UNCLASSIFIED

AD NUMBER

ADB/77971

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Distribution authorized to U S. Gov't. agencies
only; Proprietary Information; DEC 1970. O her
requests shall be referred to Ofice of

Assi stant Secretary of Defense, (lInstallations
and Logi stics), Washington, DC.

AUTHORITY

ASD-RD Itr 20 Jun 1974

THISPAGE ISUNCLASSIFIED




2

LOGISTIC SUPPORT (77
IN THE VIETNAM ERA

<

-

g

op

Do

D |

Q0 MONOGRAPH 13
2

: MAINTENANCE
b

5

.
SE
22 8

2D D C
r r 5 -
b/ pec 28 /]
{
U ]
‘ll

A REPORT
BY THE JOINT LOGISTICS REVIEW BOARD

™

N




IR M Gk bAnana o o i o e v

OFFICE OF THE ASSISTANT SZCRETARY OF Drrzhiss
WASHINGTON, D.C. 20301

18 DEC 1970

INSTALLATIONS AND 1Q3130)C8

MEMORANDUM FOR THE DIRECTOR, DEFENSE DOCUMENTATION CENTER

SUBJECT: Joint Logistics Review Board Report

It is requested that the attached three volumes, eighteen monographs and five
classified appendixes, which comprise the subject report, be made available
for distribution through your center to U.S. Government agencies. The fol-
lowing distribution statement is provided as required by Department of Defense
Directive 5200.20 dated 24 September 1970, subject: "Distribution Statements
on Technical Documents:"

DISTRIBUTION STATEMENT "B"

Distribution limited to U.S. Government agencies only; the
report contains detailed staff advice, opinions and recom-
mendations prepared for use by logistics managers; state-
ment epplied 15 December 1970. Other requests for this
document must be referred to the Office of the Assistant
Secretary of Defense (Installations and Logistics) ATTN:
0ASD (I&L) SD.

Encloswes (26)
As stated

5 PAUL H. RILEY
eputy Assistont Scerctary of Defense
(Suzzly, aintenance & Services)
-4

-




BLANK PAGES
IN THIS
DOCUMENT
WERE NOT

" FILMED




E
B TABLE OF CONTENTS
ﬁ Page
. " LIST OF TABLES . ..ttt vvvvnnvnnennenens . v
- LIST OF FIGURES . ...t vvveereneenenennnns ix
v § \ I. INTRODUCTION ..o vveveveeeemensonennennns 1
\ \ 1. BASIS FOR STUDY . v oot et eeennnnnnnns 3
2. SIGNIFICANCE OF MAINTENANCE.......... 3
Q Q 3. STUDY OBJECTIVES . .+ et v oo vennnennss 3
- 4, SCOPE v vvveeteneeenneneenensonenns 3
v N 5. EXCLUSIONS . - o ovvvvvs e, 3
. ‘\\» 6. ORGANIZATION OF MONOGRAPH .......... 3
, \?‘ A I GENERAL DESCRIPTION...... e 5
\ 1, INTRODUCTION . .t vt vttt veeesnnnnennos 7
2. MAINTENANCE RESPONSIBILITIES
N CONCEPTS, AND OBJECTIVES . ........... 7
o [I. ARMY MAINTENANCE . . .. ...00.u. e 11
.‘.‘Q{ “ 1. GENERAL . oot vt teenn e tonnenennns .. 13
. | 2. MAINTENANCE SUPPORT DURING THE
A\ VIETNAM ERA. . oo vt vvvvenenoonsnnsns . 17
ggQg 3. CHANGES, PROBLEMS, AND CORRECTIVE
SN ACTION IN MAINTENANCE SUPPORT DURING
' THE VIETNAM ERA . ........ 30
8 4. STRENGTHS, WEAKNESSES, AND LESSONS
Y ‘ N\ LEARNED . ..t ovvevnennonnsnennnnnnns 48
V' oa &3y 5. CONCLUSIONS AND RECOMMENDATIONS . 49
B0 iV. NAVY MAINTENANCE . . ... e 51
£y o1 1. GENERAL . ....cvo0vveunn 53
- 2. SHIPS AND CRAFT..... 55
S \ 3. NAVAL AND MARINE CORPS AVIATION...... 92
AR 4. STRENGTHS, WEAKNESSES, AND LESSONS
- - LEARNED ...... Ceeeezesesenaeses 104
: ; \' 5. CONCLUSIONS AND RECOMMENDATIONS . . ... 109
r \}
L3 & . MARINE CORPS MAINTENANCE......00000.0... 113
Bl @ - § 1. GENERAL . L 5 T G P (o 115
By 2. MAINTENANCE SUPPORT DURING THE
R VIETNAM ERA. . ..coovvvnenns R 7
w o & 3. CHANGES, PROBLEMS, AND CORRECTIVE
S d \k\: ACTION IN MAINTENANCE SUPPORT DURING
29\N THE VIETNAM ERA . . ..o ovvvpennannnnns 139
el \ 4. STRENGTHS, WEAKNESSES, AND' LESSONS
. gg\ LEARNED ......... 146
a & 5. CONCLUSIONS AND RECOMMENDATIONS . . ... 147
3 >
. e} VI. AIR FORCE MAINTENANCE . . ... vvovvveonneeas 149
. TN 1. GENERAL . ..vvvvvnneereennnns S |3
5 ) & 2. MAINTENANCE SUPPORT DURING THE
= VIETNAM ERA. . o o0vvvvvvevnnonencanss 158
i

wre e




N

MRS Dt A TR T v R S e o - S Guiaca

¥
% Page
: 3. CHANGES, PROBLEMS, AND CORRECTIVE
ACTION IN MAINTENANCE SUPPORT
; DURING THE VIETNAM ERA. ............. 170
4. STRENGTHS, WEAKNESSES, AND LESSONS
LEARNED .....cc0uveunnnecnconnnnnns 172
5. CONCLUSIONS AND RECOMMENDATIONS . ... . 174
VII. DEFERRED MAINTENANCE . .. .0 uvvevenennnnss 171 ’
1. INTRODUCTION .. .vvvennnrnnnnnnnnnnns 179 -
2. ARMY ..t ittt it ieetnnaannnnnnns 179 .
3. NAVY it iiieeeenenneneennnnanaanans 181 .
4. MARINE CORPS .. ....vvvvnnenssnnnnens 187
5. AIR FORCE ... .o ennonnnnnnnnaesans 188
B. SUMMARY & o vt vveeieiennnnsennannans 191
7. CONCLUSIONS AND RECOMMENDATIONS . . ... 191
VIII. MAINTENANCE SUPPORT CONSIDERATIONS
DURING CONCEPT AND DEVELOPMENT ......... 193
1. INTRODUCTION .. ...0vvevveennansnnsns 195
2. DISCUSSION . . .t vttt veveeenncennonanas 196
3, ANALYSIS vt vveeenennnnecnnnnns 204
4. CONCLUSIONS AND RECOMMENDATIONS . .... 205
IX. DEPOT MAINTENANCE ......... Ceeeeeaee .. 207
1. INTRODUCTION ....cvvveenenncccnnnnas 209
2, DISCUSSION + t ¢ vt v vvveencsnnosaannssss 209
3. CONCLUSIONS AND RECOMMENDATIONS . . . .. 216
X. MAINTENANCE MANPOWER ....... Ceieieeeeas 219
1. GENERAL . ......c00000s Cereeeeee oo, 221 '
2. SPECIAL SUBJECTS . ... vvvtveeecennnnnn 231 -
3. SIZEOF WORK FORCE ......co000evunnn 240 .5
4, MILITARY DEPARTMENTS ANNUAL '
MANPOWER REQUIREMENTS .......000... 241
5. DOD MANPOWER POLICY. .. ..ccvouunvanan 243
6. ARMY CIVILIANIZATION AT INTERMEDIATE
LEVEL OF MAINTENANCE .......... ce.. 243
7. CIVILIANIZATION AT DEPOT LEVEL OF
MAINTENANCE ............ Cereeeeeee. 244
8. CONTRACT MAINTENANCE. ........cc000n 245
9. CONCLUSIONS AND RECOMMENDATIONS . . . . . 253
XI. AUTOMATIC DATA PROCESSING SYSTEMS . «.. 255
1. INTRODUCTION . ... vvvvvrnnennnns eeee. 257
2, DESCRIPTION ....... et tecit e 257
3. CONCLUSIONS + . vvvvvnennanannonns cee. 214
XI. REPARABLES. .o o0ttt vvannonccnnn 275
1. INTRODUCTION .. .cvveverrenanennannas 271
2. ANALYSIS . Cereeeas Cereeeeeas ceee. 218
3. OVERVIEW ... .ovovnnnnnns R |
- 4. CONCLUSIONS AND RECOMMENDATIONS . . . . . 288
, XL SUMMARY ...t iiieiienennnnnonnannaaaaaes 289 s
£ 1. OVERVIEW .. ....ciivtennnnnnnanns ee. 201 ‘
2. ARMY MAINTENANCE .......c00000eoeoes 292
3. NAVY MAINTENANCE . . .« cev v vt ceee.. 293
4. MARINE CORPS MAINTENANCE ........... 294
5. AIR FORCE MAINTENANCE ....... Ceeeaan 294
i




Page
6. DEFERRED MAINTENANCE . . . oo vovuvnnnn. 294
7. MAINTENANCE SUPPORT CONSIDERATIONS
DURING CONCEPT AND DEVELOPMENT ..... 295
8. DEPOT MAINTENANCE......... s ee. 205
9. REPARABLES ........ e e 296 |
APPENDIX A. A CASE STUDY ON THE GUIDANCE [
AND CONTROL SYSTEM OF THE MINUTEMAN
MISSILE .« + e et v vveee e eeenennnnneeeennnns A-1 !
1. BACKGROUND . . v ovovnevnennennnnennns A-3 i
2. DEPLOYMENT OF MINUTEMAN MISSILES .... A-3 {
3. MONETARY INVESTMENT. . ... e A-4 |
4. HIGH VALUE LOGISTICS MANAGEMENT ..... A-4 |
5. GUIDANCE SYSTEM RELIABILITY . ....... .. A-5
6. REPAIR REQUIREMENTS . ......00000u... A-6
7. REPAIR CYCLE PLANNING AND CONTROL ... A-6
8. MAINTENANCE CONCEPT. .....c00000000. AT
9. MAINTENANCE VAN LOADING . ........... A-1
10. NOT OPERATIONALLY READY—SUPPLY
(NORS) RATES...... e eeeeenen ceee.. AT
11. SPECIALIZED REPAIR ACTIVITY .... .. A-8
12. GUIDANCE AND CONTROL SYSTEM SPARES
COST AVOIDANCE . ...vveeeevenconnnsnes A-10
13. SUMMARY . ..vovvernenncnnennnnanness A-11 ;
APPENDIX B. REPAIR LEVEL DECISION MODELS ...... B-1 |
1. INTRODUCTION . .. ovvvvvevecncocneanses B-3 {
2. LEVEL OF REPAIR DECISION. ....... ... B-3
3. LOGISTICS COMPOSITE MODEL (L-COM)..... B-5
4. PRELIMINARY REPAIR LEVEL ANALYSIS
MODEL (PRAM) . o ovvvvnernnnnennens .. B-6
5. OPTIMUM LIFE CYCLE LOGISTICS COST
MODEL I (RGMI) ...... Ceeeea teeeeenes BT
B. SUMMARY . ...cvovuvvoennnnnnaanaaans B9
APPENDIX C. TECHNICAL DATA .......co0veveeees  C-1
2. DESCRIPTION .....c00eeeenecnnsnnenes C-4
3, COMPARISONS . . o cvvevvvvensncnnnnanes C-8
4. STATUS. .. ovvvvvrnencsesnonsnsacenes £=B
5. IMPROVED TECHNIQUES AND CONCEPTS .... C-9
6. SUMMARY .« ..0vvvencencrnsoncenannes C-10 {

APPENDIX D. LIST OF ACRONYMS AND ABBREVIA-
TIONS..............l...l".........l..l D.l

APPENDleo BIBLIOGRAPHY.............-....... E‘l




RO TSI Y R B P RS

T

A R— T ——

10,
11.

