers in this regard was most commendable,™

Typical of the effort expended by the engineers was the rehabili-
tation of a small Vietnamese Army training camp near Qui Nhon.
When young engineer Captain Eric A, Keviuz arrived at this train-
ing camp as an adviser, conditions were wretched. The mud-
thatched buildings which served as barracks for the Vietnamese
trainges were little more than crumbling ruins; the straw rools
leaked, and the winds blew sheets of rain through the windows and
the broken walls, The captain decided that he would make every
effort 1o rehabilitate the camp. His appeal to engineer units in
Qui Nhon yielded the required construction material from surplus
or salvage. He then persuaded elements of the 623d Engineer Con-
struction Company of the Viemamese Army 1o guide the trainees
in construction of the new camp. Work began and the capain was
everywhere—planning, manipulating, directing, organizing., and
supervising. Within two months eight new barracks had been built
and plans had been approved for twelve more, plus a kitchen, a dis-
pensary, and two mess halls. A water pump was secured, and a
generator and electrical distribution system began providing light
for the camp. Twelve months after the captain had arrived, thirty
barracks had been built. There was a 25-bed dispensary, two 300-
man kitchens, four 200-man mess halls, a motor pool, an officers’
quarters, and a theater. The dreary training camp had become
thoroughly livable through the initiative and aggressiveness of one
YOUNE engineer.

Fietnamization

In 1965 the Republic of Vietnam armed forces had very few
engineers. In prior years some individuals who showed promise
had been educated in higher schools of formal engineering, for
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the most part in universities in Hanoi or France. These graduates,
highly proficient in technical engineering, were concentrated in
national centers of engineenng administration such as the offce
of the chiefl of engineers ol the armed forces of Vietnam, but their
number was small. Most South Vietnamese engineers were poorly
trained and unfamiliar with modern engineer equipment; [acilities
to provide them with the training they needed were lacking. Units
were poorly equipped and funds for procuring new equipment
were inadequate. From this corps of unskilled and ill-equipped
engineers, the United States sought to develop a well-trained,
competent, and greatly expanded engineer force in South Vietnam.

The low skill level of Vietnamese Army engineer troops went
deeper than a lack of training in engineering methods. Most Viet-
namese simply lacked the education and experience to understand
the rather sophisticated technigues used in modern military con-
struction. The roots of the prablem went back to the French educa-
tional system used in Vietnam, Only the best students reached high
school and anly the superior and the richest were educated beyond
that level. As a result, most of the men in the armed forces had
almost no formal education. It was therefore necessary for the
United States to provide instruction in such basic subjects as read-
ing and writing belore undertaking any program of formal training
in the engineering sciences. Communication between the instruc-
tor, if he was an American, and the Vietnamese pupil was also a
problem. A basic knowledge of English was a necessity in grasping
the more technical terms and concepts. There was also a psycho-
logical barrier to overcome, both in formal training and on-the-job
training. Some American instroctors felt that the Vietnamese were
of inferior intelligence and unable to learn, a misconception that
came about partly because of the language barrier, partly because
the student lacked specialized training and was unfamiliar with
LS. engincer equipment and methods. These instructors might
appear to be condescending: the Vietnamese naturally resented the
implied superiority. Fortunately, such cases were the exception
rather than the rule. Generally, the relations between representa-
tives of the respective national engineer organizations were warm,
pleasant, and mutually benehicial. On both sides there was no lack
of willingness to co-operate.

Despite problems, by 1969 the Army Engineer School at Phu
Cuong was traiming 3,000 Viemamese officers and enlisted men a
year in many specialized skills. However, the school was still unable
to meet the need for engineers. To supplement the supply of well-
trained troops, the Vietnamese chiel of engineers ordered the de-
velopment of an onthe-job training program at the unit level.
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Selected instructors were assigned (o units throughout the country
1o promote the proper training of engineer troops.

A few Vietnamese engineer officers and noncommissioned offi-
vers were sent to the US. Army Engineer School at Fort Belvoir,
Virginia, to atend engineering courses. This program will con-
tribute to an improved level ol engineering competence throughout
the Vietnamese Army in future years,

Om-the-Job Training

The formal engineer training of Vietnamese soldiers was an am-
bitious and productive operation. A more important contribution
to the training of engineer troops, however, was made through the
joint participation of Americans and Vietnamese engineers in an
extensive on-the-job raining program.

Major General Joseph M. Heiser, Jr.. commanding general ol
the Ist Logistical Command, proposed the so-called Buddy System
i 1968 to help train the South Vietnamese soldier in logistical
activities such as supply and maintenance. The program aimed at
placing Vietnamese military units under U.S. unit sponsorship so
that both the unit and the individual could benefit from observing
and participating in operations by the corresponding type of US.
unit. It was logical to apply the concept w engineer units engaged
in formal construction projects. Help in combat support operations
by engineer units also continued 1o be provided by the previously
functioning unit advisers—U5, officers and noncommissioned offi-
cers assigned o Vietnamese battalions and larger formations. Feel-
ing that firsthand observation and experience on the job would be
the best way to improve the skills of the Vietnamese Army, he
predicted that the same success that had come out of the Korean
Augmentation to the US, Army program in Korea would be de-
rived from the Buddy System in Vietnam. General Creighton W,
Abrams personally approved the Buddy concept in January 1965,
and assigned o U.5. Army unit commanders the responsibility for
military training assistance to the Vietnamese Army. Progress was
slow at first, but the impetus provided when General Theodore |.
Conway, the head of logistical activities on the staff at Military
Assistance Command, Vietnam, established Instruct and Advise
Teams 1o assist Viemnamese units was more than enough to get
the project off the ground. The Buddy System gained momentum
and became a tremendously effective program for modernizing the
Victnamese Army and increasing its combat and support capabili-
ties. The concept was adopted with enthusiasm by the Army Engi-
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neer. Major General William T, Bradley, and his subordinate units
were soon deeply committed wo the program

Quite often in 1969 and 1970, South Vietnamese engineer bat-
talions were assigned a joint project with LS, Army engineer
bavtalions. Operation SwitcHsLane which began 15 December 1969
was one such operation, It involved three Vietnamese land clearing
companies, the 218ch, the 318th, and the 118th, and the U5 Army’s
62d Bawalion, which was responsible for training the three Viet-
namese companies, Vietnamese trainees were assigned to the several
1.5 Army land clearing companies of the batalion and deployed
with their counterparts o War Zone € for forty-five days of land
clearing operations in support of various 1.5, combat units. Equip-
ment from U.S. land clearing companies recemtly inactivated was
used to equip the Vietmamese units, Upon -.'ump]t[im:l of the train-
ing, one Vietnamese land clearing company was assigned to each
of the Vietnamese 1, 11, and 111 Corps.

Working beside an American engineer soldier on a certain
piece of equipment, the Vietnamese engineer soldier demonsirated
that he could quickly learn to operate a new machine. Vietnamese
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accompanied Americans on many projects and learned all phases
of engineer operations. The American engineer soon developed a
great respect for the Vietnamese engincer and showed a simcere de-
sire to convey to his “buddy” as much of his own knowledge as pos-
sible, Through maximum contact and training under the Buddy
System, the Vietnamese engineer developed a noteworthy level of
competence. On-the-job training reached all levels of the South Viet-
namese Army and the lowest private developed skills that five years
r.'rrlil:r hr 1.'|.'|::||.|'|11 ol h:n‘l_' Vel ||.|:||:|1':|'t1ru||:| 'I-h.r LA ol lhl:
engineer program of Vietnamization can be aitnibuted to the adapt-
ability of the Vietnamese soldier and the determination of the
Amnerican rr'l.Hiu:':'r L COMvEey Inis ovwnm |-.,|!|1|1.1'|.:'|;|qu amdd skill.

Equipment Transfer and the Logistic Legacy

As the US withdrew s forces from the Republic of Viemnam,
it left behind a logistic complex of bases, airhelds, petroleum prod-
uct and ammunition storage areas, cantonment areas, warchouses,
maintenance shops, utility systems, and lines of communication,
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Some prefabricated buildings were dissembled and transferred
from the sites of their original erection in Vietnam to complexes
garrisoned by UL5 troops; other structures were dismantled and
returned to the United States. For the most part, however, the
products of millions of dollars worth of construction by the U5
Army engineers remain in Vietnam for the use of the Vietnamese

As withdrawal from Southeast Asia ||~('-i_r|;"|_ h l}'|:u'|: al unit marked
for transler or inactivation continued to perform its mission as long
FHE Ennhi]_rh_'. |;|11:'u 1_I|:|r:|t:|:| OvVieT rl;"-l:uul'-ihill'li{"r :||||.| h:lu::. (4 I|1{' I-'.,q'-
|:||:|'||-||'|._ of Vietnam armed lorces, The transler ol ﬂl_uipm:m wWas ane
of the moat 'in|F:||r|I!.|1|l; Lurnovers, In [lltlr loGn 10,5, r,'ugincf: mnits
began shilting Hl_l:lipul.rl:n o Vietnmimese enginect unils on a mas
sive scale. On 31 May General Abrams had set strictly defined
criteria for the transfer of equipment under the Improvement and
Modernization Program for the Vietnamese Armed Forces, | hese
criteria insured that all uwsed U5, Army equipment was safe o
operate, serviceable, and operable o the extent required for s
intended purpose. Replacements for any missing or defective paris
had vo be on order for delivery 1o the Vietnamese armed [orces be-
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lare a l1,|:|'|,|1 ular paece al O UIPInEnL was comsidered ransferable
|]'l|.ril:lg .'ir-plcrnlm: 19649, wnits of che 18th |:.|1:|_l||':11.'r| ]:hig.ll:lr LERNS
l'l.'l:u'-:| .|]1]L|n:».,i|||.|l:1_'|'|.' |:'|I- wln.ll.lli' 1|1.|'F|:-| HEMms il 1'I::|III]J-|'II1.'||[ Nk
the d0ih Vietiamese Base |]'|.'|;|ul. the il l;'IIHIi.“E'!':I e |:|t]1-c:|l ol
the Vienamese .1|.|:||||'!.. In the same month the 200h Engineer
gade was involved in similar 1.'1||.|:iF:I|:|:|.rll1 transfers, 1 he brigade was
ordered 1o provide 200 major items; a single bawalion was desig-
nated to co-ordinate all activities. Units of the brigade were o de-
hiver end items in acceptable condition wo a central collecting poine
at Long Binh. Once a substantial number of items was on hamd and
determined ready for transier, a dave was ser for mutual inspeciion
and receipt with Vietnamese Army representatives as well as Mili-
tary Assistance Command adwvisers. This equipment was subse-
quently assigned to engineer units in the held. Some additional
items went directly to the Vietnamese vnits. Similar arrangements
proceeded meanwhile in the 18th Engineer Brigade. When the 634
Vietnamese Engineer Batalion was activated in December 1969 ar
Nha Trang, the U5 Army's 35th Group provided it with equip-
ment. The 86dth Batalion assisted the new unit by instructing its
men on operational and maintenance procedures required by their
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new equipment. Some new equipment arriving i Vietnam was
transferred directly to Vietnamese engineer units,

Viethamese engineer construction units played a more active
role in the highway construction program during 1970, A towl of
165 kilometers of road was made the responsibility of the Viet
namese Army units along with 50 bridges owaling 2,879 meters
in length. As Viectnamese engineers gained experience, additional
segments of the i1|ulm'w program were assigned to them, but the
lines of communication construction received a lower priority than
the American engineers had afforded it. Concerned aboutr morale,
the South Viemamese expended considerable effort on a program
aimed at providing austere housing for military dependents, many
of whom had no homes and existed in a state little betier than that
of camp followers.

Mevertheless, considerable progress continued to be made in
the highway program. By February 1970, 467 kilometers of road-
way had been completed in the I Corps Tactical Zone, In 11 Corps
Tactical Zone half of the 1,400 kilometers scheduled for completion
by the end of 1970 had been Anished. In the Saigon region, 451



FUSTAINING SUPPORT AND PHASE DOWN 175

VikTsAaMESE FriRaTiNG ROoCRCRUSHER AT MNUT Sk l.,!l'nnn'r

kilometers of a planned 1,068 had been completed. An additional
ﬂ?!'l Li[u:l:l.rl!ﬂ & WETE hecliiled for 1|:|I:|p||.'[i.1'|-l1. i 111 E:q'r!'pi ‘I'.'h'. I:II.;I|-
Zone by the end of the year. The Mekong Delta, hampered by
unstable so0il and a severe shortage of road building material, con-
tinued (o lag behind the rest of the country in receiving major road
improvements. Ambitious plans for the highway system, however,
included support operations reaching beyond 1970 to overcome this
gap in the country’s total road construction.

The Vietnamication of the engineer suppoTt mission pr{w:n:drrl
sdmirably during 1969 and 1970, Formal and on-the-job training
programs enlarged the construction capabilities of the growing
Vietnamese corps of engineers. The transfer of logistical bases and
badly needed machinery to the Army of the Republic of Vietnam
enabled s 1_'nginrr|!. Lix :|l'.|-]..|-|}' their new skills. Senior Vietnamese
engineer oflicers, becoming confident of their ability, were in
formally suggesting that they could handle a greater share of the
lines of communication program. The load was being passed to the
Vietnamese and there appeared o be every prospect that they would
handle it successfully.
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Cambodian fncursion

For years North Vietnamese regulars and Viet Cong had enjoyed
the immumity of retreat into sanctuaries established in Cambodia.
To aid the Vietnamization process by depriving the enemy of these
sanctuaries or by seriously impeding his use of them, U5, and South
Vietnamese forces attacked the strongholds during May and June
1970. U.S. Army engineers led the way. The area of operations in
the south was generally in the portions of Cambodia known as the
Parroi’s Beak, the Dog's Head, and the Fishhook, and in the vicinaty
of Snoul. Memut, and Krek. In the highlands region the area of
operation was along the axis of Highway 9, west of Pleiku.

Engineer support for the operation was assigned by the Com-
manding General, 20th Engineer Brigade, to the 79th Engineer
Group. Engineer resources, in addition to the division battalions
and the organic engineer company in the 11th Armored Cavalry
Regiment, included the 31st and 588th Engineer Baualions (Com-
bat) and the 554th, 92d, and 62d Engineer Battalions (Construc-
tion), as well as several separate companies and detachments
Priority was at first given to routes of advance and forward tactical
airfields, and later to construction of forward logistical bases at the
airfields and all-weather logistical support routes. The 62d En-
gineer Battalion was committed P'rim.uily to Frm'ide eniry into
suspected enemy supply and cache areas, a tribute to the tactical
effectiveness of Rome Plow operations,

Accomplishments under tactical pressure were impressive. Engi-
neer support elements built hltysix kilometers of new road, plus
twenty-three separate fixed bridges. In addition, twenty fire support
bases were constructed for infantry, armor, and artillery units.

Of particular moment was the wactical delivery of bridging by
CH-47"s and Flying Cranes. From Quan Loi, where preassembled
ramp and trestle sections had been stocked, helicopters lifted and
placed at one bridge site both the center trestle and the two con-
necting spans to each abutment. The bridge was completed eight
hours after the first engineer troops had arrived by helicopter. In
another instance, Flying Cranes delivered a 38-foot bridge in two
trips. These successful deliveries would have been almost impossi-
ble by ordinary means. At the time, all suitable surface transporta-
tion was deeply committed to other critical tasks.

The support operation was an outstanding success. Once again
the engineer soldier, career professional and draftee alike. demon-
strated the willingness and the ability 1o meet the challenge and
overcome formidable obstacles wo accomplish a mission. Seven 20th
Brigade engineers were killed and 152 wounded in this campaign.
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Major General John A. B. Dillard, the U.S, Army, Vietnam, Engy-
neer and senior Army engineer in Vietnam, was killed when his
helicopter was shot down while he was reconnoitering Highway
509 about ten miles southwest of Pleiku. Colonel Carroll E. Adams,
Jr.. Commanding Officer, 957th Engineer Group: Lieutenant
Colonel Fred V. Cole, Commanding Officer, 20th Engineer Hat-
wlion; Captain William D. Booth, Aide-de-Camp: Command Ser-
geant Major Griffith A. Jones of U.S. Army Engineer Command,
Vietnam; and five others also perished in the crash. Command
Sergeant Major Robert W. Elkey was the sole survivor,



CHAPTER XI

Summary and Evaluation

Merely to declare, a5 have several senior ULS. commanders in
Vietnam, that no operational mission failed for lack of adequate
cngineer support is to understate the many contributions of U5,
Army engineers to the tactical and ur.llrgu: successes of the ULS
|m||l'|.r1,' forces. Myriad requirements, from issuing urgtnl'l} |1-|.'cdcd
maps o |n.-.l.1llmg permanent bridges, were satished in timely
and professional fashion throughout the varied regions of South
Vietnam. Wherever their expertise or assistance was needed, the
engineers were there. While individual commanders sometimes
bemoaned an insufficient number of engineers at their disposal,
those engineers who were available always seemed capable of doing
the esential. Their responsiveness, cagerness, and competence in
handling an overwhelming work load quickly earned the Army
engineers the respect of every branch ol the service.

American commanders, recognizing the history of success
through an application of engineering 1o practically any wype of
problem, often called upon engineers to solve problems which
probably could have been solved by other means such as changing
logistical arrangements, modifyving tactical deployments, or chang-
ing the timing or distribution of resources. While this tendency
was usually evident to the engineer, it involved matters outside
his responsibility, and his characteristic response in South Vietnam
was to accept the resultant complications and heavy demands on his
OWH TE3ITTCS,

An early example of a wypical engineer response occurred dur-
ing the initial development of the base camp at Cu Chi for the 25th
Infaniry Division. Within hours alter some major elemenis of the
division arrived at the cantonment site, a thunderstorm struck and
lightning killed two soldiers. Engineers on their own initiative im-
mediately went 1o work finding and emplacing long poles and cop-
per conductors to act as lightning arresters.

The desired manner ol performance of the engineer mission
throughout United States Army, Vietnam, was established early in
the fall of 1965 with publication of the objectives and standards of
the 18th Engincer Brigade. (See Appendix E.) At a USARV sall
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ma:tm! in late September General Norton, the deputy r.l:rmm:nd
ing general, asked his subordinate commanders to outline objec
tives and standards for each element of the command. A few days
later an eight-paragraph letter was distributed to all units of the
18th Engineer Brigade over the signature of the brigade com-
mander, The letter emphasized the engineers’ primary responsi-
bility to those whom they supported, and called attention to the
importance of conservation of materials and equipment. safety
measures, and respect for the local populace. This statement ol
command intent continued to be diseminated to all newly arriving
engineers in South Vietnam and helped o provide basic policy
guidance to them throughout their tour.

The Principle of Dual Responsibility

The policy of entrusting 1o one man the dual responsibilities of
USARY staff engineer and command of all Army engineer units
which were not organic to other commands received lively attention
during the buildup of forces and beyond. When the 18th Engineer
Brigade headquarters arrived in the Republic of Vietnam, General
MNorton elected to assign both responsibilities to the commanding
general of the brigade. As Army Engineer, General Ploger, like his
successors, was concerned with developing requirements, allocating
materials, establishing priovities, and co-ordinating effort between
divisional and nondivisional engineer units and other major Army
commands such as the Ist Logistical Command. The USARY Engi-
neer had an imporiant voice in making decisions at staff level, Few
problems, particularly in an underdeveloped country, are without
engineer implications. As the engineer troop commander, the same
individual had to cope with the problems of command, direct all of
the operations of subordinate engineer elements, and insure lateral
co-ordination with ather Army lorces, all of whom were subordinate
to the commanding general of U5, Army, Vietnam.

In South Vietnam this command responsibility eventually in-
volved directing nearly thiny thousand engineer officers and en-
listed men. To manage and co-ordinate all of the activities of such
a large force obviously required a rather extensive staff. It soon
proved desirable to have two different groups on the engineer staff,
one serving the command function and the other serving the
USARY suaff function. Under a single engineer, the opportunities
for overlap and duplication were effectively squelched. With the
arrival in August 1967 of the second engineer brigade, after the
establishment of the provisional Engineer Command, the reduced
span of control made it comfortably feasible to operate with one
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man at the head of both the staff and command elements. More-
over, when the Engineer Command headquarters later was located
along with Army headquarters at Long Binh the ease of co-ordina-
ton improved greatly and one stall was able w perform both
[unctions. The dual responsibility arrangement precluded the
possibility of wechnical or pseudotechnical battles between two
distinct senior engineer elements, battles which then would require
resolution by a nonengineer. Every engineer should seek to pro-
tect his commander, if the commander is not an engineer, from
being put in such a spot. If the source of engineer authority both on
the staff and within the command organization is vested in one
man, a significant contribution is made toward consistency, fas
response, and elimination of friction. Moreover, such authority can
reduce requirements for multiple staffing by eliminating the need
for specialists in all the fields of engineering at bath the theater
staff level and within the command itself. For a time in South Viet-
nam the engineer stafl function ol programming was placed under
the direction of the Deputy Chief of Staff for Logistics, U.5. Army.
Vietnam. In spite of the closest personal relationship between the
engineer commander and the deputy chief, there was a tendency o
redo the staff review of proposals within the higher headquarters
whenever it came from the subordinate headquarters. Such a policy
introduced inevitable delays in the execution of engineer work.

Value of Engineer Tasks Performed

Assessing the specific value of a particular engineer task to over-
all military success is difficult. Such an assessment would seem to
demand answers to questions like the following: How many combat
soldiers’ lives will be saved by building a refrigerated warchouse at
Pleiku? How much can the war be shortened by the installation of
one, two, three, or fourteen culverts along the route from Qui Nhon
to An Khe? How many dollars can be saved by placing concrete
floors under the tents in a brigade base camp? In the interests of
strategic efficiency, the sum total of work performed by all engineers
in Vietnam on any one day should, theoretically, make the maxi-
mum marginal contribution on that day oward success in miliary

ions.

One of the major problems that plagued the engineers during
the first years of US. involvement was that of shifting local work
loads. Pressure 1o work on those projects which provided the maxi-
mum marginal improvement was countered by the difficulty of
shifting men and materials from place to place and from task to
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task, Such shiflis were inefficient and tume-consuming. Considerable
local judgment was needed o avoid waste motion.

Construction priorities published in November 1965 afforded
subordinate engineer commanders broad guidelines on what work
1o begin next while each headquarters was to insure that no area
advanced too far beyond another in completed construction. This
practice was contrary to that of normal civilian construction where-
in effort is allocated o a project until it s completed. A hypo-
thetical situation can illustrate the dilemma. Suppose a brigade
cantonment is under construction and work has progressed o the
point where plumbing and waterbome sewage systems are about
to be installed. At that point a logistical unit arrives in an adjacent
area and has no facilities, Should work on the brigade cantonment
cease while minimum facilities are constucted for the newly
arrived unit, or should the new unit be expected to fend for iwsell
until work on the brigade cantonment is finished? Obviously there
are many intermediate alternatives,

In the spring of 1966 the Army Engineer seriously attempted 1o
obtain new answers to the questions of priority through the use of
an operations research organieation under contract to Headquar-
ters, UL.S. Army, Vietnam. At a brichng of the U.S. Army Chief of
Staff, General Harold K. Johnson, the Army Engineer asserted that
by the end of 1966 he expected to be able to present the finite value
of each engineer project measured against future success in opera-
tions. After several months of concerted effort including devel-
opment of detailed data, the operations research investigation

uced inconclusive results which would have required the dis-
play of several hundred construction status reporis, There still
remains a need for a firmer determination of the relative sequence
in which specific construction assignment should be performed in
order to make the best use of engineers.

The Principle of Delegation of Responsibility

The remendous work load with which the engineer was faced
necessitated a wide dispersion of anthority and responsibility among
lower echelon engineer commanders. Seldom were responsibility
and trust misplaced. Company officers and noncommissioned officers
worked with a determination and sense of purpose that consistently
produced outstanding performance. Mistakes resulted in some cases,
but they generally could have been avoided if time had not so often
been of the essence and if closer supervision had been more feasible.
Fortunately, these mistakes were measurable in terms of dollars and
not in terms of lives. Responsibility was delegated even outside the
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Engineer Command 1o people whose competence the command
relied upon. From time to time the Army Engineer was pressed to
inspect the work performed by contractors under the supervision
of the Navy's officer in charge of construction. A prohibitive num-
ber of technically qualified engineers could have been absorbed in
such an inspection routine. The Army Engineer avoided such a
commitment of manpower by establishing as policy a presumption
of competence on the part of any federal engineer agency. While
many individuals and organizations continue o decry and disparage
the policy, the cost of providing sufficient supervision and inspec-
tion to insure against the slightest mistake would have dwarfed the
cost of actual errors.

The Divisional Battalions

Although the Army Enginecer retained responsibility for tech:
nical performance of engineer missions by the divisional battalions,
any semblance of attempied control or supervision over the engi-
neering activities within subordinate tactical elements was stu-
diously avoided by the engineer command. Nondivisional engineers
provided instraction and guidance wo their divisional counterparts.
In wrn, elements of divisional battalions not fully committed to
operational support [requently contributed to hase development
projects, even though such tasks rested primarily with the non-
divisional support battalions,

The strict cost accounting procedures forced upon the engineer
command were cumbersome, time-consuming, and totally out of
place in Vietnam, Strenuvous efforts were made to avoid embroiling
divisions and their engineer components in the cost accounting
quagmire that bogged down the nondivisional engineer units. The
situation occasionally resulted in serious competition between di-
visional and nondivisional engineer units for scarce supplies and
spare parts. Since the approved list of priovities for the allocation
of manpower, equipment, and materials was used o control the
application of engincer effort, subordinate Army engineer com-
manders occasionally took issue with the tasks being performed
by divisional engineers. In such cases the Army Engineer again
invoked the principle ol presumption of competence and seldom
attempted to delay or interfere with the internal activities of the
divisional units,

Divisional commanders constantly feared the consequences of
madequate engineer support from nondivisional units which were
not under their direct control. Though these fears reportedly never
materialized, certain divisional battalions, particularly those in



SUMMARY AND EVALUATION 188

fixed base camp areas, accumulated large amounts of engineer
equipment from various sources outside the normal supply chan-
nels. With equipment far in excess of their organic allotment, these
battalions had to accept the increased burden of operating the
equipment. Further, divisional maintenance men found themselves
swamped with the maintenance needs of this unauthorized equip-
ment. One engineer battalion commander within a division was
taken to task by the ULS. Army Chief of Engineers for building his
unit'’s equipment up to nearly that of an engineer group without
a corresponding increase in manpower and spare parts to support
the equipment. While such practices undoubtedly increased the
capability of certain divisional battalions, the diversion of man-
power and spare parts had repercussions on the over-all effectiveness
of nondivisional engineers. In general, however, the performance of
divisional battalions showed the same fexibility and responsiveness
that was a hallmark of the nondivisional organizations.

Effectiveness of Resources

The decision not to employ the vast resources of the Army Re-
serve in the expansion of the active duty Army in 1965 stripped
from the active Army engineer structure a source of skilled crafts-
men that engineer planners relied upon heavily. Until that decision
Engineer Reserve units filled with civilians skilled in construction
crafts had been looked upon as the prime source of engineer troops
in the event of a military buildup. Suddenly the Army [aced the
necessity of training soldiers and officers of its Regular Army engi-
neer units to supervise and build major construction projects far
maore complex than any they had undertaken in the past.