12,
13.
14,
15,

11,
18.
19.
20.

21.
22.
23.

24,
25.

26.

21.
28.

LIST OF TABLES

Page

U.S. ARMY IN VIETNAM—-EQUIPMENT DAYS

AVAILABLE . . ... vvvveennsoococsscsnnnns 14
DENSITY OF U.S. ARMY AIRCRAFT...... ceea 19
CONTRACT MAINTENANCE MANNING LEVEL. 19
PERCENTAGE OF CIVILIAN WORK FORCE BY |

) 4 1 7 PR e et 20
U.S. ARMY, PACIFIC—-EQUIPMENT

NONAVAILABILITY . et e 23
U.S. ARMY IN VIETNAM—EQUIPMENT DAYS
NONAVAILABIE . ..... PN 23
VIETNAM OPERATIONALLY READY (OR)

RATES. ... v vvvevnnenn e et 24
UNIT SHORTFALLS. .......c.... Ceneeen 27
DEPOT MATERIAL MAINTENANCE AND

SUPPORT ACTIVITIES—ACTUAL COSTS ........ 30
LOCATION, MISSION, AND STRENGTH OF

CONUS DEPOTS ... . e Cereaa 33
FLOATING AIRCRAFT MAINTENANCE
. FACILITY—-COMPARISON OF PRODUCTIVITY :
IN SUPPORT OF AIRCRAFT IN VIETNAM....... 35
PACIFIC OCEAN AREA (POA) WATERCRAFT
POPULATION, FY 69 ......o0000e 37
RVN OFFSEORE WATERCRAFT OVERHAUL

PROGRAM .....co0000tvunnn 37
EXAMPLE OF CLOSED LOOP SUPPORT

PROGRAM RESULTS . . .cvcvvvnonnssoneonns 38
EQUIPMENT NORS—RED BALL EXPRESS....... 45
SUMMARY OF SHIPS RESTRICTED/TECHNICAL
AVAILABILITY FUNDING, FY 64-69 . . ......... 63
SUMMARY OF SHIPS OVERHAUL FUNDING,

FY 6489 .. ccivnvvnronnnscnnnnsonssoass 63
SUMMARY OF NAVY SHIPS OVERHAUL

DEFERRALS, FY 64-89 . ... cccvuvvoconcsons 64

SHIP REPAIR FACILITIES/SHIP REPAIR

DEPARTMENT PLANT AND FACILITIES........ 69
DEPOT LEVEL FARM-OUT AND FARM-IN

LABOR CONTRACTING FOR NAVAL SHIP

REPAm AND OVERHAUL—WESTPAC e 0 0000 00 00 76
SHIP REPAIR FACILITIES/SHIP REPAIR
DEPARTMENT SPECIAL CAPABILITIES ........ 80

NAVAL SHIPYARD PRODUCTIVE CAPACITIES

AND UTILIZATION . ..o cetecscocnsaoannas 88
NAVY AIRCRAFT REWORK FACILITIES

INVESTMENT AND FUNDING.....ccc00000 00 101
STATUS OF FUNDS FOR REPARABLES ........ 104
TOTAL MARINE CORPS MILITARY MAINTE-

NANCE PERSONNEL .. . ¢ ccoseeecococnnnsce 117
PERCENTAGE OF MARINE CORPS MILITARY
PERSONNEL IN MAINTENANCE . . .« oo socevens 117
TOTAL MARINE CORPS CIVILIAN PERSONNEL. .. 117
MARINE CORPS CONTRACT MAINTENANCE..... 121

v




Page

29, DISPOSITION OF RVN EQUIPMENT REQUIRING

IR 6 6 0 0J0 0 0000000000000 00000CO000OC 125
30. AVERAGE DEADLINE RATES FOR EQUIPMENT

1] B 6 0 0oooo00c000000000000000000000C 126
31. FLEET MARINE FORCES, PACIFIC, REBUILD

PROGRAM ......:tititnneennnonnssnnnnss 131
32. EXPANSION OF COVERED MAINTENANCE

SHOP SPACE .......... cteeces e 132
33. DEPOT MAINTENANCE ACTIVIT[ES AVERAGE

EMPLOYMENT LEVEL .....c00veennnnns 50 Q 133
34. MARINE CORPS ORGANIC ANNUAL STH

ECHELON REPAIR PROGRAM .......c000044. 134
35. MARINE CORPS INDUSTRIAL FUND STATEMENT

OF REVENUE AND COSTS. . cvoeeseeosnosass 136
36. CONTINENTAL UNITED STATES DEPOT

MAINTENANCE. . ........ 137
31. ACTUAL AND PROGRAMMED EXPENDITURES

(SECONDARY DEPOT REPARABLE ITEM

PROGRAM)......iitveeencncanann 139
38. TWELFTH TACTICAL FIGHTER WING -

MAINTENANCE . . .« . vt eevesnsonnssssensns 162
39. DEPOT MAINTENANCE STATISTICS cetecsesan 169
40, MAINTENANCE BACKLOG BY COMMODITY ..... 180
41. SUMMARY OF NAVY SHIP OVERHAUL

DEFERRALS, FY 64-69 . . ......... 182

42, RESULTS OF AIRCRAFT BEING EX'I'ENDED

BEYOND PROGRESSIVE AIRCRAFT REWORK

SCHEDULE .....ccoeeessssconssscssooncns 184
43. SUMMARY OF FUNDS TO ELIMINATE NAVY

DEFERRED MAINTENANCE BACKLOG IN

FY 70 ....00cetietootcsstsconssnsscnnns 185
44. REPARABLE REPAIR COSTS AND UNFUNDED

FY 70 REQUIREMENTS . . . e coecevoencosvons 186

45. BASE LEVEL STOCKS (JET ENGINES) ......... 190
46. ASSET SUMMARY OF UNIN]TALLED J57
ENGmES'..‘.. ® 9 9 0 0 0 0 % 00 00 0P e 0 00 190

LYR INVENTORY OF ELECTRONIC TEST

EQUIPMENT .. .ccocoovcoooscnssoccnsescns 203
48. SUMMARY OF MILITARY PERSONNEL

STRENGTH. ... .0o0nvcesvsosccsnccsscne 222
49. VOLUNTEER PROGRAMS. .. ...cco0ccesescen 222
50. SELECTIVE AND VOLUNTARY SERVICE........ 223
51. SELECTIVE SERVICE ....cco0cevvecessacnns 224
52. SAMPLING OF ARMY PERSONNEL EMPLOYED

IN INTERMEDIATE MAINTENANCE .....cc0000 227
53. ARMY CRITICAL SKILL AVAILABILITY ........ 228
4. SELECTED MOS STATUS SUMMARY.....c.cc0c 0 229
55. MAINTENANCE TRAINING—-ANNUAL STUDENT

LOAD ... .covceconosonnsnsscsosscsnsses 229
56. ARMY INTERMEDIATE LEVEL AVIATION

MAINTENANCE TRAINING—-INSTRUCTOR '

SUMMARY ....ccovvevnsvrcssssossocnnsoe 230
57. ARMY MAINTENANCE SKILLS IN SHORT SUPPLY. as2
58. ARMY 34TH GENERAL SUPPORT GROUP

CRITICAL MAINTENANCE SKILL SHORTAGES.... 233
59. NAVY MAINTENANCE SKILLS IN SHORT SUPPLY . 4
60. NAVY MAINTENANCE SKILLS .....cccc000c0s 235

vi




62.
63.
| 6.
1! . 65.
| 66.
ll 617.
3 68.

70.
1.

72.
73.

o b aeties.

MARINE CORPS MAINTENANCE SKILLS IN
SHORT SUPPLY .
MARINE CORPS MAINTENANCE SKILLS SHORT
WORLDWIDE

DEPARTMENT OF DEFENSE LOGISTICS
WORK FORCE ....
ARMY PERSONNEL SPACE AUTHORIZATIONS
CONTRACTOR PERSONNEL IN SOUTHEAST
ASIA ....

DOLLAR VALUE OF DEPOT LEVEL CONTRACT-
ING FOR NAVY SHIP REPAIR AND OVERHAUL. .

AIR FORCE CONTRACTING IN SOUTHEAST ASIA .

DOLLAR VALUE OF CONTRACTING BY FUNC-
TION AND GEOGRAPHICAL AREA .......

TYPES AND DENSITIES OF ARMY AIRCRAFT
IN VIETNAM

CONTRACT MAINTENANCE MANNING LEVEL,

ARMY AVIATION, REPUBLIC OF SOUTH
VIETNAM .

COST, MAN HOURS AND SKILLS. 0 g

THE ARMY EQUIPMENT RECORD SYS'I.‘EM
(TAERS) INFORMATION ELEMENTS

vii

252
252

260

PE—




10.
11,

12.
13.

14.

15.

16.

17.

18.

19.

20.

22.
23.