Government regulations related to military construction in the
United States have long restricted the size and complexity of con-
struction tasks that could be assigned to active duty Army units
These regulations severely limit the opportunity for on-the-job
training of highly skilled engineer craftsmen. The same regulations
inhibit the training of unit commanders and equipment operators
in the activities and procedures that are necessary for the operation
of men and machines over prolonged periods at very high rates of
production. Nevertheless, when the need for a higher level of train-
ing became known and the requirements for new plateaus in engi-
neer proficiency were realized, the engineers reacted promptly. The
responsiveness of both men and machines to the innumerable de-
mands and requirements placed upon them in a combat zone rife
Eriili;adm physical conditions was both remarkable and grati-
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The introduction of the Arst engineer troops o South Vietnam
magnified the already large requirement for engineer support. Im-
peded by obstacles of every variety, engineer soldiers and officers
aften reacted with heightened oniginality, inspired by impatience,
in an effort w meet the demands placed upon them. In the early,
hectic days of 1965 and 1966, it was not unusual for engineer main-
tenance and supply officers and equipment operators 1o write di-
rectly to companies and military inswallations in the United States
for speciic parts needed to keep pieces of equipment operating.
Before the red ball system became fully effective and the spare parts
pipeline from the United States became operable, the U.S. mails
served as a supply route for many of the smaller products so neces-
sary for early construction at installations like Cam Ranh Bay and
Qui Nhon,

After the 18th Brigade headquarters arrived in South Vietnam
and the magnitude of the task facing the engineers was fully ap-
preciated, steps were taken to insure the highest level of engineer
performance throughout the country. The role of the infantryman
required that he spend two, three, or four days at a time trudging
through steaming jungles or muddy rice paddies in sweltering heat
and torrential rains, In their support capacity, the engineer soldiers
could not allow their efforts in base camp construction to stop at a
level less than that exerted by the infantrymen in the held, The
need for construction equipment and the ever-increasing pressures
of work requirements also demanded that procedures be developed
ta insure the largest degree of productivity possible per man and
machine available in Vietnam. The result was a decision that every
engineer soldier would work ten hours a day every day of the
week except for time allowed for religious services, and tha equip-
ment would be kept working at least twenty hours a day, leaving
four hours [or maintenance.,

Though plagued by a severe shortage of developed skills, the
first engineers in Vietham were quick to respond 1o the pressures
placed upon them. At Phu Loi, the 588th Engineer Battalion (Con-
struction) was given the responsibility for building an aircraft
hangar with a prefabricated steel superstructure, When the con-
crete foundations were in place, the battalion commander dis-
covered that he had only one soldier, a noncommissioned officer,
with any experience in structural steel erection. However, within
a matter of days a large number of engineer soldiers had learned
from the sergeant how to mount, balance on, and connect members
of a steel skeleton for a building. Belore the towering steel struc-
ture was half-built, they were climbing about and working with
safety, confidence, and growing competence.
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The on-the-job training of the soldiers of the 588th was typical
of the programs that made the performance of engineers through-
out Vietnam remarkable. Working through the self-help program,
individual soldiers with little more than basic combat engineer
training often found themselves advising and supervising large
groups of infantry or artillery soldiers as they erected hillets or har-
racks for their own use. The labor for mixing, pouring, and finish-
ing concrete slabs was provided by the unit that was to use the
building, but the entire construction project was carried out under
the watchful eye of an engineer soldier.

Engineers also found themselves instructing and guiding Viet-
namese workmen unfamiliar with the intricacies of construction as
practiced in the western world. The patience and perseverance of
these men contributed greatly to the mutual respect and conhdence
that usually existed between American engineer soldiers and the
Vietnamese.

The problems associated with troop training were compounded
by the practice of limiting duty asignments in Vietnam o one year.
The wrnover at the conclusion of a unit’s Arst year in South Viet-
nam was particularly traumatic. Commanders were often faced
with a nearly 100-percent turnover inside of one or two months.
The knowledge a soldier had acquired during twelve months of
dealing with Vietnamese local paolicies and practices and his famili-
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arity with the terrain could not be transferred 1o his replacement.
Looking back on the problems that developed because of rotation
of the individual soldier one year alter his arrival, it appears that
another system might have been used to advantage for engincer
units. A plan that should be considered i substantial numbers of
engineer troops are sent overseas again is the rotation of complete
battalions and separate companies into the combat zone for a pre-
determined time. This plan would allow units to work and train
together in the United States, thus increasing their efficiency on the
job. Equipment needed for construction would not be rotated with
parent organizations. Rather, incoming units would assume re-
sponsibility for all equipment on the construction site until they
were replaced by a newly rotated unit, The time lost in the transfer
of personnel of entire organizations would be more than compen-
sated for by the higher level of efficiency a welltrained and or-
ganized unit would bring to the combat zone.

The Army needs to do more in the future to equip each engi-
neer soldier with the best background possible in construction skills
to meet the kinds of pressure put upon engineers in such an en-
vironment as Southeast Asia. Nevertheless, engineer officers. non-
commissioned officers, and soldiers proved in Vietnam that they
could respond to the demands placed upon them both in the finest
tradition of engineer workmanship and with a great team spirit.

The Engineer Support System in South Fietnam

The command and control of nondivisional engineers was a
matter for debate and discussion between tactical and engineer com-
manders from the moment the first engineer units disembarked in
Vietnam. The engincer command structure that developed corre-
sponded closely to the principle of general support used by antillery
units in past wars. The need for engineer troops in critical tactical
circumstances was given fira consideration in this centralized sys-
tem, while requirements of key construction projects remained the
determinant for unit locations and distribution. The system was
designed 1o cope with the unusual situation in South Vietnam, and
cannot be recommended for different circumstances.

Unquestionably, in South Vietnam every division commander
felt the shoptage of engineer troops from the time he arrived. His
organic engineer battalion was not designed, either in manpower
or equipment resources, 1o deal with the problems of base develop-
ment. Yet adequate Facilities for his woops had 1o be provided.
Merely to move the equipment of a division or a brigade from a
road into a bivouac area or base camp required substantial engi-
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neer effort and materials, particularly rock, sand, culverts, and fll
material, beyond the reach of any organic engineer banalion.

Experience soon indicated that at least one battalion-month of
construction was needed to prepare a given piece of land for oocu-
pation by one division. The 70th Engineer Baualion’s attempt 1o
prepare the base camp for the Ist Cavalry Division in less time
pointed out the necessity for additional engineer troops both for
site preparation and for continued assistance 1o organic engineer
units. The 70th remained in the An Khe area long after the arrival
of the st Cavalry Division, improving Iacilities and generally up-
grading the layout and environment of the division. In time, as ad-
ditional engineer battalions arrived in Vietnam, a division often
found a nondivisional engineer hattalion located at or near its base
camp. However, as in the case of the 70th at An Khe, the non-
divisional battalion remained assigned to the engineer brigade.

The reason for this disregard of the traditional practice of
assigning engineer units in support of tactical organizations grew
out of the peculiar combat situation in Vietnam. The new concept
of airmobility that played a key role in the tactical operations of
divisions and brigades simply could not be matched by airmobile
engineers. Although troops were located at a specific base camp,
tactical operations, relying heavily on helicopters, sent brigade-size
elements in any direction at a moment's notice and sometimes for a
very short time, Engineer equipment, even that specifically designed
for airmobile operations, was not capable of that kind of mobility.
Attached as direct support units, engineers would have spent more
time traveling about the countryside than working as engineers.

When initial computations in the late fall of 1965 disclosed that
some 490 battalion-months of engineer construction work would
be needed to meet existing requirements, it was clear that no time
could be wasted. With an assumed complement of ten baualions
of engineers, the work would take more than four years, even with-
out deducting time for tactical operations. Consequently, every
hour and every day engineer troops spent away from the work site
constituted a serious waste. The centralized engineer support system
dictated that the engineer battalion closest to a tactical operation
should support that operation.

Engineer battalions were deployed throughout South Vietnam
at locations determined by construction work loads. Most projects
were located near base camps or at logistical centers where ir
were located. However, the building of roads, pipelines, airhelds,
helicopter landing helds, and waterfront facilities both on ocean
frontage and inland waterways required that some units be stationed
at a considerable distance from major troop centers. Though the
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distribution of troops seldom bore any relationship w0 projected
tactical operations, the knowledge of local terrain and conditions
gained by engineer units working at a given location over a period
of time did beneft mobile tactical units operating in their area of
responsibility.

The centralized control of engineer battalions by the 18th Eng-
neer Brigade greatly reduced the need for engineer units to be
moved over great distances, thereby giving the enemy fewer oppaor-
tunities to stage ambushes against the slow-moving convoys carry-
ing construction equipment. Engineers were also able 1o henehit
from extended stays in an area. Knowledge gained from weeks and
months of work in the Mekong Delta, for instance, would not be
negated if the tactical situation required the movement of the par-
ent division to another place. The Army engineer battalion already
based near the new home of the relocated division could provide
valuable local intelligence while the engineer battalion in the
delta could continue to apply its experience in that particular ter-
rain to the benefit of the tactical organization near it

The final factor in the determination of engineer control cen-
tered around the requirement for cost accounting on all construc-
tion projects. Accounting procedures specified that an accurate
record be kept indicating the dollar value of material installed and
the number of man-hours expended on a given project at any point
in time. This latter hgure was particularly important because it was
used to measure the state of completion of a particular project.
Keeping a running account of total costs and manpower used on a
project was a difficult procedure even when handled through the
unit reports passed up the engineer chain of command. [If this
function had been carried out by divisional battalions or organiza-
tions assigned to divisions or corps, separate reporting chains would
have been necessary. Along with this responsibility would have
gone the problems of verification and enforcement which would
only have complicated the already stringent demands put upon
tactical organizations in the held.

Though tactical commanders needed more engineer support at
their disposal, they were not willing to accept the added respons-
bility of cost accounting. Even in the construction of self-help
projects the engineer unit providing supervision and guidance as-
sumed responsibility for all cost accounting. This was made possible
by limiting the flow of construction materials to the supply channels
of the engineer structure, allowing accurate bookkeeping with lintle
duplication of effort. The magnitude of the paper work that would
have been necessary il the material accounting procedure had been
placed outside the engineer command would have been an intoler-
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able burden on 1.5, Army, Vietnam, tactical commanders, and the
ENZINCET siruciure.

The implementation of the kind of engineer command and con-
trol structure utilized by the U.S. Army in South Vietnam should
be considered only under similar circumstances. When combat
areas are more clearly defined and rear areas are only incidentally
entered by tactical forces on tactical missions, the traditional de-
ployment of engineer battalions and brigades in support of divi-
sions and corps should be followed. The method of employing
engineer troops in Vietnam should be the exception, not the rule, in
planning large-scale tactical and engineer operations in the future.

Construction Accounting

Because Military Construction, Army, was the source of funds
for the engineers’ construction program in Vietnam, sirict account-
ing requirements were placed upon the Engineer Command. Al-
though the accounting system was devised 1o eliminate any need
for cost accounting at platcon, company, and even battalion level,
the necessity for counting man-hours, which were applied 1o each
project to measure the state of completion, brought every engineer
commander into the accounting picture. The number of men
needed to follow such accounting procedures can never be deter-
mined precisely but it was certainly substantial.

In spite of the remarkable amount of work completed by the
engineers, even more could have been done had it not been for
the detailed bookkeeping procedures. The problem was com-
pounded by the necessity to retain projects on the books even when
effort had been totally diverted to more urgent tasks. As new organi-
zations arrived in Vietnam, they required immediate engineer sup-
port. Some construction battalions, for instance, had to abandon
a particular project temporarily to help establish a hase camp for
a newly arrived unit. The partially finished construction project,
however, was retained on the books of the battalion until it was
completed. Projects often remained on the books for months, and
in some cases even years, before they were completed and scored
out,

Some idea of the magnitude of the accounting problem is ex-
emplified by the fact that in July 1967 a complete report of projects
in progress by nondivisional engineers in South Vietnam required
266 pages from an IBM computer. The summary printed below
covered onethird of a page ol that report, It is sbvious that con-
siderable engineer effort was expended in compiling such extensive
accounting computations, Although the accounting procedure above
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was a simplified one specifically designed for Vietnam, it was still
far toa complex. Such accounting appears to contribute little or
nothing o military success and creates a signifcant drag on man-
power resources. It represented the minimum effort possible in
response to laws and regulations. The matter of devising an ex-
pedient, efficient, accounting system for the engineers in a combat
environment deserves close attention at the highest military levels.
A possible solution might be the development of field service regu-
lations applicable to engineer operations in a combat zone or in a
combat support sone outside the continental United States.

Summary of Extract [rom Construction Accounting Repore, July 1967
Univedd States Army Engineer Command

Ammunition Storage Area
Number: 720808 Ths
Location: Vung Tau
Priority: (unspecificed)
Construction Linix 69 Using Uinit 148

Component Facility

Pads with apron, 30 each
Scope: 300,000 square foct
U'nit Cost: ¢ per square (oot
U'S Manhours expended 1o date: 25310; this month: 6885
US Manhours remaining 15,900
Beneficial Ocoupancy Date 15 June 1967
Estimated date of Completion 21 October 1967
Percent Complete 625

Administrative Space
(Similar data as contained wnder *Pads™)

Road MNetwork
(Similar data as contained wnder “Pads™)
Toals: Manhours 1o date s Vietnamese
Manhours this month Us Vietnamese
Scheduled s Viemmamese

Manhours remaining
Scheduled next month
Twotal current working estimaie
Total work in place
Percent engineer effort completed
Percent last month
Percent by end of next month
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Advance Planning for Base Development

The fallacy of the contention that U5, involvement in the war
in Vietnam was inspired by the military is probably nowhere maore
evident than in the utter inadequacy of initial U5, base develop-
ment plans in support of American troops. It was plain from the
outset of the buildup of U5, forces in early 1965 that there had
been little advance planning for the arrival of men, materials, and
equipment in South Vietnam. Initial supply channels were inflexi-
ble and material moved sluggishly, causing frustrating delays in
construction projects. Even civilian contractors, wrained and or-
ganized for the procurement and shipment of materials, were un-
able o secure delivery of certain necessary materials sooner than
five months after they were ordered. When large quantities of
construction materials were involved, the Army's logistical system
met with similar delays,

The frst engineer units should have arrived in Vietnam at the
head of a pipeline full of materials—enough to insure continuous
constructive engineer activity. It s essential to optimum employ-
ment of engineer resources that the pipeline be kept full, that
materials needed first arrive frst. and that successive increments
follow in the proper sequence. Such a system would have allowed
construction in Vietnam to proceed step by step and would have
helped o eliminate the disruptive suspension of projects which
occurred when materials were not available when needed.

For such a supply system to function properly it is essential that
the theater commander define his requirements and specify the
sequence of construction, Facility requirements must be translated
by the staff engineer in terms of material, equipment, and man-
power, which must be appropriately balanced if they are to be
utilized efficiently.

Ideally, a sequential supply systemn would eliminate storage
requirements for construction supplies in the theater and promote
the optimum commitment of resources w the desired end. Theater
commanders would have to ke care 1o program a certain degree
of fexibility into their statemenis of requirements to allow for un-
foreseen modifications that might become necessary between the
time of the original requisition and completion of the project.
However, the more flexibility demanded by a commander, the
greater the need for storage of construction materials in the theater.
It should be the job of the engineer 1o advise field commanders
in keeping demands for Aexibility within reasonable bounds and
maintaining storage requirements at lower levels.
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Geographic Area Responsibility for Enginecrs

In the combat rone. Army engineers have responsibility for
both advising commanders and carrving out projects being built in
support of the combat effort. The key to proper exercise of this
responsibility is the collection and evaluation of engineer intelli-
gence relating to the physical and military environment of the
area under consideration. Since the accurate forecasting of engineer
requirements in a theater of operations is difficult at best, it is im-
portant to establish in every tactical area a repository of information
capable of supplying engineer intelligence throughout the area.

The absence of significant prior planning for engineer opera-
tions in Vietnam made it especially important that engineer units
be given geographic areas of responsibility with the mission of
accumulating information pertaining to possible engineer opera-
tions in their sector. In South Vietnam this responsibility for col-
lecting and evaluating local engineer intelligence was given to
engineer commaniders of groups whose areas of responsibility com-
hined to cover every square foot of the country. By keeping close
iab on engineer activities within their sectors, even on work being
performed by agencies not under their immediate control, group
commanders were able to co-ordinate the engineer effort down 1o
the lowest level. This system also guaranteed against costly dupli-
CALON I SUPPOF opeTations.

The construction of the base development complex at Nha
Trang affords an excellent example of the difficulties that can arise
from inadequate co-ordination and control of engineering tasks
during the development of a major hase. Over an extended period
of time, the tightly constrained area available for construction in
and around Nha Trang saw the building of a port, a major airfield
serving both the Army and Navy as well s Vietnamese armed
forces, and a major Army logistic base with its associated canton-
METs.

Beginning in 1965 Army engineers designed and began install-
ing the depot complex. During the construction phase many weeks
were devated o providing deep drainage ditches o conduct the
normal expected rainfall away from the areas chosen for depot use.
Several months later a contractor serving the Air Force was charged
with developing an airport adjacent o the depot. Belore the on-
slaught of the rainy season, it was discovered that the drainage
designed to accommeodate the airfield almaost completely negated the
effectiveness of the previously installed depot drainage system. Only
the crash allocation of equipment and manpower to relocate the
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drainage facilities prevented a major disaster from fooding which
would have ocourred with the first heavy rains,

While ultimate co-ordination between the respective services
resided in Military Assistance Command headquarters, some eng-
neer should have been ot the local level with authority o control
work there, The inherent interrelationship of all engineering works
in a given area, particularly where drainage and urtilities are in-
volved, makes it important that the Army continue to assign geo-
graphic responsibility o specific engineer commanders. at least
at the group and possibly at the hattalion level.

Future Engineer Tratning Reguiremenis

The Vietnam experience demonsirated a clear need for the
revitalization of training procedures for construction specialists in
the active Army. With the reservoir of skilled men at a low in the
civilian construction industry, the active Army can expect a de-
creasing number of competent engineer tradesmen. Yet the Army
provides few formal advanced individual iraining courses for engi-
neer soldiers, prelerring to rely instead upon on-the-job training
programs. Such programs are probably the cheapest method of pro-
viding advanced skill training to construction engineers, but the
training cannot be done properly without rather extensive expendi-
tures.

From experience in South Vietnam it was found that a construe-
tion battalion, when fully employed, consumed approximately a
quarter of a million dollars worth of materials during each month of
aperation. Assuming that two months of annual training for each
skilled soldier would be adequate, every installation commander
with a construction battalion assigned to his station should seek an
annual appropriation of hall a million dollars for construction ma-
terials to be consumed by the battalion. The resulting construction
should remain as a permanent facility of the installation and not be
dismantled upon conclusion ol training. Properly programmed,
the funds and the facilities could be derived from ongoing Military
Construction, Army, appropriations,

The overall competence of individual engineer soldiers must
also be considered in [uture training programs. In Vietnam engi.
neer troops found themselves in advisory and supervisory positions
in the sell-help program as well as in instructional roles training
Viemamese in modern construction methods, Support of this con-
cept. however, will require that engineer soldiers receive instruc-
tion on teaching American practices and on the supervision,
control, and administration of small crews. If adequately trained
and directed, indigenous labor forces could substantially reduce
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the need for highly raimed Amernican soldiers in any overseas area
of operation. With the proper preparation, engineer troops could
play an important rale in reducing the number of American
soldiers committed 1o engineer suppaort,

Special Areas of Engineer Experiiie

Three particular areas of special engineer expertise merit close
attention in peacctime against [uture contingencies. Port develop-
ment, power sources and distribution systems, and subsurface water
resouiree development are arers in which the Army must retain a
complement of skilled and experienced men. Special equipment
such as the DeLong piers which served so effectively in South Viet-
nain should be retained and exercised by troop units to insure the
capability of Army engineers to install or employ it without forcing
dependence on contractor assistance,

The Del.ong piers saved months of the time required to erect
conventional piers. In allowing the carly operation of deep-draft
ports, they more than proved their value 1o support and logistic
military operations in loreign countries, The utilization of the
Delong pier and the extensive port development program in South
Vietnam brought to light o shortage of 1S Army salf offcers
competent in port construction. Many offwers with such compe-
tence were produced and will continue o be produced through
the civil works function of the Corps of Engineers. In light of
experiences in Vietnam, it might indeed prove desirable o keep
records on all individuals in the Army who have gained experience
in port development. The importance of such experience is under-
scored by the fact that in 1966 the inadequacies of South Vietnam's

became a matter of personal concern to the Secretary of De-
fense of the United States.

Another area that demands extensive study and preparation
belore any conflict arises is the training of men in the installation
of power generators and their associated switching stations and dis.
tribution lines. While all tactical organizations carry organic power
sources with them, such sources are generally inadequate for any-
thing but tactical operations and local support. Procurement of any
mﬂ;ur piece of electrical generation equipment requires long lead
times. In late 1965 the mgml:rrsnl LS. Army, Vietnam, computed
total future power requirements to be npprﬂmuutnl'}' 200 mega-
watts. Generators of 1.500-kilowatt capacity and greater were seldom
available in less than eighteen months and very large units might
require several years to fabricate and install.

Without high capacity generation equipment, the distribution
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of electrical power throughout South Vietnam promised to be a
complicated operation. Again, few ofhcers and enlisted men were
skilled and fully knowledgeable in the held of power praduction
and distribution. As commander of the U5 Army Materiel Com-
mand, General Frank 5. Besson, [r., sought to resolve the problems
he [oresaw through the employment of seven ships of the T-2
tanker ¢lass. His proposal called for the ships to be taken out of
mothballs, sent o South Vieinam, and anchored offshore near
major installations where their generators could provide a sub-
stantial portion of the wotal electrical power required. However,
initial estimates of time required for placing the tankers on line
proved optimistic and the first electric power from the tankers
became available only a short time before that from some large
capacity generators ordered at the same time.

The complexity of the electrical power problem is perhaps best
reflected in the residual difficulties experienced by the Vietnamese
in taking over American power installations for their own use, The
marginal competence for operation, maintenance, and repair of
major power generation systems in the US, Army far exceeds that
within the Vietnamese armed forces. For the future, the entire
question of generator equipment, spare parts, and development of
supporting skills within the Army merits careful atention.

The third area of engineer responsibility deserving particular
attention with regard w adequate preparation for future con-
tingencies is water resource development systems. The tactical
situation in South Vietnam dictated that water sources be developed
within the defensive perimeters of base camps and logistical installa-
tions. Water sources isolated in the countryside were vulnerable and
inviting targets for the enemy. Early efforts were made to develop
wells within each military installation in South Vietnam, While
drill rigs with two-man operating teams appear among the lists of
L5 Army detachments in South Vietnam, there was a general lack
of training in the proper procedure for locating suitable drilling
sites. Moreover, the available well-drilling teams were not equipped
with the materials they needed. Each prospective well required
casing, screens, and pumps, but it was months after the arrival of
the fArst drilling detachments before these materials were available
in Viemnam. Even then there were few engineer officers or non-
commissioned officers who possessed the necessary knowledge and
experience Lo locate the best sites for drilling productive wells. The
L5, Army deserves something better than the equal of a divining
rod for selection of a deep well.

Properly trained, such units as well-drilling detachments can
contribute greatly to obtaining acceptance by the local populace
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of allied military lorces, Their abilities could be and were ulti-
mately applied in the civic action program to finding and develop-
ing local sources of water for the indigenous population. From the
point of view of pacification and civic action as well as from the
obwious necessity to support the troops, additional effort should be
devoted 1o water resource development in the Army training pro-

gram.

Future Real Estate fmplications

Many military planners are prone to incorporate in the pre-
amble of a set of contingency plans a statement to the effect that “it
is assunned that maximom use will be made of all existing Bcilities
in the area.” To assume today that any existing Facility will not
b alveady [ully wtilized or that it can be succesfully requisitioned
for wse by 115, forces indicates either an unwillingness to address
a complicated problem or extreme naivetd,

In Vietnam even the projection of possible future operational
sites for tactical activities frequently became a real estate exercise.
With the continuous growth of population in all parts of the world
and with the growing commitment of land resources to personal or
economic use, a more reasonable presumption would be that few if
any facilities adequate for US. military purposes will be available.
It is also realistic to assume that future bivouac areas, wetical dis-
persal sites, and wactical airfields will have 1o be situated in the least
desirable veal sstate in any region. Unless the implications of such
prospects receive the detailed analysis they deserve, some future
engineer may find himself less prepared o protect his commander’s
forces from an unfriendly natural environment than his prede-
cessors in South Vietnam.

Conclusian

It has been charged in the past that the Army enters each new
conflict prepared to fight the one before. There appears 1o be little
basis for the charge in South Vietnam, and there is little senti-
ment in Army circles to build the future Army solely around ex-
pericnces in South Vietnam. Certainly the engineer contingent of
the Army translated lessons from Waorld War 11 and Korea to the
advantage of our military. One can look to the employment of the
Del.ong piers and our beginning posture in mapping as examples
of applied developments. (See Appendix G.) It would bhe most
imprudent, however, to deprive future engineers of an appreciation
af the nature of engineer contributions in South Vietnam. Thus,



SUMMARY AND EVALUATION 1497

while recognizing the unigque character of warlare in which we were
engaged between 1965 and 1970, the engineers of our Army should
address themselves o the applicable [eatures of the conflict with
the objective of making further improvements in any future opera-
tion where their expertise may be needed. It is hoped this mono-
graph will spur attention to the subject

In spite of restraints in manpower, finance, management, and
materials, the Army engineers have added new laurels to their his-
tory of support. All Americans can again take pride in the fexibility
of thought, the responsiveness to need, the ingenuity, the diligence,
and the adaptability of their engineer soldiers and wunits. That
pride should extend w those elements of the Army outside of the
forces assigned duty within South Vietnam: the planners, trainers,
advisers, researchers, designers, purchasers, and shippers who fought
their war at desks within the United States in an essentially peace-
time environment. Their dedicated efforts made possible the tre-
mendous accomplishments of the engineers in particular, allowing
the latter to give substance o the motto of the Corps of Engineers:
“Eﬂ"'ﬂ.ﬂ!."






Appendix A

Major Gexeral. Rosent R, Proce’s Brigrixe oF GENERAL
Wirtiam G, WesrsmonrLasn, 4 Novesmner 1965
(Reproduced May 1971 from notes of the original bricfing cards.)

General Westmoreland, General Norton, Gentlemen:

In the following briefing I shall cover four separate points. First of
all I shall present an appraisal of the engineer situation as it appears
for the United States Army, Vietnam. Second, 1 shall address some
peculiar aspects of the engineer environment in South Vietnam. Third,
I shall present the logical conclusions and follow with my recommenda-
tions.

First, then, a summary of the engineer situation. The mission of the
engineers as | see it may be briefly statexd as follows: Within allocated
engineer resources, it is the mission of the engineer crganization of the
United States Army, Viemnam, to enhance and promate the capabilities
of USARY to win in South Vietnam. This mission is performed through
three distinct types of activities: First, by providing support to tactical
operations; second, by constructing the required logistical facilities; and
third, by making the environment amenable 1o our interests.

To determine the requirements, then to meet our mission, the first
element calls for a certain amount of engineer support. This is an in-
definable quantity; we are unable, at any given point in time by way
of forecast, to determine precisely how much of the total available
engineer effort must be allocated o the tactical situation. The second
part of our mission, that of constructing logistical facilities, is more
casily estimated. Om this map is a presentation of our geographical dis-
tribution of engineer effon required for construction of lacilities which
currently have been identified as necessary. (Map /2) Note that in the
Saigon axis area we have a towal requirement of approximately 28.37
battalion-months of engineer effort. In the Cam Ranh Bay axis it is
estimated that a total of 80.5 battalion-months of effort will be required
and in the northern Qui Nhon-An Khe axis it appears that we require a
tatal of 62 battalion-months of work. One battalion-month comprises the
expected output of either one construction battalion or one eombat
battalion plus a light equipment company as applied against the already
identified items in the construction program for Ascal years 1965 and
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1966 already presented to Department of the Army. Thus, we have a
total for the Army of 170 battalion-months of work ahead of us and
please note that this emits any requirements for formal construction for
the Air Force. A substantial portion of this wotal is devoted to canton-
ments and since our total engineer work load will be dependent on the
standards that we accept for ourselves, 1 would like at this point to out-
line precisely what are the several standards for cantonments. Fimst of
all for a proposed cantonment area, Standard I, there is merely an
access road from the highway into a bivouac area. Standard 2 provides
tentage without floors, cleared areas, and pit latrines. Standard § adds
floors to all housing and provides fixed buildings with electricity for
kitchens, administration. amd showers. For Standard 4, all howsing (still
tents) and atrines are provided with electricity, a building is furnished
for cating., an elementary water disposal system of sewer pipes leads
from the kitchen and showers, and the surface of the access road 15
stabrilizesd. Standard 5 provides for a bituminous read ino the area from
the main route and the addition of waterborne sewage lacilivies doing
away with the lurines. The development is progressive from Standard
1 to Standard 5, Modificd, for each cantonment area. (See Appendix B}

Turning now o our capabilities, our present engineer strength in-
country is in the order of 7,900 officers and men. Looked at ancther way
this is equivalent o 84 batealions when the capabilities of our mix of
engineer units is appropriately weighted. It is apparent then. that we
have a total work load of 170 battalion-months with only 8 plus bat
talions, leaving a total time requirement of almost 2 years 1o accomplish
all of the Army work if there is no commitment of engineer troops to
the support of tactical operations, Ohviously, with much o be done and
little with which to do it, the question of priority must be addressed.
The l18th Engincer Hrigade headquarters has developed a proposed
program of priorities. These are based upon the need of American
troops to be able first, to fight; second, to move; and third, to maintain
themselves. I call your atention o the listing of priorities for allocation
of engineer troop effort and construction material, running from num-
ber one, clearing and grubbing of troop areas (largely an equipment
effort), through feld fortifications, clearing fields of fire, preparation
of water supply points beyond the capabilities of tactical units, installa-
tion of LST ramps and bollards, en through to chapels, the final item
listed. (See Appendix F_) 1 shall later request you to approve this priority
listing for use throughout the Republic of Vietnam.