LIST OF FIGURES

COMPARISON OF AIRCRAFT FLYING HOURS

AND NOT OPERATIONALLY READY-

SUPPLY (NORS) RATES . . . ...ttt enenans
BP 2300 DEPOT MATERIEL MAINTENANCE AND
SUPPORT ACTIVITIES. . .........ciiieennn
ARMY DEPOT MAINTENANCE MANPOWER......
SEVENTH FLEET GROWTH IN NUMBER AND
TYPES OF SHIPS ... ...ttt innnnnnnas
ATLANTIC, PACIFIC, AND SEVENTH FLEET
MATERlnL CASUALTY REPORTS FOR READI-
NESS CATEGORIES C-2 THROUGH C-4..... oo
SEVENTH FLEET MATERIAL CASUALTY
REPORTS FOR READINESS CATEGORIES

C-3AND C-4. ...t iiiinnntennnnnns oo
WESTERN PACIFIC SHIP REPAIR FACILITY
RESTRICTED AND TECHNICAL AVAILABILITY
FUND EXPENDITURES ........cc0eveenaenne
LABOR RATE COMPARISON AND GROWTH
DURING THE VIETNAM ERA...........c.0..
PACIFIC FLEET, SERVICE FORCE, RESOURCES
FOR SEVENTH FLEET REPAIRS SHOWING
WORKLOAD COORDINATION RESPONSIBILITIES . .
PRODUCTIVE REPAIR WORKLOAD OF PACIFIC
FLEET REPAIR SHIPS AND TENDERS ........
NUMBER OF SHIPS AND CRAFT DRYDOCKED IN
FLOATING DRYDOCKS AT U.S. NAVAL SHIP
REPAIR FACILITIES, SUBIC BAY AND GUAM....
WORKLOAD DISTRIBUTION AT U.S. NAVAL SHIP
REPAIR FACILITY, SUBIC BAY .......cc00 v
U.S. NAVY SHIPS AND CRAFT DRYDOCKED

IN JAPAN . ol e oo eieleielole oo elolololololola s oo os
NAVY CONTRACTING FOR ARMY WATERCRAFT
MAINTENANCE BY LOCATION IN SOUTHEAST
ASIA . ... ..ttt st crnnnnnn oo
TOTAL PRODUCTIVE MAN DAYS EXPENDED
IN-HOUSE BY SERVICE FORCE SHIP REPAIR
FACILITIES . ... ..cvveeeeennns e oo
IN-COUNTRY COMBAT CRAFT GROWTH FOR
MARKET TIME, GAME WARDEN, AND MOBILE
RIVE.RINEFORCE B
GROWTH IN NUMB&R AND TYPES OF SERVICE
CRAFT IN-COUNTRY (NSA, DA NANG, AND
SAIGON)....... cee e ceseasans
OPERATIONAL READINESS SUMMARY .........
COST OF SHIP REPAIR IN PRIVATE SHIPYARDS
IN THE SAN FRANCISCO AREA.......... o
A-4 AND F-4 AIRCRAFT SUPPORT ...........
A-6 AND H-46 AIRCRAFT SUPPORT ....... oo
H-53 AND A-7 AIRCRAFT SUPPORT ......... .
MAN-HOURS REQUIRED FOR AIRCRAFT

REWORK ........... e

Page

20
31

32
58
59

60

61
62

66
67

70
73
75

1

79

83

817

89
93
94

103

s




DR aiicriiirduiet s o W S s i g Wb i |

24.
25.

26,
21.

28.
29,
30.
31
32,
33.

43.

Page
NAVAL AIRCRAFT REWORK FACILITIES
MANPOWER ... ...t eeenceossasassstsonnnass 104
FLOW CHART OF MAINTENANCE MARINE CORPS
GROUND EQUIPMENT ... ...t cceteonnsnvess 116
FLOW OF EQUIPMENT TO AND FROM RVN..... 125
ORGANIZATIONAL CHART, MAINTENANCE
BATTALION, 3D FORCE SERVICE REGIMENT.... 129
TACTICAL EQUIPMENT REPAIR ORDERS,
3D FORCE SERVICE REGIMENT ......¢cc00.. 130
COMBAT ESSENTIAL EQUIPMENT DEADLINE
FOR SELECTED MAJOR COMMANDS .......... 140
MARINE CORPS UNIFIED MATERIEL MANAGE-
MENT SYSTEM INTERRELATIONSHIPS . ........ 142
INCREASED COMPLEXITY OF AIRCRAFT
REWORK .....cicteetsetsenccssasassaans 184
ROLE OF MAINTENANCE IN LOGISTIC
SPECTRUM ......c0000s0ees 00D000DOC 197
COMPONENTS OF F-4 SYSTEM TO BE
EVALUATED DURING MAINTENANCE
ENGINEERING ANALYSIS. . . .t et e e eennnnens 198
MAJOR MAINTENANCE MILESTONES lN
EQUIPMENT DEVELOPMENT .. . ¢ cetevessnnas 199
U.S. ARMY DEPOT MAINTENANCE ......00... 210
NAVAL DEPOT MAINTENANCE ....ccc00vvuee 212
NAVAL AIRCRAFT REWORK FACILITIES
MANPOWER . . ¢t vttt etonnssssanssaaasnns 213
U.S. AIR FORCE DEPOT MAINTENANCE ....... 214
AIR FORCE LOGISTICS COMMAND PROPOSED
DEPOT MAINTENANCE WORKLOAD DISTRIBU-
U.S. MILITARY BUILDUP IN VIETNAM......... 226
DEFENSE MAINTENANCE FUNCTION BY
SERVICE .. .cccieerossenensossancacansnas 241
REPRESENTATIVE DATA FLOW .....cc00000s 270

INTERFACE SCHEMATIC.......cciiievennnn 273




CHAPTER |
INTRODUCTION

1. EASIS FOR STUDY. Maintenance, as a process within the total logistics system, was exam-
ined by the Joint Logistics Review Board (JLRB). The JLRB Terms of Reference stated: '"The
Board will have broad authority to determine the areas and depths of its review, but particular
attention will be directed to the following functional areas: ...Maintenance support to include
in-country, offshore, and CONUS...." This examination recognized the mutually supportive re-
lationship of commercial and military resources to accomplish materiel maintenance.

2. SIGNIFICANCE OF MAINTENANCE. The readiness posture of the Armed Forces is de-
pendent upon an effective maintenance function. In fact, the operationally ready rate of combat
essential equipment is frequently the measure of maintenance effectiveness. The four Services
maintenance work force composed of both military and civilian personnel provide the required
maintenance. This work force currently exceeds one million, representing 28 percent of the
total Department of Defense work force.

3. STUDY OBJECTIVES. The Joint Logistics Review Board study of maintenance had three
primary objectives:

a. To review Service maintenance performance during the Vietnam era to identify
strengths and weaknesses.

b. To evaluate maintenance effectiveness during the Vietnam era.

c. To identify lessons learned and to make recommendations for improvement as appro-

priate. \(

4. SCOPE. 'An in-depth review of the maintenance o zations and operations of each of the
Services during the Vietnam era was conducted. This review identified areas for improvement
by individual Services and areas for attention of the Joint Chiefs of Staff and the Office of the
Secretary of Defense. Specific conclusions, rocommendations, and observations concerning ef-
fectiveness, strengths, weaknesses, and lessons learned are discussed. Five special studies
were conducted: Deferred Maintenance, Maintenance Support Considerations During Concept
and Development, Depot Maintenance, Maintenance Manpower, and Automatic Data Processing
Systems./l .

5. EJ(CLUQl NS. This monograph does not examine maintenance associated with real property
or facilities. \This subject is contained in the Advanced Base Facilities Maintenance monograph.
The examination of communications-electronics maintenance, as part of the overall review of
logistics effectiveness in Vietnam, indicated that the basic problems were not significantly differ-
ert from those associated with weapon systems; therefore, separate treatment is not given in
this area.

6. ORGANIZATION OF THE _MONOGRAPH. This monograph is composed of thirteen chapters
and five appendixes. Chapter II is a general description of current maintenance systems in the
Department of Defense. Chapters Ili through VI describe the maintenance support within the in-
dividual Services during the Vietnam era. Chapters VII through XII are special studies and
Chapter XIII is a summary with conclusions, recommendations, and observations. The first
three appendixes support Chapter VIII; the remaining two appendixes contain reference material.
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CHAPTER I
GENERAL DESCRIPTION

1. INTRODUCTION

a. The response to letters of inquiry by the Joint Logistics Review Board provided a wide
range of observations for consideration in the review of the logistics area. The limited expres-
sions on maintenance support (6 of 354) would, without analysis, tend to obscure the role of the
maintenance process within the total logistics system. Subsequent Service reports and briefings
substantiated the premise that maintenance was a problem often submerged under other logis-
tics areas such as supply, personnel, or facilities. This review is designed to place mainte-
nance planning and supvort in proper perspective to Service mission objectives and materiel
readiness.

b. The Office of Secretary of Defense develops the guidelines for maintenanc~ manage-
ment within the Department of Defense (DOD). The roles and missions of the Services delineate
the concepts of organization, operations, and management techniques which each can apply to the
maintenance function. Each Service has maintenance systems and organizations primarily de-
veloped to respond to its assigned mission. The fundamental maintenance objective of the Serv-
ices is to maintain the maximum degree of equipment readiness within the resource constraints
that are imposed for economic or other reasons.

2. MAINTENANCE RESPONSIBILITIES, CONCEPTS, AND OBJECTIVES

a. Office of Secretary of Defense

(1) Maintenance management responsibilities of the Office of Secretary of Defense
(OSD) are assigned to the Assistant Secretary of Defense (Installations and Logistics). The of-
fice of prime responsibility within the Secretariat is the Directorate for Maintenance Policy un-
der the Deputy Assistant Secretary of Defense (Supply, Maintenance, and Services). The role of
this office is the formulation of policy and broad procedural guidelines. It pursues a policy of
providing programs that will improve direction, technical supervision, management control of
major maintenance programs and activities, and integrated logistic support. These programs
place emphasis upon the effective use of operation plans, budget, costs, and fiscal data to pro-
mote effective and efficient use of commercial and military resources for accomplishment of
materiel maintenance requirements. An objective is to organize depot maintenance activities in
a manner to support peacetime readiness and the initial phase of a national emergency or war.
Government-owned and operated depot maintenance activities within the Department of Defense
exist to provide an ensured level of technical competence and maintenance capacity.

(2) The Defense Equipment Maintenance and Readiness Control has a contributory
role in maintenance r.-anagement policy toward improving maintenance and readiness of systems
and equipment, Its members are senior military and civilian representatives of the military
departments, Joint Chiefs of Staff, Defense Supply Agency, and the Office of the Secretary of De-
fense. The Council Chairman is the Deputy Assistant Secretary of Defense (Supply, Mainte -
nance, and Services). The Council serves in an advisory capacity to the Assistant,Secretary of
Defense (Installations and Logistics). The surveillance of maintenance by OSD is based on five
programs designed to provide detailed information on maintenance operations and on the status
of equipment readiness. These are Equipment Distribution and Condition (EDAC)—Measuring
and Reporting System; Uniform Depot Cost Accounting and Production Reporting System; Depot
Maintenance Support Programming Policies; Equipment Maintenance Management Jnformation
System (under development); and the Logistics Performance Measurement and Evaluation Sys-
tem.
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(3) The OSD, in its efforts to achieve maximum systems and equipment readiness,
emphasizes integrated logistic support planning. This is 2 methodology which requires the in-
terrelationship of support elements, planned maintenance, logistic support personnel, technical
logistical data and information, support equipment, spares and repair parts, facilities and con-
tract maintenance to ensure the effective and economical support of a system or equipment at
all levels of maintenance for its programmed life cycle.

(4) On 21 May 1968, the DOD Industry Committee for Integrated Logistic Support
was established to assist in determining and demonstrating the value of applying logistic support
concepts to the early development of weapons systems. This committee submits its cases and
recommendations to the Assistant Secretary of Defense (Installations and Logistics).

(5) The review of DOD directives and instructions relatable to maintenance reveals
a pattern without regard to multiple application. Of the 85 directives and instructions governing
policy, concepts, and objectives, 38 deal with depot and contract maintenance, 24 support man-
power or personnel, 12 involve maintenance considerations during concept and development, 6
are oriented toward automatic data processing, and 5 apply to deferred maintenance. The main-
tenance management objectives of OSD are promulgated as an annual program.

b. Joint Chiefs of Staff

(1) The Joint Chiefs of Staff (JCS), in accordance with JCS Pub 2, maintain cogni-
zance of the readiness of equipment within the Services. The JCS take action on specific items
when requested by either unified commanders or higher authority and in connection with the ap-
propriate Service or Services to resolve conditions of equipment readiness that adversely affect
the operational capability of the unified commander. In case of disagreement on interservice
and interdepartmental logistic support (including maintenance), the JCS will, with the advice of
the unified commander and the military department concerned, determine the assignment of re-
sponsibilities to the various Services. There were no known cases where JCS made an assign-
ment of maintenance responsibility to the Services.

(2) The Deputy Director for Logistics (J-4) of the joint Chiefs of Staff is a member
of the DOD Equipment Maintenance and Readiness Council and provides membership on ad hoc
study committees investigating conditions affecting maintenance and readiness of equipment.

(3; Joint Logistics Planning and Policy Guidance (JCS Pub 3) has been authorized
for use throughout the Department of Defense for ensuring and maintaining an alert posture of
logistics readiness.

c. Commanders of Unified Commands. The logistics responsibilities for maintenance of
the commanders of unified commands are directed primarily toward efficient utilization of re-
sources and elimination of unnecessary duplication of facilities and overlapping of functions
among the Service components. The Commander in Chief, Pacific (CINCPAC), acted as area
coordinator and as a reporting activity for interservice logistic support agreements. 0

d. Military Services

(1) The Services have the basic responsibilities for the maintenance of their equip-
ment, and have units and activities organized, equipped, and trained for that purpose. The main-
tenance concepts of the Services are a continuance of the Department of Defense concepts with
elaboration on such factors as mission effectiveness, equipment readiness/availability, reliabil-
ity, maintainability, and standardization. The accepted concept of maximum maintenance to be
accomplished as far forward as possible, within capabilities and resources, proved effective in
supporting forces during the Vietnam era but required a large number of personnel, new facili-
ties, and supply support characterized by extensive ranges of line items. All Services are re-
examining this concept against improved management techniques and advances in transportation
and communications. The possibility of reducing costs of materiel resources required in com-
bat areas stimulate these reexamina‘ions.
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(2) The basic maintenance objective of the Services is to provide and maintain
equipment to using activities in an operationally ready condition and to do so at the least possi-
ble cost.

(3) Maintenance within each Service is performed on three levels: organizational,
intermediate, and depot. The organizational level is performed principally by military person-
nel. The intermediate level is also performed by military personnel, with the exception of the
Army which mans this level in CONUS installations with a preponderance of civilians, The de-
pot level is performed principally by civilian personnel in all Services.

(4) Maintenance organizations are specifically tailored by the individual Services in
order to provide the best possible maintenance support in concert with the missions assigned.

(5) The experiences of Vietnam and the examples of accomplishments and of changes
that were made provided the basis for arriving at strengths, weaknesses, and lessons learned. In
so doing, however, there is the danger of assuming that what was done to support the Viethamese
conflict is applicable to all futyre planning and should, therefore, be adopted. The buildup of
forces and the tempo of action in Vietnam were controlled responses by the United States. There
was no interruption of intertheater lines of communication, as the United States dominated both
the air and the sea. Land areas in Vietnam, although not under complete control of the United
States and its allies, were made usable at our discretion. Because of this situation, .support for
combat units in Southeast Asia was built up at an orderly rate compared to what would have been
required had the enemy controlled the situation. It is in this context that the Service strengths,
weaknesses, and lessons learned are portrayed.
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CHAPTER il
ARMY MAINTENANCE

1. GENERAL

a. Background. The Army is organized, trained, and equipped for prompt and sustained
combat operations in a land environment. In coordination with the other Services, it also pro-
vides Army forces for joint amphibious and airborne operations. The Army's ability to perform
in the full spectrum of warfare—cold, limited, and general—and in various operational environ-
ments requires that the logistic concept be designed for flexibility in response to Army require-
ments. The present maintenance concept is designed to provide the Army in the field with the
support necessary to maintain the desired combat readiness.

b. Concept
(1) The current organizational concept for providing combat service support to the

Army in the field is embodied in FM 54-8, The Administrative Support Theater Army-1970
(TASTA-T0). This system is designed to be flexible so that it can be tailored to support a wide

+ variety of combat forces ranging from an independent brigade to one or more field armies oper-

ating under several conditions of warfare. The maintenance concept developed under TASTA-70
has the paramount consideration of keeping all equipment in a prescribed state of readiness.l

(2) The primary objective of the maintenance organization of the Army is to support
the equipment of the Army in the field. The support must be flexible enoigh to meet changing
demands. This is achieved through the use of the following four categor.es of maintenance.

(@) Organizational Maintenance. Organization maintenance is performed by
the using organization and consists of inspecting, cleaning, servicing, preserving, lubricating,
adjusting, and replacing minor parts.

(b) Direct Support Maintenance. Direct support (DS) maintenance is per-
formed by maintenance activities in direct support of using organizations and consists primarily
of repair and replacement of unserviceable parts, and with repair parts supply to using organi-
zations. Repaired equipment is returned to user.

(c) General Support Maintenance. General support (GS) maintenance is per-
formed by maintenance activities in support of area supply operations and consists primarily of
repair and replacement of unserviceable parts beyond the scope of direct support maintenance.
Repaired equipment is usually returned to supply channels. GS maintenance units providebackup
and overflow support to DS maintenance units by accepting work that is beyond the capability or
workload capacity of direct support.

{(d) Depot Maintenance. Depot mainterance is performed by designated activi-
ties having a capability beyond that of direct and general support maintenance units, Consisting
of major overhaul or complete rebuilding of parts, subassemblies, or entire major items, depot
maintenance i8 accomplished with extensive shop facilities, equipment, and personnel cf higher
skill level that are not available at the lower levels of maintenance. Rgbuilt equipment is usu-
ally returned to depot stocks for reissue.3

1Department of the Army Manual FM54-8, (TEST) The Administrative Support, Theater Army (TASTA-170),
March 1967.

partment of the Army Manual FM 38-1, %stlcs Lh_c_mgement. March 1969.
Department of the Army Regulation 750-1, ntenance Concepts, June 1967.
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c. Equipment

(1) The Army maintenance system concerns itself with a massive inventory of ma-
teriel worth approximately $24 billion.4 The varying and increasing complexity of this equip-
ment, together with the wide differcnces in size, its application and utilization in environmental
conditions of extreme heat, cold, dust, or mud, and its operation on unimproved roads and
cross-country operations, not only creates difficulties in the maintenance of this equipment but
creates problems in the evacuation and recovery to each category of maintenance.

(2) The following examples are indicative of the types of equipment the Army main-
tains: tactical vehicles, self-propelled guns, wheeled vehicles, small arms, artillery weapons,
missiles and launchers, construction, river crossing, railway, electronics and communications,
ammunition, medical, cryptographic, aircraft, avionics, ind marine crait.> The density of se-
lected items of equipment supported in Vietnam as of 30 Saptember 1969 is shown in Table 1.

TABLE 1

U.S. ARMY IN VIETNAM—EQUIPMENT DAYS AVAILABLE
(30 SEPTEMBER 1969)

Approx. Quantity Possible Available
Commodity On Hand Days Days
Artillery 2,500 90 86
Combat Vehicles 3,500 90 81
Tactical and Support Vehicles 47,000 90 82
Electronic and Communication Equip. 20,000 90 86
Special Purpose Equipment 11,500 90 71
Aircraft Rotary Wing 3,000 90 71
Aircraft Fixed Wing 700 90 75

Source: United States Army, Pacific, Letter: GPLO-MO, Maj. Gen. Durrenherger to Lt. Gen.
Hurlbut, Maintenance Information on Vietnam 1968-1969, 30 December 19869.

d. Maintenance Personnel

(1) As of July 1968 there were approximately 315,000 military and civilian person-
nel involved in performing the maintenance function in the Army.6

(2) As of the end of 1969, personnel performing depot maintenance functions num-
bered approximately 31,900, an increase of approximately 2800 over 1965,

(3) At the end of 1969, depot maintenance personnel were distributed as follows:7

4'Department of the Army, Deputy Chief of Staff for Logistics, Letter, Depot Maintenance Information, 2 De-
cember 1969,

gDepartment of the Army Manual, FM 38-1, Logistics Wement, March 1869.
Department of Defense, Office of Assistant Secretary of Defensa (Installations and Logistics), Report of the
qLong Range Logistics Man&y]er Policy Board, February 1969.

Department of the Army, Wor ide Depot Maintenance Facilities and Maintenance Support Activities, Lo-
cations, Personnel and Missions, 1966-69.
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Location Personnel Depots
CONUS 22,000 16
USAREUR 6,100 6
USARPAC 3,800 3

(4) Military personnel performing intermediate (direct/general support) mainte-
nance in Vietham as of September 1969 accounted for approximately 18,000 personnel.8

(5) Contract maintenance personnel being utilized in Vietnam at the end of FY 68
numbered approximately 23,000.9

e. Policies

(1) The repair of equipment will be performed at the lowest category of maintenance
authorized by the maintenance allocation charts, commensurate with the time required for ac-
complishing the repair, available technical skills, tools, and test and support equipment author -
ized in Tables of Organization and Equipment (TOE) or Tables of Distribution and Allowances
(TDA).

(2) Each maintenance activity will perform the authorized maintenance for which it
is responsible,10

(3) The maintenance system is organized to ensure provision of adequate mainte-
nance support as close to the using units as practicable.11

(4) The mobility of maintenance units must be compatible with the forces they sup-
port. Maintenance units supporting highly maneuverable tactical forces must possess sufficient
mobility to permit rapid movement to another location when distances preclude satisfactory
verformance of function,12

(5) Whenever practical, maintenance will be accomplished under the Inspect and
Repair Only as Necessary (IROAN) principle.13

(6) The Department of the Army will develop or retain a level or organic depot
maintenance capability and capacity to provide an expandable base for support of mission-
essential materiel.

(7) The TOE-organized DS and GS maintenance units within the continental United
States1 éCONUS) will be assigned operational support missions as part of the CONUS training
base.

gDepartment of the Army, Force Accounting System Active Army Troop List 25 of September 1969.
U.S. Congress, House of Representatives, 90th Congress 2d Session, Committee on Appropriations, Mili-
10tarY Personnel Hearings, 1969. -
“Department of the Army Regulation 760-5, Organization, Policies and Responsibilities for Maintenance
u(_)geratlons. September 1967.
1gDepartment of the Army Manual FM 38-1, l_.%stlcs Management, March 1969.
1gDepartment of the Army Manual FM 29-20, ntenance ment iu Theaters of Operation, July 1968.
Department of the Army Regulation 750-5, Organization, Policies and Responsibilities for Maintenance

1 ‘g%yﬁo;u. September 1967.
ment of Defense Directive 4151.1, Policies Governing the Use of Commercial and Military Re-
1gs0urces for Maintenance of Military Materiel, 18 July iQE%.
Department of the Army Regulation 750-5, Organization, Policies and Responsiuilities for Maintenance

Opérations, September 1967.
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f. Responsibilities and Organization

(1) At Department of the Army level, the Deputy Chief of Staff for Logistics is as-
signedl%rmy General Staff responsibility for the maintenance policy and support planning of the
Army,

(2) The Commanding General, U.S. Continental Army Command, will provide train-
ing as required to ensure that trained operators and maintenance personnel are available at the
time newly developed or procured items are issued to troops. He will, in addition, furnish de-
velopment agencies with information regarding the adequacy of current service training to pro-
vide pei'gonnel qualified to perform those specific tasks assigned by the maintenance allocation
charts.