Let me now turn to some additional aspects of the engineer situation.
With reference to equipment, [ wish to raise two points. First of all,
engineer cffort is intimately tied o equipment which, in wm, is de
pendent on maintenance and the availability of spare parts. Without
adequate spare parts support, our equipment becomes deadlined with a
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resultant delay in accomplishing our mission, At this ume, with a 1otal
of 1,218 pieces of construction equipment we have some 190 which have
been deadlined for more than 7 days. We have been making and will
continue to make strenuous efforts 1o overcome this problem. A second
point with reference to equipment is that engineer equipment has good
tactical Aexibility but linle strategic Rexibility. That is to sy, it is
easy o move engineer equipment between local points over short dis-
tanges—we can move them at a fast vate of speed, When long distance
movement is required the major items of equipment must be packed,
and since they are heavy and bulky, transport is difficult and time-con-
suming. This is particularly true in South Vietnam where it is impossi-
ble 10 move by road between the several axes of eflort, from Saigon, lor
example, to Qui Nhon or Cam Ranh Bay, It is a major effort 1o prepare
such things as earthmoving scrapers, rockorushers, or float bridge trucks
for movement by water letween iwo ports, as from a locaton in the
south of Vietnam o the central area ar farther nosth, Thus, it becomes
important to predetermine the best initial location of equipment as it
arrives [rom the United States in order to insure that it i3 most effec-
tively used over a long time,

The next major matter of concern o all engineers is that of con-
struction material. Some 25 million dollars of building materials have
been ordered, They have not yvet been delivered, We are [aced then with
univeral shortages in all areas. Local materials are almost nonexistent.
Possible exceptions are lumber, rock, and sand, although each ol these
requires major cffort o get the material ino a wsable form. There is
little available lumber which is not required for use in the local
economy. | estimate that we recquire a total of 325 thousand tons of
materials for sceomplishment of the fscal year 1965 and 1966 construc-
tion program. As is borne out by past experience in previous wars, about
15 percent of a total theater wnmage will be required lor delivery ol
construction materials. Translated into werms of shipping this means
that one out of every seven ships arriving at South Vietnam should be
loaded with constrection materisls,

Like major items of engincer construciion equipment, cnginecr ma-
terials are highly immobile, difbcult o move, amd this immaobility creates
a serious handicap. To avoid multiple handling, careful scheduling must
be observed in determining how much of ecach shipload should be off-
loaded at each port.

An additional serious problem marks your engineer construction
opcrations in South Vietnam. A lundamental difference exists between
operations in this theater and those in the notmal theater, Previously,
comstruction supplies at the time of their departure from the United
States were considered as expended. Accountability for them in terms
of cost was discontinued. They were weated as operational materials
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just like ammunition. In this theater we find that construction materials
are not expendable. We must account for how they are used and where
they are used, We have an approach o this problem which will allow
full accountability of Military Construction, Army, funds and seill
insure that funds will not dictate supply levels. 1 call the approach the
limited war construction accountability program and [ will be prepared
to briel you on this subject at a later time il you wish. So much far the
engineer picture in South Vietnam,

Let me now turn 1o the engineer enviromment. In a physical sense
our engineers will be operating in tightly confined spaces . . . carelully
limited in the area in which they operate. Within this area they are
faced with serioms problems of drainage. In general, engineers from the
United States are not acquainted with the remendous quantities of
rainfall typical of tropical climates. We fnd also a very high water
table, particularly in the southern regions, as for example in the delta,
which create construction problems for foundations. Also, our lines of
communication are highly vulnerable 1o disruption not only by enemy
action but also by severe monsoon rains. With a high rate of water
runaff the numerous bridges and culverts will require substantial engi-
neer effort to retain them in operation. With reference 1o paolitical
environment we find some new circumsiances, We are [aced with the
necessity to obtain real estate through governmental operations befare
we may begin building. Since the operation of normal economics has
absorbed all prime real estate, we may expect any well-drained land
or that which has been Farmed will generally be denied o our troops
and to construction for all elements of the Army. We shall be expected
to do our building on Land which is ill-suited for construction. A Public
Works Ministry has responsibility for road work throughout the coun-
try. It has little capability and yer we must conduct careful liaison on
our works in connection with the road system. In another arca, looking
to the long range future, the addition of systems of waterhorne sewage
will require easements for passing through private land from our con-
struction sites 1o the nearest waterways. Here once more we have a
requirement for close co-ordination with the governmental authorities
of our bost nation. In the cconomic realm we find a very small work
force of any competence in construction skills as we know them. And
resources even to meet the needs of local people arc totally inadequate.
With the influx of large numbers of Americans in recent months owr
soldiers have proceeded individually to buy in the local marker construe-
tipn materials sueh as lumber. nails, cement and the like, The pesult
has been a startling inflation. Aggregate, that is, broken-up stone which
the Viemamese provide largely by hammer amnd individual “elbow.
grease” has increased in price by 135 percent in the last 90 days. Nails
have increased in cost 35 percent. Lumber prices today are double what
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they were 3 months age. Even the military environment is unussal from
an engincer point of view. Military requirements for base construction
include such things as Moodlights for security with the intent of lighting
up the battlehicld at night instead of secking 1o camouflage or hide our
installations, This prospect promises 1o introduce new requirements for
eleciric power. We must co-ordinate our activities with the Army of
South Vietnam and its activities. The intermixing of our respective
organigations promises 1o complicate our operations. We find our opera-
tions and requirements seem 1o be unrelated 1o our capabilities. There
are cries from all directions for engineer assistance, and yet, as | pointed
oul, we are severely constrained in our ability to respoml. Your own
military commanders have great expectations of what they wish to
receive in the way of engineer support. One major installation com-
mander has informed me that he expects his base 1o be developed 1o
the equivalent of Fort Benning before he will be satisfied, Every com-
mander expects early delivery of materials, money, amd allocation of
any available effori and yet we hnd inadeguacies in all of these areas.
The incscapable conclusion is thar engineer operations {or the foresee-
able future will be a continuous allocation of shortages. Nonctheless,
we shall attack our problems with vigor and seek to provide assistance
where it will mosi benehit your mission. | have the lollowing recom-
mendations: First, | roquest that you approve the priorities as they have
been preseniesd here ioday. Secomd, | request you io emphasie (o all
commanilers that they must lower their expectations at least for the near
future. For my part, 1 shall seek to inform them of our capabilities and
lend all possible assistance. Third, | sk your support in encouraging
your commanders to do as much cantonment construction as possible
through sell-help on a gradual sale of upgrading rather than relying
entirely on engineers, | would propose that for the present we set
Standard 4 a8 our ebjective in our cantonment construction, This con-

cludes my briching.

(SB: A ihe conclusbon of the meeting, altcr the bricling by Geoworal Plager, Engi
meer, United Stages Army, Vienam, Gaeneral Woeamarcland approved ihe pricsitio as
presenied amd accepiod ihe principle of gradual apgrading ta Standand 4 as an inktial
objeetive )
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Stanparn oF CoxsTRucTion For Troor CaNTONMENTS

Standard 2
Class IV tents pitched by using troops; engineer effort for roads and
sile preparation.

Standard 3

Buildings with fAoors for administration, bath houses, infirmaries,
storehouses, and kitchens. Class 1V tents with floors for housing and
with earth floors for all other purposes. Roads within the installa-
tion are stabilized with local materials. Water piped from central
storage tank to infirmaries, bath houses, and kitchens. Electric dis-
tribution to buildings. Tent-covered latrines with 55-gallon drum
burn-out receptacles.

Standard 4

{(Upper limit to standard of cantonment construction for unis ex-
pected to be based in a given location for less than twelve months.)
Buildings with Aoors for all purposes except housing; Class IV tents
with Aoors and wood frames for housing: roads within the installa-
tions are stabilized with local materials; water piped from central
storage tank to infirmaries. bath houses, kitchens; camp exchange
electric distribution to buildings and tent housing: latrine as in
Standard 3.

Standard ¥

{Authorized by sell help or engineer troop or contract efforts. Nor-
mal upper limit to standard of cantonment construction for units
expected 1o remain based in a given location for more than 12
months. Complete design drawings required. Installation of utilities
permitted only under approved technical supervision.) Buildings
with floors for all purposes. Roads, water supply, and latrines are
the same as Standard 4; electric distribution 1o all buildings.

Standard 5, Modified

Same as Standard 5, except for addition, as conditions permit, of
waterborme sewerage systems,
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APPENDIX B3 CANTONMENT STANDARD §

Iu TENTS

Nommm

HE GO &

SUPPLY
NP
DFE
FR

wATER TOWER®

OFFICER TENTS
HE

CANTONMENT STANDARD 3
E2 cass I TENT (W FLooRS-HousING onLyy (D BRILDINGS W/ FLODRS

— STABILIZED ROAD [T BuILDIMGS W/ WATER
0 mT LaTAINE (D BuILDMNGS W/ ELECTRICITY
E=-curanen ames




ArPExpIXx B—A—CANToNMENT STANDARD 4

=3 cLass I TENT w/FLOORS ED swicwss wiFLOORS
— STABILZED ROAD B~ auiLniNGs Wy wATER
(1] »T LATRINE [l B OGS WoLLECTRITY




210
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Appendix C

Rear EsTaTE ACQUIsITION

The responsibilities and procedures that eventually evolved for
acquisition of real estate were promulgated in U5 Military Assist-
ance Command, Vietnam, Directive 405-1, ¥ November 1966, of
which the following is a paraphrase.

The Commander, 115, Military Assistance Command, Vietnam,
was responsible for the acquisition of real estate for UL5. forces and
Free World Military Assistance Forces in Vietnam. The director of
construction was responsible to the commander for performing
these functions. Component commanders in Vietnam were directed
by the MACV commander to co-ordinate real estate functions and
activities of all 115, and Free World forces within their areas ol
responsibility. Their duties were discharged through their field real
estate officers who negotiated with Vietnamese officials for required
real estate and maintained a central record of all real estate utilized
by U.S. and Free World forces within their areas. Real estate re-
quirements were submitted to the appropriate field real estate office.
where it was determined whether the requirements could be met.
If a requirement could not be met, the request was prepared for
consideration by the Vietnamese government.

The initial point of contact for 1.5, real estate requests was the
appropriate Vietnamese government official—district chiefl, prov-
ince chiel, or mayor. A land-use concurrence document was sub-
mitted to the appropriate official for his approval. This document
described the requested property and, when signed, granted to the
allied forces the exclusive use of the real estate for as long as the
requirement existed. If approval could not be obtained, the reasons
were noted on the disapproval, The request and the land-use con-
currence document then were forwarded through support channels
to the component commander and then to the MACV commander.
The complete package was submitted to the Interministerial Real
Estate Committee, a subelement of the Joint General Staff, Re-
public of Vietnam Armed Forces. When the committee granted ap-
proval of the request, the component commander assigned the real
estate to the original requestor.

If the requested real estate included privately owned property
such as houses, crops, and graves, indemnification was necessary.
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The local district chief, mayor, or province chief made a tabulation
by name, item, and amount for each person to be indemnified. The
amount was based on a process estahlished at meetings between the
local province and district officials and the working subcommittee
of the Interministerial Real Estate Committee, Tabulations were
forwarded o the Joint General Staff for verification by the com-
mittee, Upon approval, the committee forwarded the funds 1o the
site. Actual payment was made by the local district chief, mayor, or
province chief.

The problem of moving graves was a particularly serious cause
of major delays in acquiring real estate. During the 2,000-year
history of Vietnam, the countryside had become vinually covered
with individual graves—in marked contrast o the well-defined
graveyards of the western world. Cultural, religious, and legal pre-
cepts required the permision (and frequently the indemnification)
of the descendants of those interred before the graves could be
relocated.

The procedure for acquiring land on which graves were located
involved determination of ownership: through the landowner, de-
termination of the names and locations of the descendants of those
interred; and when the relative had been contacted, removal of the
remains or the granting of a waiver authorizing the contractor 1o
proceed without removing the remains. Because many grave sites
were ancient, it was frequently difficult if not impossible 1o deter-
mine the proper persons from whom to seek such permission.
Becauze the religion of many Vietnamese contains elements of
ancestor worship, tampering with grave sites could have caused
serious complications. For example, when the contractor uncovered
graves during the preliminary construction of his camp at Phu
Cat, the village chief initiated a protest via the district and province
chiefs that resulted in a letter of protest from General Vien, Chair-
man of the Vietnamese Joint General Swaff, 1o General Westmore-
land. Delays ranging from one day to one month resulted from the
need to relocate the graves. The runway construction at Phu Cat
was stopped for approximately one month because of graves at the
construction site. The local Viemamese officials were consulied,
and the province chiel agreed to have the graves moved and granted
approval for the contractor to proceed after approximately four
weeks even if the graves had not been relocated. Four weeks later,
the contractor commenced construction,

The real estate problem was further complicated by the [act that
within a three.year period there had been nine changes in the
government in Vietnam: each change had caused a shift in the cen-
tral government. The relative independence of province officials,
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who had a strong vaice in land acquisition, had compounded the
difficulty. Continuity at both central and province levels was vir-
tually nonexistent. Although real estate acquisition procedures were
established in the latter part of 1965, delays in actual procurement
continued to be a common and persistent problem. The inability
of the Vietnamese government to provide land in a timely manner
definitely hampered the development of facilities.