(3) The Commanding Geaeral, United States Combat Developments Command, will
ensure that the maintenance concept based on prescribed policy providad in the qualitative ma-
teriel requirement, or small development requirement is realistic and svfficiently definitive to
furnish essential data required by developing and other participating agencies. He will examine
TOE and Military Operational Specialty (MOS) descriptions and structure to ensure that TOE in-
cludes only the minimum essential operations and maintenance personnel appropriately qualified
to maintain new equipment when issued. 18

(4) The Commanding General, United States Army Materiel Command, will ensure
that all elements of integrated maintenance support for newly developed or procured items of
equip%ent, assemblies, or systems are available at the time these items are issued to the
user,

(5) Commanders at all levels, down to and including squad and section leaders, are
responsible for the proper maintenance of materiel.20 ‘

g. Conceptual Changes

(1) During the Vietnam era, maintenance policy, support structures, and procedures
were well definad and documented. Evolutionary developments in maintenance support tech-
niques are evidenced throughout this narrative. Changes were motivated by combat experience,
increasing equipment complexity, shortage of maintenance skills, and increased dependence on
maintenance programs as a source of supply. New technology available to the manager, includ-
ing automated data systems and improved communications and transportation facilities made
changes possible. Examples of maintenance management technology under development are
highlighted in paragraph 3n, Army Logistics Offensive.

(2) Untii recent years, the maintenance support of the U.S. Army was provided by
units of the Technical Services: Chemical, Engineer, Medical, Ordnance, Quartermaster, Sig-
nal, and Transportation. Units organized and trained by the Technical Services performed sup-
port operations at the field level under doctrine and detailed procedures developed by each indi-
vidual Service. The system contained inherent disadvantages because of its fragmentation into
seven virtually autonomous agencies. It was inconvenient to combat and combat support units,
since they were forced to depend on more than one source for maintenance support. In some in-
ltancelnall seven Technical Services were involved in the support of a single end item, such as
a tank

1

id.
}E%mm of the Army Regulation 750-6, Maintenance Support Planning, August 1964,
1

bid.
2%!11@: of the Army Pegulation 750-5, Organization, Policies and Responsibilities for Maintenance

21 rations, September 1967,
%ﬂmm of the Army Manual FM 38-1, Logistics Management, March 1969.
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(3) Providing maintenance support under the Technical Services concept was elimi-
nated as a result of a conceptual study which had its early development in 1962. The study,
titled Combat Support To Army (COSTAR), eliminated froni the maintenance standpoint the
Technical Services maintenance units (except Medical) and created a functional organization that
was compatible with the existing divisions and the commodity oriented CONUS base. It elimi- -
nated duplication of maintenance training, skills, tools, and test eguipment. COSTAR was de-
signed to reduce the span of control of the force commander, particularly in the areas of combat
service support, to obtain greater responsiveness to user requirements, to provide to the maxi-
mum extent one source where the user could obtain the required maintenance support, and to
provide an organization capable of being tailored to varying force structures and environments,

(4) Maintenance units deployed to Vietnham in 1965 and early 1966, however, were
still organized under the Technical Services concept. These units were oriented toward the re-
pair of specific Ordnance, Signal, Quartermaster, Transportation, Engineer, and Chemical
equipment. The subsequent reorganization of logistic units in Vietnam in late 1966 to encom-
pass the COSTAR concept was a large undertaking that required deactivation of old units, acti-
vation of new units, realignment of functions, realignment of personnel, and redistribution of
tools and equipment.22

(5) Currently, reorganization under the COSTAR concept has been superseded by a
new concept, The Administrative Support Theater Army—1970 (TASTA-70). TASTA is currently
being implemented by degrees with full implementation awaiting the completion of the automated
data processing system upon which TASTA is highly dependent.

2. MAINTENANCE SUPPORT DURING THE VIETNAM ERA

a. Scope. The following information pertains to maintenance support during the Vietnam
era, with emphasis on Vietnam, and indicates chronologically, events and actions that took place
in-country (Vietnam), offshore (Japan, Okinawa, and Taiwan), and in CONUS.

b. In-Country

(1) The decisions made in March 1965 to commit major United States combat forces
in Vietnam required immediate action toward a massive logistics buildup. At the time of the
initial deployment of the United States ground forces (March 1965) the Army logistics support
system in Vietnam consisted of an extremely small organization functioning to support the needs
of approximately 16,000 U.S. Army personnel.23 The force development organization was con-
fronted with the problem of creating a system that would support an aggregate force of a half
million fighting men, coupled with the ability to expand when necessary.

(2) Maintenance support in the first half of CY 65 consisted mainly of smail mainte-
nance detachments for both ground and aviation equipment. Units larger than detachment size
consisted solely of transportation aircraft maintenance and four support companies. The reason
for the la.rgerzilrcraft maintenance units was the rapidly expanding size of the in-country Army
aircraft fleet.

(3) By July 1965, approximately 660 aircraft were operating throughout from Hue
Phu Bali in the North to Soc Trang in the South, Fixcd wing aviation units had direct support
maintenance capability organic to the operating units. Nondivisional helicopter companies also
had direct support detachments located with them while separate brigades had organic direct
support aircraft maintenance platoons. Medical units, artillery units, separate helicopter units,
plus various other low density aircraft units, did not have DS aircraft maintenance organic to

gg.s. Army, Pacific, Annual Historical Summ: Part I General Summary, 1 July 1965 -31 December 1966.
8

. Army, Pacific, Com in Chief, Pacific/Military Assistance Command, Vietnam, Report on the

2 War in Vietnam, 1968.
"U.B. Army, Vietnam, 34th General Support Group (Aircraft Maintenance and Supply), Review and Analysis
of U.S. Army Logistics System in RVN, July 1965 to August 1969, 31 August 1969.
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their units, and depended upon the maintenance services of the recently organized 34th General
Support Group (Aircraft Maintenance and Supply).29

(4) Army ground units requiring maintenance support in July 1965 consisted of 15
battalions of Infantry, Artillery, Engineer, and Signal troops plus other units of squadron or
company size, Maintenance support was normally attached from the parent unit or furnished by
attached separate units provided for the purpoce of independent mission accomplishment,

(5) In December of 1965, as combat and combat support units increased, mainte-
nance problems with specific items of equipment became evident. The high deadline rates of
engineer constructionand materials handling equipment caused a great deal of concern, since
base construction and vessel discharge demanded the maximum availability of both. A problem
that occurred sporadically throughout this time frame was the introduction ¢i some test and
special equipment without sufficient supporting tools, publications, and repair pa.rts.26 Often
there were no personnel in-country qualified to maintain the equipment. It became apparent that
special and test equipment items were in some cases off-the-shelf purchases which had not had
a prior period of field testing under simulated Vietnam environmental conditions. Paragraph 4h
provides an example of the type of special equipment in question.

(6) By 1966, maintenance support was characterized by the heavy overloading of DS
mainterance units whose normal misgion was to repair and return equipment to using units, In
order to alleviate the situation, GS maintenance units whose normal mission was to repair and
return items to supply channels were forced to assume direct support missions. The resultant
lack of general support capability created problems regarding the repair of extensively damaged
equipment. To assist ar.d provide relief in this area, the Army undertook two actions:

(a) A program was developed to standardize bulldozers and materials han-
dling equipment (MHE), with the ultimate goal established at three makes/models of bulldozers
and a single make/model for each of the five types of MHE required.z" Attainment of this goal
was aggressively pursued and by January 1967 MHE had been reduced to 10 makes and models,
despite the fact that in-country density had increased to 1,486 units.

(b) The Army renovated and deployed to Vietnam during the first quarter of
1966 a Floating Aircraft Maintenance Facility (FAMF),28 This floating repair shop eventually
accomplished not only aircraft component repair but also manufactured non-aircraft repair
parts for other major end items, Paragraph 3b elaborates upon the major contribution of the
facility in reducing overall Not Operationally Ready Supply (NORS) rates.

(7) As the input of combat and logistic units gained momentum in 1966 it became
obvious that the maintenance capacity in terms of military maintenance organizations could not
hope to keep up with the rapidly increasing maintenance workload.

(8) The shortage of military personnel at the intermediate level, caused by Vietnam
military manpower ceilings coupled with the decision not to call up reserve units, gave rise to
the extensive use of contract maintenance to augment the military capta,bulty.29 Initially, con-
tracts were let to accomplish vehicle and watercraft repair at the GS and depot levels as well as
specific aircraft modifications.

(9) Aircraft intermediate maintenance support capacity in late 1966 and early 1967
became inadequate as the input of new aviation units outpaced the input of aircraft maintenance

25y.5. Army, Vietnam, 34th General Support Group (Aircraft Maintenance and Supply), Review and Analysis
of the U.S. Army Logistics System in RVN, July 1865 to August 1869, Annex F, Aviation Supply System,
3T August 1969,

N

28f\rmy Materiel Command, Arsenal for the Brave; A History of the AMC, 1962-1968.

2gDepartment of the Army, Buildup Progress Report, August 1965-July 1968.
U.S. Army, Vietnam, 34th General Support Group (Aircraft Maintenance and Supply), Review and Analysis
of the U.S. Army Logistics System in RVN, July 1965 to August 1989, 31 August 1969,
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units. DS and GS maintenance units were being activated and trained in CCNUS but their deploy-
ment was delayed owing to shortage of equipment and experienced personnel. To offset the
shortage of aircraft maintenance units, additional contractor personnel specializing in airframe
and electrical repairs were acquired. However, as time progressed, contractor personnel be-
came involved in every facet of the intermediate level aircraft maintenance operation. The
principal reason for the overall involvement was the inability of the CONUS rotational base to
supply adequately skilled aircraft repairmen concurrent with the rapid influx of helicopters.

(10) Table 2 indicates the large and meteoric expansion of the Army aircraft fleet in

Vietnam,
TABLE 2
DENSITY OF U.S. ARMY AIRCRAFT (MONTHLY AVERAGE)
Density ~CY 65 CY 66 CY 67 CY 68 CY 69
Fixed Wing 183 353 444 557 593
Rotary Wing 340 1380 2076 2313 3184
Total 523 1733 2520 2870 3777
(11) Table 3 depicts the increase in contract personnel from FY 65 through FY 70.
TABLE 3
CONTRACT MAINTENANCE MANNING LEVEL
ARMY AVIATION, REPRESENTATIVE OF SOUTH VIETNAM
Company FY 65 FY 66 FY 67 FY 68 FY 69 FY 70
Lockheed Aircraft Co. -- - - 100 232 257
Lear Siegler, Inc. -- -- 457 624 832 733
Dynalectron Corp. 34 239 550 841 1056 872
Totsl 34 239 1007 1571 2120 1892

Source: U.S. Army, Vietnam, 34th General Support Group (Aircraft Maintenance and Supply), Review and
Analys - of the U.S. Army Logistics System in RVN, July 1965 to August 1969, 31 August 1969.

(12) Types of skills purchased and number of civilian personnel engaged in each skill
are shown in Table 4. Data indicata the percentage of the total civilian work force ergaged in
each skill during the period FY €7-69,

(13) Figure 1 depicts the aircraft flying hour versus Not Operationally Ready Supply
(NORS) rates for FY 67-69.

(14) During 1967 greatly expanded logistic support was challenged by additional

ground equipment and aircraft which were committed to meet expanding requirements of the
force increases, a condition that placed a substantial load on the Army's maintenance effort.
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TABLE 4
PERCENTAGE OF CIVILIAN WORK FORCE BY SKILL
Classification Percentage of Work Force
Senior (Systems Specialist Mechanic) 32
Electronic Technician 27
Airplane (eneral Mechanic 20
Lead Men 10
Inspector 4
Mechanic I 4
Mechanic IT 2
Engineer 1

Source: Department of the Army, Deputy Chief of Staff Logistics, Memo-
randum, Contractual Services for Aircraft Maintenance in
Vietnam, 27 August 1968.
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(15) The increase in combat operations with its inherent increased damage to equip-
ment led the logistic planners to the development of a system for the positive control of criti-
cal end items and components that resulted in the implementation of Closed Loop Support (CLS).
Initiated in 1966 and formalized in 1967, CLS provided as close a balance as possible between
equipment availability and equipment requirements.

(16) One of the problems that occurred during this time frame and became more
serious as time went on was the mechanical difficulty encountered with the new multifuel engine
(paragraph 3g). The engine, installed on an Army-wide basis, was used extensively in Vietnam
where it received its ""baptism under fire'" and proved to be as cantankerous as the enemy.

(17) In the closing months of 1967, deployment of TOE maintenance units leveled off.
Operational reports from the U.S. Army, Vietnam (USARV), consistently praised the overall
performance of COSTAR mainiczance units trained and deployed by CONARC. However, USARV
reported that maintenance personnel arriving as individual replacements were adequately
trained but needed practical experience in CONUS prior to being shipped to Vietnam, The short-
age of experienced maintenance specialists continued to be a problem.3 Because of the relative
proximity to the battle area, it was di{ficult to contract for DS maintenance. However, by in-
creasing contractor support operations in the secure areas, it was possible tofree some military
maintenance support units for service in the hostile areas.

(18) Sufficient Army aircraft maintenance units arrived in-country to balance out the
military/civilian work force and maintain the aircraft fleet at an acceptable operationally ready
(OR) level. DS and GS aircraft units at this time numbered 11 and 5, respectively. Contractor
personnel were assigned to these units in-country depending upon the units mission and work-
load. It wa. estimated that to replace all contractor personnel with military personnel would
require 16 additional aircraft direct support companies.32 Neither these companies nor their
equipment and the experienced personnel to fill them were available in the active Army. The
decision was that contract maintenance would continue at its present level as a necessary aug-
mentation to the military effort.

(19) In January 1968 the Secretarg of Defense requested that the Army conduct a
study of maintenance operations in Vietnam, 3 The Secretary's Memorandum requested the
Army to:

(a) Analyze the possibilities for increasing the productivity of maintenance
units in Vietnam,

(b) Evaluate USARV maintenance requirements and capabilities and examine
alternate ways of unit organization in order to minimize support personnel.

(c) Analyze the degree to which general support maintenance should be per -
formed to Vietnam versus use of offshore bases.

(20) The team which conducted a survey of the Army maintenance effort in Vietnam
consisted of representatives from the Deputy Chief of Staff for Logistics and the Assistant Chief
of Staff, Force Development, as well as the major Army commands: Army Materiel Cciamand;
Combat Developments Command; U.S. Army, Pacific; U.S. Army, Vietnam; and the First and
Second Logistical Commands. The team report which was completed in August 1968 developed
the following findings.

30U.S. Army, Pacific, Annual Historical Summary, Part II, Southeast Asia, 1 January 1967 - 31 December
1967.
3IU.S. Continental Army Command USCONARC/USAR STRIKE Annual Historical Summary, 1 July 1966 -
30 June 1967,
32Department of the Army, Deputy Chief of Staff for Logistics, Memorandum, subject: Contractual Services
3.,t'or Afrcraft Maintenance in Vietnam, 27 August 1969.
“Department of the Army, Deputy Chief of Staff for Logistics, Annual Historical Summary, 1 July 1967 to
30 June 1968,
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(a) Maintenance of Ground Ecuipment

1. An in-country shortfall existed at both the DS and GS levels of main-
tenance. To satisfy these maintenance requirements, 1,234 additional skilled military repair-
men were required, by special skill area. To offset the DS shortfall, which was considered
critical, approximately 38.4 percent of the GS capability had been diverted to DS level tasks.

2. The existing maintenance system was responsive because of its uti-
lization of Okinawa and Taiwan maintenance facilities, which precluded the necessity for new in-
country facilities. Proposed modifications to TOE in this time frame would have realigned the
DS/GS maintenance capability, thereby providing additional DS capability while reducing the GS
capability. The resultant GS in-country capability, which was in most cases then exceeding the
theater operational readiness standards, would have performed approximately 48.5 percent of
the maintenance requirement organically, with the remaining 51.5 percent accomplished off-
shore (considered optimum for responsive GS mzintenance).

3. A quantitative imbalance existed in authorized versus on-hand skills.
Authorized skills that were not considered critical were overstrength, and authorized skills that
were critical were understrength.

(b) Maintenance of Aircraft

) 1. The mix and number of DS and GS aircraft maintenance units operat-
ing in-country had stabilized and were considered adequate to sustain the desired aircraft
availability standards. Supply support for aircraft maintenance had improved markedly with the
inception of the Red Ball Express system. As the system matured throughout 1966, the overall
NORS rate began to decline to the acceptable Department of the Army standard of 7 percent. By
FY 67 the rate had stabilized at about 8 percent and by June of FY 69 had reached a low of less
than 4 percent.

2. Aircraft in the hands of using units were being maintained in an out-
standing manner. In 1969, with all programmed maintenance units in-country, the operational
readiness rates had stabilized at an acceptable level for most categories of equipment. The ef-
fects of the increased maintenance capability coupled with Red Ball Express, standardization,
and other actions were evidenced in increasing OR rates and the small number of days that
equipu;ent was not available to the operator. Tables 5 and 6 show the small percentage of
equipuient, Not Operationally Ready Maintenance and Not Operationally Ready Supply (NORM/
NORS), not available as of 30 September 1969. Table 7 depicts the increasing operational ready
rates for 1966 through 1968.

b. Offshore

(1) Intermediate Maintenance. During 1966 and 1967, maintenance units were de-
ployed to Okinawa as a part of the 2nd Logistical Command, which was charged with the support
of island forces and offshore general support for Vietnam, The general support workload was
primarily for tactical wheeled vehicles, generators, materials handling equipment, and elec -
tronic communications items and amounted to 50 percent of the Vietnam requirement. This
level of effort was maintained through 1969.

(2) Depot Maintenance

(a) In 1965 Army overseas depot level maintenance existed on a limited basis
in Germany and Japan. Depot maintenance activities were manned principally by local nationals,
with few spaces authorized for officers and NCOs. The only Army depot level facilily in the
Pacific was located at U.S. Army Depot Comm:id, Sagami, Japan. Depot capability in Japan
consisted of a work force of 504 local nationals Anvoted to maintenance of Military Assistance

34&12.
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Program (MAP) equipment, construction equipment, tactical wheeled vehicles, and backup to
Eighth Army combat vehicles and tactical communications electronics equipment.35 By the end
of FY 66, depot maintenance manning in Japan had been reduced to 463 local nationals, since the
military assistance programs had been reduced and the combat vehicles program for the Eighth
Army was small. Out-of-country overhaul of marine craft was a responsibility of the 2nd Logis-
tical Command and was performed on Okinawa or under contract in commercial shipyards
throughout the Pacific. At the end of 1966 a total of 160 personnel were assigned to the marine
craft maintenance function in Okinawa,36

TABLE 5

U.S. ARMY, PACIFIC—EQUTPMENT NONAVAILABILITY
(30 SEPTEMBER 1969)

Subordinate Reportable Items Not Operationally Ready
Command On-Hand Qty FY 70 1/Qtr

USARV 88,492 7,964
USARYIS 2,384 310
USAEIGHT 21,947 1,975
USARJ 286 29
USARSUPTHAI 2,780 861
USARHAW 1,608 __ 9

Total 117,497 10,575

Source: U.S.Army, United States Army, Pacific, Letter, GPLO-MO, Maj.
Gen. Durrenberger to Lt. Gen. Hurlbut, Maintenance Information
on Vietnam 1968-1269, 30 December 1969.

TABLE 6

U.S. ARMY, VIETNAM—DAYS EQUIPMENT NOT AVAILABLE
(30 SEPTEMBER 1969)

FY 69 FY 70
3rd Qtr 4th Qtr 1st Qtr
Commodity Standard NORS NORM NORS NORM NORS NORM

Artillery 7 3 3 3 2 3
Combat Vehicles 8 5 4 5 4 6
Tactical and Support
Vehicles 7 6 3 6 3 6 3
Electronic and
Communications Equipment 7 3 2 2 g 2
Special Purpose Equipment 25 9 7 9 6 8
Aircraft, Rotary Wing 33 1 18 7 16 6 15
Aircraft, Fixed Wing 28 5 10 5 14 5 12

Source: U.S. Army, United States Army Pacific, Letter, GPLO-MO, Maj. Gen. Durrenberger to Lt. Gen.
Hurlbut, Maintenance Information on Vietnam 1968-1969, 30 December 1969.

35D¢apa!'txmant of the Army, Worldwide Depot Maintenance Facilities and Maintenance Support Activities, Lo-
36catious. Personnel and Missions, 1965.

Department of the Army Worldwide Depot Maintenance Facilities and Maintenance Support Activities, Lo-
cations, Personnel and Missions, 1966, -67, -68, -69.
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TABLE 17

U.S. ARMY, VIETNAM—OPERATIONALLY READY (OR) RATES

Commodity FY 66 FY 67 FY 68

Combat Vehicles * 90 91
Tactical & Support Vehicles * * 93
Artillery 92 93 98
Materials Handling Equipment 72 66 83.7
Communications & ADP 91 94 97
Construction 70 72 83
Electric Power Generating 89,5%*
Aircraft 66 72 74

*Data not available.
**FElectrical power generation equipment added in FY 68 because of criti-

cality.

Source: U.S. Army, Equipment Distribution and Condition Report, 1966-68.

(b) As equipment density and usage in Vietnam increased, it wvas essential that
overhaul capabilities be established in the Pacific to provide responsive support and eliminate
the lengthy overhaul pipeline. With the development in 1967 of closed loop support for armored
personnel carriers in Vietnam, the Japan depot capabilities were reviewed and plans were made
to expand Sagami capacity to cover the requirements of the Eighth Army, USARV, and the Re-
public of Vietnam Army. Production schedules were increased and a maximum effort was ex-
erted t% .{ecruit additional personnel. By the end of FY 67, depot strength in Japan was 615 per-
sonnel,

(c) Okinawa continued the marine craft maintenance program, with an end
strength of 210 personnel devoted to the mission.38 In 1968 USARV overhaul requirements con-
tinued to increase with greater requirements placed on both Japan and Okinawa. Problems with
multifuel engines had necessitated establishment of overhaul and modification programs on Oki-
nawa. The 2nd Logistical Command explored the capability on Taiwan and Okinawa for contract
support of generators, materials handling equipment, construction equipment, and tactical
wheeled vehicles. Combat vehicle programs for Vietnam were expanded and Eighth Army over-
haul programs were reduced to provide the required capacity. Marine craft maintenance pro-
grams were being accomplished in Okinawa, where maintenance strengths had reached 1,381
personnel in support of overhaul programs for automotive, construction, electronics-communication,
general equipment, and marine craft. Japan depot strength in support of the combat vehicle pro-
gram had been expanded to 825 personnel.