The prime civilian contractor for construction in South Vietnam
listed the acquisition of real estate as a major and continuing prob-
lem throughout the life of the contract. Inability to obtain real
estate in a timely fashion hampered his work on projects and on
physical plants, especially quarry sites.
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Tyres oF Excivers Usirs axo Tner Fusetios !
Combat Battalion, Army or Corpi
{TOE 5-350)

Thirty-three officers, 586 enlisted men. Headquarters and head-
quarters company, three combat companies. Authorized 3 minimum
of light equipment (two cranes, three graders, three scooploaders,
and seven dozers) . This unit was capable of forward area construc-
tion, obstacle preparation and removal, demaolition work, and fight-
ing as infantry. The battalion was 100 percent mobile.

Combat Baitalion, Army or Corps
(TOE 5-35E)

Thirty-nine officers, 755 enlisted men. Headquarters and head-
quarters company, four combat companies. This unit differed from
the TOE 5-%5D battalion in the addition of the fourth combat
company and a significant amount of light equipment. The hat-
talion was authorized three cranes, four graders, thirteen scoop-
loaders, one sixteen-cubic-foot concrete mixer, and ten dozers. The
headquarters company was sometimes authorized a vertical con-
struction section as a special augmentation. The basic capabilities
af the battalion were the same as those of the TOE 5-3500 hattalion.
The battalion was 100 percent mobile and was air transportable in
heavy aircraft.

Construction Baltalion
(TOE 5-115D)

Thirty-one officers, 850 enlisted men. Headquarters and head-
fuarters company, engineer equipment and maintenance company,
three engineer construction companies. This unit provided for basic
general construction of buildings, structures, roads, airfields, bridges
and pipelines, paving operations, and reconstruction of major facili-
ties. Equipped with twenty-four scrapers, thirteen dozers, six con-

'Engincer wunits im Vicimam opersied under many wbles of orgasieation and
cquipment ansd modified tables of equipment. The infermation provided in this ap-
pendix s based on the wables of equipment that most searly reprosnt the typical
situation.
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crete mixers, eight cranes, one 75-tons-per-hour crusher, nine grad-
ers, and considerable vertical construction machinery, the battalion
possessed both a vertical and horizontal capability. The battalion
was also authorized a direct support maintenance section. The unit
was 95 percent mobile.

Construction Baltalion
(TOE 5-115E)

Thirty-eight officers, 867 enlisted men. Headquarters and head-
[UATLETS COMpany, engineer equipment and maintéenance company,
three engineer construction companies. This battalion was generally
similar in capabilities and organization to the 5-115D construction
battalion with the exception of a reduction in the number of autho-
rized scrapers (twenty-four to twelve) and the deletion of the main-
tenance capability for ordnance vehicles from the direct support
maintenance section. The unit was 87 percent mobile.

Engineer Battalion, Airmobile Division

(TOE 5-215T)

Thirty-eight offwers, 582 enlisted men. Headquarters and head-
quarters company, three combat engineer companies. The bat-
talion, organic o the airmobile division, provided direct support
to tactical elements in removal or emplacement of obstacles and
fortifications, construction of bridges, fords, culverts, and airfields
for medium cargo aircraft, and fought as infantry when required.
The battalion was equipped with lightweight and sectionalized
earthmoving equipment (four sectionalized scrapers, forty-two 34-
ton dump trucks, six sectionalized graders, four sectionalized com-
bination grader scrapers) and was 100 percent air transportable
with Army aircraft.

Engineer Battalion, Infantry Division
(TOE 3-153E)

Fortysix officers, 901 enlisted men. Headguarters and head-
quarters company,. four combat engineer companies, bridge com-
pany. The battalion, organic to the infantry division, was capable
of construction and repair of bridges, roads, airfields, emplacement
or removal of obstacles and fortifications, dry gap and Hoat bridging,
and hAghting as infantry when required. This unit was equipped
with 560 feet of aluminum balk (floor pieces) float bridge, twelve
dozers, four cranes, four graders, and twelve scooploaders. The basic
vehicle within the battalion was the five-ton dump truck (Afty-eight
authorized) . The unit was 100 percent mobile.
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Headquarters and Headgquarters Company, Engineer Brigade,
Avmy of Corps or Engincer Brigade {Construction )
(TOE $-101E)

Twenty officers, 64 enlisted men (Army). or 34 officers, 110
enlisted men (construction) . This unit provided the overhead
necessary o command and co-ordinate the activities of subordinate
engineer groups and battalions. When organized as an army or corps
brigade, the unit was augmented by personnel to staff the appro-
priate engineer section. When organized as a construction brigade,
the unit was authorized additional engineer planning and design
personnel. In its army or corps organization it was capable of con-
trolling two or three combat groups; in the construction organiza-
tion, three to four construction groups. In either conhguration, the

unit was authorized two utility helicopters.

Headguarters and Headguarters Company,
Combatl Group
(TOE 5-52D)

Twenty-five officers, eighty-six enlisted men. This unit provided
the overhend for command and contral of three to ux combat bat-
talions. The emphasis within the unit rested with planning and
co-ordinating combat support activities. The unit was not autho-
rized an engineer design section. It was 100 percent mobile and was
authorized six fixed wing aircraft and six helicopters (four obser-
vation, two utility) .

Headquarters and Headguarters Company, Construction Groufe
(TOE 3-112D, TOE 5-112E)

Twenty officers, seventy-eight enlisted men. This unit provided
the overhead for command and control of three to iive construction
battalions. The unit also possessed the capability 1o design, plan,
and supervise construction of routes of communication, buildings,
aithelds, minimal petroleum storage facilities, and minimal port
facilities. In the 5-112D configuration the unit was authorized both
an operations and an engineering section and two aircraft. In the
5-112E organization, the unit was authorized only a combined engi-
neer operations section. It was authorized three utility helicopters.

Construction Support Company
(TOE S-11HD)

Six officers, 158 enlisted men. This unit, organired with quarry-
ing, asphalt paving, and specialized equipment support capabilities,
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provided general support to combat and construction battalions en-
gaged in earthwork and surfacing operations. The unit possessed
direct support maintenance capability for its organic equipment.
The unit was 50 percent mobile,

Dump Truck Company
(TOE 5-124D)

Four officers, 104 enlisted men. Equipped with forty-eight five-
ton dump trucks, the company provided haul support to units
engaged in moving gravel, sand, dirt, and erushed stone. The unit
was 100 percent mobile.

Light Equipment Company
(TOE 5-54E)

Eight officers, 207 enlisted men. This unit provided equipment
support to engineer combat batalions and produced aggregate
through company quarrying operations, The company was autho-
rized six cranes, nine graders, four scooploaders, two concrete
mixers, nine eighteen-cubic-yard scrapers, and four dogzers. The unit
was 100 percent mobile.

Fort Construction Company
(TOE 5-129D)

Thirteen officers, 208 enlisted men. This company was capable
of supporting port construction and rehabilitation and beach con-
struction. Provided with a variety of marine equipment and autho-
rized a diving section, the unit was capable of operations on both
land and water. The unit was 50 percent ground mobile.
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Encineen OB JECTIVES AND STANDARDS

HEADQUARTERS
18th ENGINEER BRIGADE
APO US Forces 96307
7 October 1965
OUR OBJECTIVES AND STANDARDS
I. To serve the combined arms teams, to support the “man with the
rifle”, to make his environment more responsive, secure and comfort-
able, so that the team can better devote attention to its principal mis-
sion,
2. To produce, through competent design and construction, fully ade-
quate physical facilities. To fulfill the responsibility of quickly provid-
ing compact, efficient and well organized facilities—with special
consideration to drainage, roads, and associated utilities.
8. To insure that engineer skills and talents are applied o give the
greatest benefit to the operational effectiveness of the “man with rifle”.
4. To maintain high standards of workmanship, and 1o promete eco-
nomic use and conservation of equipment and marerials,
b To carry out a sell-help program ag a pace consistent with, but never
faster than, the development of facilities of all supported elements.
6, To drop our wols if necessary, pick up our weapons and aggressively
engage and counter any enemy threat to accomplishment of our assigned
mission,
7. To be ever mindful of our most precious national resources, our peo-
ple: To that end be alert in practice of safety.
8. To remember that we arc secking to establish a temporary lodging
in the homeland of others: that we owe to our host country and our
fellows-in-arms every reasonable assistance in development of a sound
economy and an improved environment.
Robert R. Floger
Brigadier General, USA
Commanding
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SExion Excivere Cosuviannims 8 Viersaa, 1965=1970

A fdion as [urabon
Commind ! ¢ ommand
'8 Army, Vietmam, Engineer
Major Gemeral Robert R. Floger frpiemibeey 104
Major Gemeral Charles M. Duke August 1067
Major Gemeral William T. Bradley May 18
Major Gemeral David 8. Parker Juldy 1969
Major Gemeral john A. K. Dillard * Decemb=ey 1969
18th Engineer Briguds
Colanel C. Cralg Cannon September 1065
Rrigadier Gemeral Robert B Ploger kru-h: 1565
Colone] Faul W. Rames Decembey 1966

Brigadicr General Charles M. Duke April 1067
Brigadicr Gemeral Andrew P Raolling, Jr. Scpiember 1967

Brigedier General Willapd Raoper Soveimber 1967
Colonel john H. Elder, jr. (F) september [068
Caolanel John W. Morris [P) Afay 1050
Refgwilicr General Henry C, Schrader Aay 1500

Vigh Engincer Group
Colonel William F. Hari, i June 1965
Cobonel William L. Starmes Junc 1966
Colone]l Gilberi H. Nowman Frbruary 1967
Colone] Jobhnm A. Fughes, Jr. Jumne 1967
Colone] Delbert M. Fowler Jully 168
Codonel William L. Barmes Decemsher 1068
Colomel Harry A. Griffith July 1969
Colone]l Kichard A. Chidlaw April 1970
Colome] John 8. Eghere Movember 1970

ith Engincer Group
Colome]l George M. Bush Jume 1066
Colonel Kenneth T. Sawyer May 1968
Colonel George B. Fink December 1967
Colomel John G. Waggemer July 1968
Caolomnel Carroll N, LeTellier July 1959
Calonel William R, Wray Decembier 1969
Colome] Benneih B Mclnivre September 1970

9%7th Engineer Group
Colonel Roland A, Brandi Auguast |95
Colonel 'William W. Waikin Jamuary 1068
Colonel Ermest P, Brauchey Amguast  [06G
Colonel Roberi C. Marhall November 1987

VRilled in agtion, May 1979,
Fp Seleeeed lof premoion belore assming tommand.
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SEntor Excixeen Cosmaanwpens 18 Viersass, 1965=1970—Continued

{emmand
Colone] Willism 1. Talbodt
Colomel Jeise L Fishback
Colone] Willksm G, Krar
Colone] Carrall E, Adum, v
Coelenc] Jams C, Donovan
Calone] Willlam J. Schuder

S0tk Enginecr Mrignde

Brigadics Geacral Curts W, Chapman,
Ir.

Calemie] Hirold R, Parfin [P

Drigadier General Edwin T. 0 Deonnell

Rrigadice General Kenneth B Cooper

Mab Engineer Group

Caolons] Jor Al. Palmer
Calonel William €, Stewani
Colone] Emest Graves, v
Caolonc]l Altom . Powl
Colonel john E Sicrling
Colone] Wayne 5 Nichok

T#h Engincer Groap

Colone] David C. Clymer
Colone]l Walier C Gelind
Caobome] jn-.-ph A. Jansn
Colome] John H. Flder, Juo.
Colome] Richaml L Wesnt
Colome] Charles B, Clark
Colonel Ames 1. Wright
Colone] Ermest |. Deme

159th Engincer G

Caolonel James H. Hottenmoih
Colomel Richard MoCommell
Colonel Richard M. Groves
Caolonel Harvey C. Jomes
Caolomel Baies © Bumell
Colonel James E. Devine
Caolanel Joseph K. Bration
Colonel Levi A. Brown

st Engimeer Group (never operated asa

toimemand onganimtion in Soarh Vietnam)
Colonel Walter €. Gelini

Licutemant Colone]l William P, Gardiner
ldih Engincer Battalion {Combai)

Lizutenant Colonel William F. Brandes
Licutemant Cobonel James L Lamimie
Licutenani Cobonel Ralph A. Karsi
Lirutenant Colonel Arthur 1. Gow
Lirutemant Cobonel Ted E Biskop
Lirutenant Colonel Dirake Wilson
Lirutenant Colonel George B. Yavra
Lirwtenant Colonel Byron N. Schricver

Aummpion or arsdios
o Commid
Alspch 1958

Amgusy 15968
February 1569
Jamaary 1970
Aay 1990
Scptember 1990

Auguss 1867
November 1968
November |969
Divinker 1970

Sarch 1967
Slarch 1068
Sepiember 1968
Jamuary 1968
July TOG5

Judy 1970

July 1564
wowvember 1066
November 1967
Felmmry 1568
July 1968
Jamuary 1969
Augusi 1060
Fetruary 1950

{hctoher 1065
seprember 19
November 1967
January 1068
Juiy 1964
Felsruary 19689
Augusi 1068
August 1970

Jume 15965
Sepeember 1068

5 June 1965-22 February 1967
20 june 1967-14 Jamuary 1968

I8 July 1968-27 Muguwi [0964

27 Auguwi 1968-71 February 1565
21 February 1969=-3 Augus | 969
4 Avguad 1958-11 April 1990

12 April 1990-9 fepiember 1970

# September 1990-7 January 1971
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Sespor Exciveen Cosmanoers (8 Viersass, 1965-1970—Continued

Command
i%ih Engineer Banalion (Combat)
Lirutrnant Colonel Amos C. Matbres
Lisutcnant Calonel Nolin C, Rl
Liratcnani Colone] Andrew C, Remson,
I
Licutenand Colone] James L. Sullan
Licutenan Colonc] Donald A, Wikdom
Licutenant Calomel Gilkert L. Burna
Lirwienant Colone]l Wilsn P. Andoews
Licutenant Colome]l Pleasant H. Wen
2tk Enmginerr Batialiom pCombary
Licutemant Colonel Richand L. Harris
Licdtonani Colonie]l Robeit L. Gllmore
Lizutrnant Colome] James H. Phillipa
Lirutenani Colonel Maurice H. Leiser
Liswtenani Caladiel Jotin F. Wall, Jr.
Licutenant Calonel Maorris L. Gardner
Licutenant Coloncl Fred V. Cale
Lirutonant Colonel Richard T. Rabinson
2Tith Engimcer Rattalion {Combar)
Licutrnant Colonel Charles B. Raberia
Lizutenant Colonel Allen P. Richmond
Licutcmant Colone]l Kent ©. Belley
Licistenant Colonel Maloolm D, Jehasen
Licwienant Colone] Suiart YWoosd, jh
Licwienant Colome] Harlan W, Johnson
Licwiensnt Colone] Ruossedl L. Jorm
3iut Engineer Batialion (Combat)
Liewurenant Cobomne]l Edwin [, Patiersan
Lientenant Colone] Gerald P, Relley
Liewtenam Colone]l Grorge N, Andrews
Lieuienant Calonel Guymn A,
Liewtenant Calonel Richard H. Gray
Mih Engineer Baitalion (Cosstroction)
Lieatenant Colonel Jobln & Oglivie
Liemtenant Colonel Fdward P, Sicfandk
Lizutenani Colonel Charles I, Midlward
Lieutenani Colbone] Donabd E Sell
Lizutenant Colonel Dale K. Rendels
34th Engineer Baralion (Combat)
Lieutenamn Calonel Wesley E. Peel
Lizutenani Colonesl David N, Haichison
Lirutemani Colone] fokn V. Parish, jr.
Lisntenym Colonel ]uq-pﬁ A, Yore
Lisutenani Colonsl Lawrenie R, Smirh
Lisutenant Colome] James W, Ray
Lientenani Colone] Robert F, Thoms
A6h Engineer Bartalion (Construction)
Lisutenani Colonel Thomas ©. Hunber,
I

Aumampdies or Daesiion
# Cammasd

30 June 1965-16 July 1966
16 July 1966-23 July 1967

1 July 1967-2 March 1968

2 March 1968-2 September 1968

7 September 1968-7 Febrasry 1968
7 February 1969-10 July 1969

10 July 1969-14 February 1970

10 June 1970-1 November 1970

16 December 1M5-13 July 1966

14 July 1968-5 July 1967

81 Jamiary 1968-25% Felbrasry 1968
2% Febapary 1968-20 Sepiember 1968
1l Opobser 1968-10 Juns 1069

23 Junc 1069-12 Jamisary 1570

19 Jamisary 1070-12 May 1570

24 May 1970-6 December 1870

® Septomber 1066-21 April 1967
I3 April 1967-5 Oclaber 1967

16 Ocioher 197-11 April 1968
10 July 19GE-24 Jume 1963

25 June 1969-11 Janwary 1970
I January 1970-15 Auguss 1979
5 August 1970-15 August 1971

I5 Febauary 1%67-16 Ocrober 1968
17 Oombey 1968-2% April 1968

26 April 19%69-110 Jamusry 1970

15 January 1970-8 July 1970

1l July 1970-16 jsmsary 1971

28 fuly 1966-3 June 1968

3 June 1968-31 March 1969

1 April 1968-17 December 1569
IT December 1969-21 July 1970
22 July 1570-21 Februsry 1971

T NMovember 1966-30 Apsil 1967
1 Juby 1967-18 Jamuary 15968
19 Jumuary 1068-10 July 1968
1§ July 1968-12 Janeary 15969
I3 Jumuary 1969-7 July 1960

8 July 196924 June 1970
25 June 1970-13 Sepiember 1970

13 July 1967-15 April 1968
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Sexion Exciveen Cosmsannres 18 Viersoas, 19651970 —Continued

Cammand

Licwtenant Colencl Richsnd E. Leonand

Lieutenant Cobonel Vi I, Stipo
Lirutrnani Colonel Farly 1. Ruah 111

Yih Engincer Ratislion (Combat)

Lirsitenant Colone] Ermca E Lanc, Jr.
Major John H, Shuli

Livieasnt Coland Tayler B, Falion
Licuicnant Colonel Jesph F, Castra
Licutrmant Calonel James M. Milber
Liruicmand Cobord] Tenha B, Hullkals

Liciicnant Colonc]l Thomas A, Ghosmiey

Lirnrmnant Colonc] Hugh €. Robimson
Liremant Colone] James G Ton

ik Engincer Hattalion (Comersctbos)

Lisutenant Colonel Goorge G, Hagedon
Lismienant Colome] George Mason
Lirmtrnant Calonr] ‘'William V.

Sl nnem, Jr.
Licutenaent Coloncl Goorge B. Gray, Jr

Lisutenant Colomc] Peadleton A, Jordan

Licutenant Colonel John E Gray
Lirutonant Calonel Marion F, Mesdor
Lheutenunt Calanel Joscph 1o Sprail

62 Engiseer RBateallen (Constmuction)

Lirwienam Colonel Fawl 1. Triem

Licmemant Colone] Andrew J. Wakdmop

Liruiensst Calsnel Roben E Crowley
Lirwiemamt Colanel Valemtine Carraso
Lirrmam Colene] Maximiane jamsiro
Liewtenant Colonel Faul C. Diriscod]
Liewtenant Colonel Rolsyt P. Mombore

T0ih Engineer Banalion (Comsbar)

Liewtenani Colonel Leonard Edelviein
Licutenant Calonel John R, Bedman
Lirutenant Collome]l Fhilip D. Sellers
Lizutrnani Calonel Robent B Ayers
Licutenani Caolonel Charles G. Willard

Lirutrnamt Colonel Robert K. O Connell

Lirvtrmant Colonel James E Hays

Rith Engineer Rattalion (Construstion)
Licutenant Colonel Joseph ], Rochefort

Licwtemant Colonel James G. Madison,
Ir.

Lirutemant Cobonel William A Rank
Licutenant Colonel James F. Fraser
Licutemant Colonel Ralph T, Garver
Licutemant Colonel Robert ). Corley
Licutenant Colonel William ¥, Epling
Lirutenant Colonel Richard M. Well

Aaumpran = urafan
Bf Crmmmanad
I% Apeil 1H8-27 March 1069
28 March 1969-7 March 1070
B Mapch 1970-7 Sepicmber 1970

2 December 196516 May 1965
I7 May 19660 July 1968

5 July 1966-1 Jaly 1967

2 July 1967-9 December 1067

4 December 1967-22 June 1968
B Juie 1968-3 Juse 1969

A June 196512 Deoember 1969
13 Docembey 156030 July 1570
N fidy 1990-31 Jamasry 1971

1% Sepiember 196517 January 1966
1T Jamiiary 1966-9 Decembser 1066

8 Divember 1966-7 Sepeember 1067
T September |567-10 May 1568

1 May 1068-18 Mevember 1968
20 Nevember 196810 Juns 1969
10 Jume 1969-31 My 10670

I Jurse 1970-12 Decembser 1970

3 Mg 1965-28 June |66
B July 966-31 May 1867

A1 May 196716 July 1968

16 July 196812 jl.ru.ur;' L
18 Jamusry 159656 July 1968
T July 19 July 1970

5 July 1970=10 Jume 1571

& December 1564-17 July 15964
17 Jaly 1066-2 March 1967

2 March 1'9%5-3 Ocrober 1967

36 Ocrober 1967-22 April 1968
2 April 16828 Seprembser 1068
28 Sepiomber 1968-75% June 1969
25 June 19%63-31 October 15969

11 Jume 1965-22 January 1968

I Jamumary 19664 August 1966

14 Auguss 19866-20 Srptember 1967
20 Scplembser 1M7-28 February 1968
| March 1™3-5 Scplember 1968

& September |068-1 March 1960

| Mlarch 1969-30 Aagast 1969

1 August 1969-18 Augase 1970
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Sexion Exciveem Cosomannens 18 Vieraas, 1965=1970—Continued

Cirmpmdnad
Bk Enginerr Ratwalion (Combary
Liewrnant Colomel Colin M. Carter, Jr.
Liewiensnt Colonel James F. Wil
Licwienant Colome] Clvde A Selleek, Jr.
Liewienani Colonel Emew [ Pelwoiio
Bfth Enginecr Batcalson (Conagmctban
Liewienant Cobonel Jobim . MoCulloch
Liemienant Colene]l Willlam 1. Darham
Liemrenant Colone] Rolsert 1. Mowre
Lisurenant Codose]l Charles ], Fiaks
1 bevnemani Colomel Willism R, Needham
%l Fnghieeer Ratalion (Comstrootion)
Lisutenam Colomel Harry W, Lombsard
Liemtemant Cslonel Robeni L. Crosby
Liewiensnt Colonel Boice W, Jamisn
Licuiemant Colonel Antlsomy A, Smith
Lirmtensnt Colone]l Willam A&, Anderson
Licwirnani Colonel Besalory © Kafn
Liswienant Colone] Charle E. Faaburn
9 Engimeer Rartsbion (Construdct bon)
Lirwtenant Colone] Caresd Guih
Lizwtenant Colone] James Dorman
Liewtenant Colonel Ralph M. Severs, jr.
Liemtenant Colonel John . Plunken
Liswitenani Colonel Michael E, Kalbman
Lrmiienani Colose] Windle E. Rirk
I&iih Engineer Batralion (Combat)
Lirmtenant Codorne]l Manley E. Rogers
Liutenant Colonel Fdwin F. Pelosky
Lirviemant Colonel John B, Manninsg
Liovtemant Colonel John E Schweirer
Lirniemani Colome] Afberi L. Rommaneskl
Lirutemant Colonel Harry M. Roper, v
lfh Engimecr Battalion (Constraciion)
Licviemani Colonel Marvin W, Ress
Lirutemant Colonel William B Wray
Lirutenani Colonel Louis W. Prentis
Lirutenant Colonel BRaymomd | Eineigl
Licutenant Colose] Clifford Flanigan
Licwtemant Colonel Robert 5. MoGarmy
Liciienani Colonel Nick . Andre
Licwiemant Codone] Connelly Sanders
HHih Englnecr Ratealion (Combat)
Licuienant Calonel Reauben L
Anderson, Jr.
Liruienant Colonel Richand M. Connell
Licwienan: Calencl Walier G, Walle
Licwienant Cobone] Dommimgo 1, Aguilas
Liewrnant Colone] Max R, Scheider
Liewienant Colonel Joseph A. Sclewild

s iem s [luratsss
wf Commanid

2 Jume 1966-35 April 1967

= Apr] 1967-26 Seplember 1567
o6 Sepecmler 1967-39 Augua 15968
= Augua PGE-13 July 1068

28 Jum 196551 Sepicmber 1955

| Srptember 11066-28 Felipaary 1967
1 Mareh 1967-22 June 1967

20 Jane 19G7-26 May 1968

7 Afay 1968-7 Jamusry 15969

I May 1967-30 Apreil 1064

I May I16R-31 Deioher 1568

I Movember 1968-27 Devember 1968
I Deermber 1968-19 June 1060

19 Juie 1960-20 Janasry 1970

20 Jamuary 1970-19 July 1970

19 july I0-7 July 1971

27 May 197-0 January 1968

10 Jemary 1968-T Julv 1968

# July 196828 March 1969

28 Mapch I%8-16 January 1970
17 Jamuary 1970-14 July 1970
H July 1970-4 Febraary 1071

B Novembsr 1B65-27 April 1966
OH April 1966-17 May 15967

17 May 19%67-7 May 1968

T May 1968-19 Jamaary 1969
19 Jamuary 19G5-30 Augue 1565
31 August 19689-1 April 1570

15 April 1966-30 April 1067

| May 1967-20 January 1968

0 Jamuary 1968-18 July 1968

I8 July 1'6&-11 january 1969

12 Jamuary 19659-18 June 1969

1% July 19694 January 1970

4 January V900-1 Awguest 1970

i Augusd 1970-10 Sepiember 1570

27 September 1963-17 April 1966
28 Agpril 196627 Octobser 1966
3 Dxitaher 19%8-14 Ocicher 1067
14 October 19674 Janoary 1968
i Jamwary 19684 July 1568

5 July 1968-26 January 1569
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Srxion Exciserr Coasiasners i Viersas, 1965 1970—Coninued

Cormmand
Pivuteniant Colonel Nowman A,

Huowand, Jr.
Pdewienant Golonel Boberi §. Adkemson
Lieupenant Colmel Jowph P Franklin

5klth Engineer Battalion (Constniction)

Lbrmitenant Cobomel Harme W Wilkimaai
Lhvcwiemant Cobimed Joc 1, Sheand
Lacunemant Cobone] Charles L. MeXNeill
Licwenant Colone] Elbort [ 1L Devry
lieuirnant Colonel James E. Lanch
Liewienant Colonel Clirende I3 Gilkey

AT Engineer Battalion (Constmction)

Liesitenamt Colonel James L. Kelly
Lbsinenant Colonel Carl P. Bmslalph. Jr.
Lbutemant Cobone] John K. Mclhonald
Livwienant Colone]l Richard 5. Kem
Licwicmant Colonel Charles E. Edgar

fimdil Engimeer Raitalion (Combaty

Livwtimant Codosel William T, Moure
Lizatenant Cohmel James F. Bovlan
Licwivnani Colonel Fooderick G,
Raockwell, Jr.