(d) In 1969, overhaul in the Pacific reached its highest cost level of $35 mil-
lion.39 Production of combat vehicles in Japan was increased to 100 personnel carriers and 12
tanks per month; Taiwan capabilities were expanded for wheeled vehicles, MHE, and construc-
tion equipment, and initiated for combat vehicles; and Okinawa continued operations at maximum
capacity on its assigned programs. Marine craft maintenance contracting functions were assumed

37
3giold.

977, Army, Pacific, Letter, GPLO-MO, Maintenance Information in the Vietnam Era 1868-69, 30 Decem-
ber 1969.
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from the Navy while the use of all existing commercial facilities continued. Depot maintenance
of Army aircraft was limited to CONUS throughout the period. By the end of FY 69, the follow-
ing offshore depot maintenance personnel strengths had been reached.40

Military DA Civilian Indigenous
Okinawa 114 122 933
Japan 30 28 1063

c. Continental United States

(1) During the period leading up to thelarge-scale buildup for Vietnam in 1965, the
Army had been bound by an austere fiscal policy in much the same way as the other Services.
The policy adopted in CONUS to trim budget expenditures resulted in the decision to eliminate
those military organizations not considered necessary for the support of CONUS based tactical
forces. The maintenance of a large military organization in a period when there was no actual
"hot war" requiring such a large force was looked upon with disfavor. It was felt that military
forces could be withdrawn and many of the vacated positions filled with civilians at the post,
camp, and station support level. DOD Directive 1100.4 was published (1954) which promulgated
the use of civilians "in positions which do not require military incumbents for reason of law,
training, security, discipline, rotation or combat readiness and which do not require a military
background for successful performance of the duties involved." Many of the supporting CONUS
intermediate and depot level maintenance positions fell into this category.

(2) The statement that civilians might be used in lieu of military personnel was an-
other paragraph in the directive which had an added impact on the reduction of active duty main-
tenance units. The paragraph stated that "the highest practicable proportion of operating Forces
to total Forces will be maintained. Within the operating Forces emphasis will be placed on re-
ducing support type operations." Consequently, many units and individual positions were abol-
ished; these were the types of military capability that became sorely needed in 1965 and 1966.

(3) Force planning during this time, to include specific force planning in support of
a Vietnam contingency, was based on the assumption that the Reserve components would be mo-
bilized in an operation of such magnitude. Because of stringent active Army strength ceilings, a
great number of logistic units that were amenable to civilian skills, and which were not required
in the highly civilianized peacetime logistics base, were structured in the Reserve components.

With the decision not to call up the Reserves, it became necessary to activate, equip, train, and
deploy new Army intermediate maintenance units.

(4) The increase in deployments to SE Asia during FY 66 caused a further marked
deterioration of the maintenance capability of USCONARC. This problem arose because a major
portion of the command's TOE maintenance units were deployed to SE Asia without Army au-
thorization of a concurrent increase in the fixed field (non-TOE) DS and GS activities. At the
beginning of the fiscal year, a total of 94 separate companies performing maintenance missions
were assigned to CONARC. By 30 June 1966, 37 of these units had already beeu deployed to
Vietnam and 6 additional companies were under orders to be deployed during the early portion
of FY 67. In addition to company-size units, a number of maintenance platoons, detachments,
and teams were provided by drawing on the remaining maintenance companies.

(5) USCONARC lost 8 out of 14 Ordnance direct automotive support companies and 3
out of 13 Ordnance direct support companies. In the face of existing problems in vehicle main-
tenance, a loss of this magnitude had a critical impact on the support of CONUS combat forces.
Deployments also reduced significantly the MOS skills available for maintenance support of ma-
terials handling and other Quartermaster equipment, signal, avionics, and aircraft.

4°Depu'tment of the Army, Worldwide Depot Maintenance Facilities and Maintenance Support Activities, Lo-
cations, Personnel and Missions, 1966-69.
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/6) Although 49 maintenance companies remained uncommitted in USCONARC at the
end of the fiscal year, their maintenance capabilities had been drastically reduced by the draw-
down of critical skills, tool sets, and test equipment which was necessary to equip and man the
deploying units to their prescribed readiness conditions. New TOE maintenance units had been
activated during FY 66, but these were scheduled for deployment to SE Asia in accordance with
the Army Buildup Plan.4l The Army Buildup Plan and the establishment of the Selected Reserve
Force imposed additional maintenance workloads on the already overburdened CONARC mainte-
nance capability. The maintenance units included in these programs were not able to increase .
their capability because of the long lead time reauired to train hard skill military specialists
and procure essential maintenance equipment.

(7) The reorganization of the Technical Services under the COSTAR configuration,
initiated in April 1966, served to further aggravate this problem. A reorganization of such mag-
nitude involved a period of unavoidable turbulence inherent in realigning support missions,
transferring personnel and equipment, and accomplishing that unit training which was required
to develop a cohesive composite support posture.

(8) As a result of these conditions, maintenance backlogs developed at many
CONARC installations. The shortfall in maintenance activity was met through temporary civil-
ian hire and heavy reliance on overtime work at the fixed field maintenance shops. While the
use of overtime work proved effective on a short-term basis, the prolonged use of this expedient
could be expected to impair both efficiency and morale with a resultant continued degradation of
the workload.

(9) At the end of FY 66, it was the consensus of CONARC that the provision o mini-
mal maintenance support for both the Army Buildup Plan and the Selected Reserve Force would
depend on the authorization of additional personnel spaces and funds to increase the commands
fixed field maintenance capability, as well as the provision of additional technical assistance in
all commodity areas.

(10) The implementation of COSTAR which required organizational and system
changes was of concern to the Department of the Army Board of Inquiry in 1965, particularly
since no prior testing or field analysis of these changes had been made. As such the Army
Maintenance Board was directed in September 1966 to conduct a comprehensive evaluation of the
maintenance and supply system and support operations worldwide, as implemented under
COSTAR. The evaluation was accomplished during the period from Septerher 66 to June 68 and
covered operations in Seventh and Eighth Army support commands. Findings applicable to the
maintenance function indicated the following:

(a) Technical Assistance. The COSTAR doctrine envisions technical assist-
ance visits on a scheduled basis. The lack of depth, however, in MOS skills provided in COSTAR
II TOE for direct support maintenance units restricted planned and scheduled technical assist-
ance visite to supported units.

(b) Repair Parts Supply. The number of supply personnel authorized in the
supply section of the DS maintenance companies was inadequate to perform the repair parts and
supply parts supply functions in support of nondivisional units of a field army. The MHE, pack-
ing and crating tocls, electronic accounting machines, and automatic data processing equipment,
except for keypunch machines, were not authorized by TOE of the headquarters and main sup-
port and light maintenance companies.

(¢) Direct Support Maintenance. The COSTAR II TOE for DS maintenance
companies do not provide the required number of personne! or technical skills to perform main-
tenance on all equipments of field army units. Functional aréas of liaison and control of repar-
able items are not identified in COSTAR TOE of maintenance units. Personnel to perform the -

:;U.S. Continental Army Command, The Role of US CONARC {n the Army Buildup, FY 1966.
Ibid.
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duties of toolroom keeping, maintenance of technical libraries, and the operation of shop supply
are not designated in the COSTAR DS maintenance unit TOE.43

(11) The findings as a result of a field evaluation, though of great value, were of little
help in Vietnam as maintenance units had been reorganized to the COSTAR concept in the com-
bat zone beginning in August 1966.

(12) Training and equipping of the maintenance units was a slow process owing to
equipment shortages and the lack of qualified maintenance personnel. During the activations,
many units were unable to practice the maintenance function they would perform in the combat
theater because most of the intermediate maintenance at the post, camp, or station was per -
formed by civilian-manned field maintenance shops. As a result, maintenance units arrived in
the combat zone with little or no experience on the equipment they would be required to support.

(13) In 1966 at a Honolulu conference it became apparent that there would be a sub-
stantial shortfall in logistic support units and capabilities required to support United States and
Free World forces being deployed to South Vietnam, The major shortfalls were of grave con-
cern to the Military Assistance Command, Vietnam (MACV), because of their potential negative
impact on the capability to support planned force deployments and tactical operations.

(14) The two most serious shortfalls in unit availability were in light maintenance
company and the division maintenance suppsrt company availability. The Army light mainte-
nance company provided direct support to nondivisional units. The shortfall of three companies
at the end of the year equated to the support of 25,000 nondivisional troops. This shortfall re-
sulted in:

(a) Higher deadline rates in nondivisional units.

(b) Evacuation to the next maintenance level of equipment normally repaired
.t the DS level and returned to the user; and replacement items provided.

The division maintenance support company provides direct backup support to the maintenance
battalion organic to the division. The shortfall of these companies at the end of the year would
place an increased workload on existing units and on the GS maintenance capability, The short-
falls experienced with the two aforementioned units and in GS units are shown in Table 8.

TABLE 8
UNIT SHORTFALLS
(CY 66)
In-Ctry Req. by Shortfalls
Units DS/GS May Dec. 2nd Qtr. 3rd Qtr. 4th Qtr.
Hv Equip Maint Co GS 3 10 2 3 2
Lt Equip Maint Co DS 3 7 0 4 2
Lt Maint Co DS 5 11 3 1 3
Maint Spt HHC DS 6 1 2 0
Amph Maint Co GS 1 1 0 0
Div Maint Snt Co DS 2 1 3 3

Source: U.S. Army, Deputy Chief of Staff, Logistics, Briefing, subject: Management Measures To Overcome
Logistics Shortfalls, 27 June 1966.

43Army Materiel Command, Report of Field Army Support Evaluation (FASE-67), June 1968.
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(15) Effective support of U.S. Army, Vietnam, was achieved only at the continued ex-
pense of the Strategic Army Force (STRAF) maintenance posture. Although new maintenance
units required to reconstitute the STRAF had been activated in adequate numbers and type, their
maintenance mission capabilities suffered owing to shortages of qualified personnel and equip-
ment.44 The personnel problem remained serious with respect to experienced technicians and
maintenance supervisors and equipment shortages continued to degrade unit readiness, with
tools and test equipment for aircraft and electronics maintenance being critically short. The
personnel situation was expected to improve as experienced personnel rotated back from Viet-
nam in increasing numbers, but no solution to the equipment problem was in sight.

(16) CONARC at this time placed strong emphasis on improving the CONUS training
base for maintenance units and individuals. This effort included providing mission maintenance
work for units and a program of intensified on-the-job training in non-TOE shops and TOE
maintenance units for replacement personnel eligible for overseas assig'nments.45

(17) During FY 68, USCONARC continued to support the maintenance effort of Army
forces in SE Asia by training and deploying replacement maintenanre personnel and maintenance
support units. When the number of units deployed leveled off, the emphasis on maintenance
training in the CONUS base shifted from quantity to quality. Based on feedback information in
operational reports from USARV, coupled with the findings of CONARC Liaison Training Teams
dispatched to the theater, maintenance training was intensified in the U.S. Army Training Cen-
ters, Army Service Schools, and units. In operator and mechanics training, emphasis was on
practical experience. For supervisors and maintenance managers, strong emphasis was placed
on imprgging the skills of officers and noncomnmissioned officers in materiel readiness re-
porting.