Lksuienant Colone]l Coboman C. Clement
Licudemanl Coalonel John € Levanger
Livwirmant Codenel Jobin A, Podean, Jr
Llewienanl Colonel Thomass A, Siumm
Licuteniant Colone] Melwon T, Conover

Gl Emgincer Baifalion (Constmction)

Llesitenant Colomel Myran 1. Snoke
Lioutema Colonel Allen F. Gram
Licudemant Codome]l Alben C. Couanio
Lirndemant Colonel &l 5. Rosin
Liciomant Colone]l Donald &, Rameay
Licwirnant Colone] Byron M. Schriever

Bioth Enginecr Banalion {(Comstraciion)

Lisurenant Codomel Charles A, Melion
Lisutenant Colomel Ames 5. Albirs, Jr
Liewtenant Colonel Donakl 13, Gabs

Lientenani Colome] Charles A, Debeliug
Lhemitenany Colonel Jaomes . Daomovan
Lhentenant Cobomsel Charbie 1. Blabock

#6iih Enginecr Battalion (Construction)

Lirmitrnant Colanel James E. Buanch
Licuirmant Colonel Robert A, Seclye
Liruirmant Colonel Ray 5. Manson
Licutemant Colomel Laurense L. Heimedd
Licisiemant Colonel Daiald C. Wikdoni
Licwienant Colonel Aathur Deogle
Lirutrmant Colonel Ruscll A, Glenn
Lirupenant Colonel Jack W, Mapnin

{jwwey faliirn ao Jhsrmling
o i emmard

T Jamsiary PWE0-1E July 1569
Al July 106811 January 1970
1 Jampary 1970-30 July 1970

Al Manch VRET-FF March 1968

& Mapch 196829 Sepacmber 1968
i Spaemaler 1068-1 Apeil 1569

3 April 19620 Seprember 10469
0 Sepoemiey Pwidi- 14 Slasch 1950
14 Maich 1970-% fwober 1930

17 January 1966-21 Degomber | i
1 December 196610 Seprember 1967
11 Septembser 196575 July 1968

5 Juls 1N68-27 July 15969

F Movenher 199 Jume 19570

I Aprl 1518 Jume 1968
1 Sigust 1966=17 July 1967

I8 July PHGF=20 Febraary 1968
i February 18385 Oviober | 068
ti Chctaber 19688 April 1969

B Apedl 15697 Oxeober 19409

7 Oeiobor 1960-14 May 1990

14 May 1970-13 November 1970

20 July 1A-Z] Ooenber 1967
23 Oxober HGT-1 June 1968

1 Juane IESE-15% DRecomber |568
15 Devombeer 1968-3 Junc 1968
I June [969-21 May 1870

21 May 1970-0 Scpacenber 1970

#1 March 1967-8 December 1967
B December 1967=10 June 1968

19 June 1968-14 August 1968

18 December 196811 Auguis 1969
11 August 1969-18 April 1970

15 April 1970-11 October 1970

5 July IM68-17 Jamuscy 1966

17 January 1966-5 Seplember 15966
5 Sepremler 19510 July 1967

| Aunpgast 1967-8 March 15968

B Mareh 16GHR-7 Hﬂmh—f 1964

7 Seprember 1968-5 July 1969

5 July 1969-24 January 1570

5 Jamisary 1570=50 July 1970
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Sexion Excivern Costmanpers i8N ViETNAM, 19865=1970—Continued

Commnl
Lisutenasn Cobonel Phillip D Englhe

In Engimees Baralion {Im Division)

Jik

Liewtenant Colonel Howard 1. Sargeni.
K.

:.flumum Colonel Joweph M. Kiernan

Major Edwin C. Kelser

Licutenani Colonel Thorwald R.
Pederanm

Lisntenant Codone] Roben Segal

Lbeutenant Colonel Rodmey E. Cox

Engineer Reiialion {(4ih Division)

Licutemant Colome]l Gerbard W, Shulz

Lientenant Cobonel Norman G, Delbridge

Licuwtenant Coloncl Emmett C. Lee, Jr.

Lieutenant Colome]l Elvin R. Heiberg

Major Roberi H. Exston

Lientemant Colonel Jobin K. Brinkerbof

Lieutenani Colonel Richard L. Curl

Engineer Battalion {1st Cavalry Division)

Lieutemant Coloned Robert [. Malley
Liswtenant Colome] Charles G, @lentine
Lizntenant Cobonel Edwin 8. Towmsley
Ligutenant Colomel Framncis ]. Walter
Lismtenani Colone] Andre G. Browmas
Ligngcnant Colonel Soott I Smith
Liswitenant Colone] Homer Jolimstone, [r.

15th Enginecr Bastalion (O Division)

LEcacnant Colone]l William E, Read
Lienitemsnt Colonel Thomas O, Lopst

th Enginecr Bartabon (230 Divison)

Licutrnent Colene] Marthew W, Hoey
Lruigenant Cobone] Harey V, Dutchvihym

fifth Engincer Rantalion (25ch Divisien)

Licutemant Colonel Carroll I, Sarider
Licutcmant Cobone] Avery 5, Fullenion
Licutenant Colonel Henry A, Flerieheim
Licuwienant Colonel James W, Arwell
Licuiemant Colonc]l Edwand C, Gilson
Licutenant Colonel James L. Trayers, Jr.
Lieupenant Coloned Forrent T, Gay 1

ek Engineer Bamalion (100 Diviskon)

Lieutenant Cobone] Willlsm F. Redlly
Licutenant Colonel Hemry ]. Hach
Ligurenant Colonel Carl P, Redolph, Jr

Aunm e or fluridios
of Commind
30 July 1970-26 July 1971

20 September 196518 August 1966
16 August 19663 Jume 1967
3 June 1967-25 July 1967

25 July 1967-8 July 1968
B July 1%8-5 June 1969
5 June 1963-3 April 1970

9 July 1968-17 February 1967
I8 February 1967-10 July 1967
10 July 1967-18 July 1968
18 July 1908-6 April 1969
& April 1965-19 May 1969
19 May 1969-13 May 1970
13 May 1970-5 December 1970

16 Augus 196519 junt 1
19 June 1966-26 Mav 1967
B May 1967=18 May 1968

18 MMay 19686 May 1969

o My 106010 Seprember 0G0
1 Seprember 19694 July 1970
4 July 1970-1 April 1071

T Oetaber 19%66-29 Scpiember 1067
0 Sepiecimber 1967-2 Seplember 1968

Bl June 19684 March 1969
I March 1968-1 March 1971

22 Febraary |966-16 February 1967
16 Frimiaary 1967-17 Movember 1967
17 Novembser 1067-17 June 1968

17T Jume [068-15 Newesnber 1968

T December 1968-7 Decembs=cr 1960
T December 1960-1 June 1570

1 June 1970-5 December 1570

23 November 1967-16 November 1968
25 May 1969-10 July 1969
6 July 1970-28 June 1971



Appendix G

MAPFING I8 VIETHAM

Maps and topographic information are basic to military opera-
tions, and the changing nature of warfare creates requirements for
new types of mapping. During the late 1950s and early 1960s when
the American advisory role was becoming established in Vietnam,
the old French maps, drawn during French colonial rule in Indo-
china, were still the best available. But these maps were out of date
and failed to meet the accuracy requirements of modern weapons
systems.

The U.5. Army Map Service (later the U5, Army Topographic
Command) made co-operative mapping agreements in 1956 with
the Republic of Vietnam, on the basis of which joint large-scale
mapping programs were undertaken. These operations included
cartographic aerial photography as well as the survey of geodetic
ground control needed to position large-scale maps, and the col-
lection of information on geographic names and natural and cul-
tural features to be symbolized on the maps, The steady increase
in Communist activity in Vietnam was a major obstacle 1o the com-
pletion of the field survey work, and the project had to be aban-
doned in 1962,

Despite the problems, the Army Map Service and U.S. Army,
Pacific, were able to produce in the years 1959 to 1965 1:50,000-
and 1:250,000-scale maps of the Republic of Vietnam. This marked
the first time that the American military mapping igrm:ln had
l:umpl:tl:d large- and medium-scale mapping of an area in advance
of a major commitment of combat forces.

When American participation in the Vietnam War reached a
full combat role, requirements for new maps increased accordingly.
During the frst year of the buildup, 1965-1966, the large-scale
coverage of Vietmam, both north and south, was updated on the
hasis of new aerial photographs taken from 1965 1o 1966,

It soon became evident to American operational planners that
standard military 1:50,000-scale wpographic maps were not ade-
quate for the unusual battle in Vietnam. Tactics developed in
previous wars had o be blended with new concepts such as the
use of the helicopter as a weapons system. The wide range of
changed tactical operations necessitated maps drawn at larger scales,
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with more detail and greater reliability in the positioning and
identification of features. A new development, the pictomap, rep-
resented the first attempt to deal with the problem of feature identi.
fication. Drawn at a 1:25000 scale, the pictomap, which is a
photomap with the imagery reproduced in approximate natural
color and the major features also annotated in color, made excellent
use of aerial photography and constituted an efficient map supple-
ment.

As the American buildup continued through 1968, there was an
increase in requirements for the normal topographic support to
meet local operational needs. Included were topographic and geo-
detic surveys for artillery use; cartographic and reproduction work,
including map revisions and production of photomaps; and main-
tenance of operational stocks and maps. To provide these ipﬂi:]iud
services, Army topographic companies were sent to Vietnam. Army
surveyors completed major ground control projects in selected areas
for the production of very largescale coverage. The resulting geo-
detic control, plus low-level photography procured by the US.
Army, is being used by various agencies for military purpases anil
for internal development demands. Work of the Army topographic
units included overprinting 1:50,000-scale maps with intelligence
information and producing special planning photomosaics, large-
scale stereocompilations, and 1:10,000scale photomaps of selected
urhban areas.

The excellent state of mapping readiness for operations in Viet-
nam existed because of long-range topographic planning and the
availability of trained topographic troops for prompt deployment.
The contributions of these topographic unis were a very hasic
factor in allied military successes.
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Appendix H

ExcivErR Proowumies 18 ViETsas

Clearing and grubbing of troop areas

Field fortifications

Clearing of helds of fire

Water supply points

LST ramps and bollards

Materials for pit latrines (self-help project)
Flight strips with access roads

Roads and hardstands at ports

Hospitals

Ammunition storage arcas and access roads
Communications facilities

. Storage facilities for petroleum products (tank farms)

. Ramps and parking areas for Hight strips

. Jetties at ports

. Dvispensaries for tactical units (at least one per base)

. Internal axial roads

. Distribution systems (depots) for petroleum products

- Maintenance buildings for Right sirips

. Administration buildings (not more than one in any area, sub-

area, of camp at any one time, with priority (o major opera-
tional headquarters)

Kitchen pads

Mess halls (no plumbing)

Dispensaries (one per base or subbase other than those for tac-
tical troops)

Warchousing space and open storage area depods

Maintenance facilities for weapons

Maintenance facilities for communications equipment

Road improvement

. Off-loading and feeder pipelines for petroleum products

Piers at ports

Bridge strengthening

Field maintenance facilities for vehicles
Fire protection sumps

Covered storage space

Internal iributary roads
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34. Shop maintenance facilities for vehicles
35. Shower points
36. Warchousing space (reeler storage)
37. Post offices and post exchanges
38. Bakeries
39, Laundries
40. Service clubs
41. Wharves at ports
42. Enlisted billets for combat elements capable of only intermit-
tent self-help because of engagement with the encmy
43, Unit maintenance facilities for vehicles
44. Enlisted billets for combat elements other than those to which
item 42 applies
45. Enlisted billets for combat support units
46, Stabilized access roads
47. Enlisted billets for general support units (including engineers
of the 18th Brigade)
48. Road surface treatment through villages
49, Bridge replacement
50. Stabilized parking areas for vehicles
51. Bermed ammunition storage areas with stabilized pads
52, Oificer billets for combat units
53. Officer billets for combat support units
54. Officer billets for general support units
55. Chapels*
Alfter initial approval, the list was amended by insertion of the
following items:
New No. 14. Post exchange storage buildings with latrines (one
grr base area), after ramps and parking areas for
ight strips
New No. 17. Wire and Aoodlights for security lighting, after dis-
pensaries
New No. 55. Generator sheds for security lighting, after officer
billets for general support units
New No. 56. Covered storage areas for ammunition, after chapels

I Thee eupectation wai st Wil wrecares el 50 mesn halli sad serviee cluba
winiahd l.l.n:t-n':nphtﬂ for religioun asmcimblbe.



AlD
AMZ

Bailey bridge

"Buddy System”™

C-128
C-130

Cepam FaLis

CONARC

CONUS
Delong pier

Easayons

Hardstand

Horizontal construction

Glossary

Agency for International Development
Aluminum martting used on airstrips

A bridge designed for rapid construction
from interchangeable latticed steel
panels that are coupled with steel pins

Program initiated in 1969 which placed
South Vietnamese units under U8, unit
sponsorship for on-the-job training

Cargo-transport aircraft

Cargo-transport aircrafe

Joint operation carried out by the Ist and
25th Infaniry Divisions, 1734 Airborne
Brigade, 1lth Armored Cavalry Regi-
ment, and South Vietnamese Army
units against Viet Cong Military Re-
gion 4 headquarters in the Iron Tn-
angle, 8B-26 January 1967

Unmited States Continental Army Com-
mamnl

Continental Umnited States

Prefabricated pier used extensively in
South Vietnam in developing port
quays and ships’ berths; these piers
could be installed quickly and re-
claimed when no longer needed

Operavion in which the 62d Engincer Bat-

talion phased into Fhan Rang, Sepiem-
ber 1945

Hard-surfaced area lor parking an air-
plane or a surface vehicle or supplics
Engincering teym o differentiate con-
sIFUCTEDN MELIVILICS AL oF near grmmd
level from those associated with struc-
tural or finish work normally above
ground; included are earthmoving, pav-
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Huey
Junerion Ciry

MACY

CUne-Buck

Prcasys

POL
Red ball system

Rome Plow

Seabeees
STRAF
SWITCHARLADE

LS. ARMY ENGINEERS

ing. and simple drainage features in-
volving much heavy equipment but few
building trade skills

UH-1D helicopter

Operation conducted in War Zone C
{Tay Ninh Province) and bordering
provinces by twenty-two US, batalions
and four South Vietnamese Army bat
ialions, elements ol the US. Ist, dih,
and 25th Infantry Divisions, 196th
Light Infantry Brigade, 11th Armored
Cavalry Regiment, and 173d Airbomne
Brigade, 22 February-14 May 1967

Landing ship, tank

United States Military Assistance Com-
mand, Vietnam

Code designation for units held in readi-
ness in the United States for deploy-
menl on A8-hour notioe

Operation conducted by the st Cavalry
Division {(Airmobile} with U.S, Marine
amnd Vietnamese Army airborne  bat-
talions 1o relieve the siege of Khe Sanh,
I=15 April 1R

Petroleum, oils, and lubricants

Shipping system designed 1o expedite the
movement of specific urgently needed
items from the United Sutes o Viet-
nam

Specially equipped bulldozer capable of
heavy-duty land clearing

Navy construction battalions

United States Swrategic Army Forces

Joint project begun an 15 December 1969
ifi which three Vietnamese land clear-
ing companies were assigned o the LS.
62d Engineer Battalion for training and
deployed with their counterpars 1o
War Zone C for forvy-ive days of land
clearing operations in support of vari-
ous US. combat units
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TI7 membrane A tough, rubberized fabric used as an
expedient airfield surfacing material on
runways, taxiways, and parking areas

USARY United States Army, Vietnam

Vertical construction Engineering term 1o differentiate con-
struction activities above ground level
from those associated with earthmoving
or paving: it includes efforts by carpen-
ters, masons, steelworkers, plumbers,
electricians, and other building trades-
men. Vertical construction is character-
ized by high commitment of manpower
and hand tools while horizontal con-
struction employs a preponderance of
heavy equipment.
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