(18) Army CONUS Depot Maintenance experienced major changes as a result of the
Vietnam buildup in size, management, control. At the beginning of the era annual depot pro-
grams were funded at $175 million, utilizing an organic work force of 29,000 personnel.

(19) Overhaul programs were developed by the commodity commands based on repa-
rable asscts on hand in the CONUS depots. No Army-wide criteria for overhaul had been devel-
oped; hence items were retrograded to the depots only when they exceeded the capability of gen-
eral support maintenance units. Operating under the Inspect and Repair Cnly as Necessary
concept of maintenance, depot asset accumulation was sporadic and random in nature. Item
managers were hampered in developing firm overhaul requirements, since no firm basis existed
for computing asset availability.

{20) Control of depot maintenance facilities was vested in the Army Materiel Com-
mand for CONUS dcpots and the theater commanders for overseas depots. Theater commanders
developed their own overhaul programs based on theater readiness requirements and experi-
ences. In developing programs, overseas theaters planned portions of their program under de-
pot materiel maintenance funding (BP2300), and others under general support funds (BPA9020).
Those programs funded under the former program were known to Department of the Army which
controlled the funds; however, those under the latter program were not visible at Department of
the Army level, since no requirement existed to identify GS level programs. The funding tech-
aique used was advantageous to the theater when programs were based on anticipated require-
ments, since funds could be transferred to other theater functions if assets failed to materialize.
Fiscal adjustments on depot matericl naintenance funds were denied this flexibility, except to
the Department of the Army.47

:;U.S. Continental Army Command, The Role of US CONARC in the Army Buildup, FY 87.
U.S, Continental Army Command, US CONARC/USAR STRIKE Annual %lstory Summary, 1 July 1966.

46

U.S. Continental Army Command, US CONARC/USAR STRIKE Annual Historical Summary, 1 July 1967-
30 June 1968,
Department of the Army Regulation 37-100-69, The Army Management Structure (Fiscal Code), 28 Decem-
ber 1967,

47
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(21) Supply support for overhaul programs was coordinated on a rather informal ba-
sis; however, there was no special repair parts procurement or stockage to support these pro-
grams. Repair parts availaoility was reviewed prior to program development but unusual de-
mands from the field could, and often did, deplete the stocks to the detriment of the overhaul
programs.

(22) Earlier efforts to establish a valid data base for requirements determination
proved useful during the era. Equipment authorizations were identified by the major items data
agency, and usage and performance factors were established using information available through
the Army Equipment Records System. Cyclic overhaul criteria were established for aircraft,
combat vehicles, artillery, and other equipment essential to support of SE Asia operations in
1966 and were used in conjunction with combat loss rates to determine actual overhaul require-
ments on a real-time basis. These factual requirements were used to establish in-theater and
CONUS overhaul programs, as well as supporting programs and resupply schedules through a
technique called Closed Loop Support. Closed Loop Support (CLS) displayed the total require-
ment for a particular item stratified to each element of the supply and maintenance pipeline and
provided quantitative means for measuring the performance of each element. Visibility for
management purposes was immediately available and provided a discipline to the total system
which previously had been missing. The CLS system was a keg development in ensuring ade-
quate depot maintenance support of Army Forces in SE Asia.4

(23) Improvements in performance were facilitated by changes in repair parts sup-
port. Significant gains were realized in forecasting support overhaul programs and were spe-
cifically identified and reserved for that purpose. Further, depot parts problems were included
in monthiy progress and performance reports, enabling the Army Materiel Command and De-
partment of the Army to expedite solutions,50

(24) As total visibility of worldwide depot maintenance requirements improved and
annual funding increased it became essential that total capacity be visible., Improved program
control was fostered by the inauguration of semiannual worldwide maintenance conferences at
which theater, Army Materiel Command, and Department of the Army representatives reviewed
requirements and capabilities, and developed worldwide programs. The transfer of al! major
programs to depot funding was effected and monthly performance reporting was required from
oversea depots. The feasibility of providing centralized program control of worldwide depot
maintenance was proven, and the Army Materiel Command was directed to develop the plans and
procedures necessary to agssume this responsibility effective 1 July 1967. While command and
control of overseas depots remained with the theater, program progress and performance re-
view was vested in the Army Materiel Command. Funding continued directly from the Depart-
ment of the Army.51

(25) The impact of Vietnam operations on depot maintenance programs are portrayed
in Table 9 and Figures 2 and 3. Annual direct obligations increased threefold during the period,
with the major increases occurring in aircraft and combat vehicle overhaul. Significant in the
,upward trend of expenditures was the increased use of contract maintenance, which expanded
"from $54 million in FY 65 to $207.8 million in FY 69. Table 10 portrays CONUS Army depots,
missions, and strengths.5

Army Materiel Command, Arsenal for the Brave; A History of the AMC, 1962-1968.

“U .S. Army, Pacific, Annuai Historical Summary, Part 1, Southeast Asia, 1 January 1967 - 31 December

1967.
sobepartment of the Army, Deputy Chief of Staxf, Logistics, Letter, subject: Schedule and Performance Re-

5 of Depot Mainteaance, July 1968.
5;&%&&1‘91 Command, Arsenal for the Brave; A History of the AMC, 1962-1968, Chapter XII.
Department of the Army, Worldwide Depot Maintenance Facilities and Maintenance Support Activities, Lo-

cations, Personnel und Missions, 1966, -67, -68, -69.
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TABLE 9
DEPOT MATERIEL MAINTENANCE AND SUPPORT ACTIVITIES
ACTUAL COSTS
(Thousands of Dollars)
Item FY 65 FY 66 FY 67 FY 68 FY €2 FY 70%
Aircraft 62,120 87,129 123,094 187,284 268,004 298,412 o
Automotive Equipment 16,689 24,427 33,219 46,797 46,069 41,124
Combat Vehicles 37,004 14,318 56,857 84,275 85,122 80,880 d
Construction Equipment 3,071 4,016 4,248 9,563 10,224 13,046
Electric Communi-
cations Equipment 12,458 9,445 16,812 24,500 30,144 33,285
Missile Systems 15,612 31,695 36,200 61,839 44,711 44,971
Ships 6,464 12,774 14,237 17,949 16,960 10,483
Munitions 7,897
Weapons 6,428 19,727 17,749 17,637 17,013 9,795
Rail 802 3,341 2,001 2,650 1,353 1,510
General Equipment 3,081 5,881 5,850 8,797 14,121 14,211
Commodity Groups 10,413 15,382 16,115 16,465 16,562 14,552
Materiel Support 12,578 36,414 25,106 24,870 14,237 12,388 ’
Maintenance Support
Activitias 93,450 114,602 133,289 173,522 175,029 163,061
Base Operations 7,873 8,720 11,789 14,341 6,747 6,400
Total (BP 2300) 288,093 417,861 690,489 791,807 743,433

496,566

*Estimated.

Source: Department of the Army, Deputy Chief of Staff, Logistics, BP 2300 Depot Materiel Maintenance and

Support Activities, 1 October 1969.

3. CHANGES, PROBLEMS, AND CORRECTIVE ACTION IN
MAINTENANCE SUPPORT DURING THE VIETNAM ERA

a. Increase of the Direct Support Maintenance Capability of Aviation Units. Direct sup-
port aviation maintenance was provided to the Army aircraft fleet in Vietnam by the methods
indicated below.

(1) Airmobile Division. Each operational aviation company was organized along
conventional lines. DS maintenance was provided to all aviation elements by the division air-
craft maintenance battalion consisting of four aircraft DS maintenance companies. Nondivi-
sional units included decentralized DS maintenance structure established through separate DA
detachments collocated and assigned to all aviation companies. Backup DS maintenance was
provided by DS companies assigned to the 34th General Support Group (AM&S).
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Name and Location

Anniston Army Depot
Anniston, Ala.

. Army Aeronautical Depot
Maintenance Center,
Corpus Christi, Tex.

Floating Airci’aft Maintenance
Facility (FAMF)

Atlanta Army Depot
Forest Park, Ga.

Charleston Army Depot
North Charleston, S.C,

Granite City Army Depot
Granite City, Ill.

Letterkenny Army Depot
Chambersburg, Pa.

Lexington—Blue Grass Army
. Depot
Lexington, Ky.

New Cumberland Army Depot
New Cumberland, Pa.

Pueblo Army Depot
Pueblo, Colorado

Red River Army Depot
Texarkana, Tex.

Sacramento Army Depot
Sacrament, Calif.

Sharpe Army Depot
Lathrop, Calif.

Tobyhanna Army Depot
Tobyhanna, Pa.

USA Support Center
Richmond, Va.

Tooele Army Depot
. Tooele, Utah

Rock Island Arsenal
Rock Island, Ill.

*Became operational in Vietnam.

TABLE 10

ylission

Depot Maintenance on Combat Vehicles,
Automotive Equipment, and Armament

Depot Maintenance on Aircraft and
Avionics

Direct Support and General Support
Depot Maintenance on Aircraft Compo-
nents and Assemblies

Depot Maintenance on Aircraft, Auto-
motive, Construction, Rail, and General
Equipment

Depot Maintenance on Ships, Rail, and
General Equipment

Depot Maintenance on Automotive, Con-
struction, Armament, Rail, General
Equipment, and Missile Components

Depot Maintenance on Automotive Combat
Vehicles, Missiles, Armanent, and Gen-
eral Equipment

Depot Maintenance on Electronics and
Communications Equipment

Depot Maintenance on Aircraft Construc-
tion, and Rail Equipment

Depot Maintenance on Automotive Combat
Vehicles, Armament and General Equip-
ment

Depot Maintenance on Automotive Combat
Vehicles, Armament, Rail, and General
Equipment

Depot Maintenance on Electronics and
Communications, and General Equipment

Depot Maintenance on Aircraft and Auto-
motive Equipment, and Combat Vehicle
Components

Depot Maintenance on Electronics and
Communications, Automotive, Construc-
tion, and General Equipment

Depot Maintenance on Automotive Air
Delivery, and General Equipment

Depot Maintenance on Automotive Combat
Vehicle, Construction, Armament, and
General Equipment

Depot Maintenance on Automotive Combat
‘Vehicles, Armament Equipment

MAINTENANCE

LOCATION, MISSION, AND STRENGTH OF CONUS DEPOTS

Strength
1966 1969

Mil Civ IL/H_I gﬂ

3 1754 8 1900
34 2826 18 3658

637*

10 610 22 700

1 131 5 104
- 308 7 318

8 2217 9 1702

8 2156 9 1724
25 532 17 766

8 1415 8 1364
- 2355 8 1786
-- 1127 10 1138
-- 839 19 870
-- 1641 12 1825

7 294 1 138

2 2239 9 1637
- -- - 226

Source: Department of the Army, Worldwide Depot Maintenance Facilities and Maintenance Support Activi-

ties, Locations, Personnel and Missions, 30 June 1969.
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(2) Infantry Division

(a) Aviation units belonging to the divisions were supported by a DS aviation
maintenance company assigned either to the division maintenance battalion or to the division
aviation group,

(b) Initially both divisional and nondivisional DS aircraft maintenance units
were retained within the functionalized maintenance structure in order to assume positive main-
tenance management of these assets. Through the extensive aircraft operational experiences
encountered in Vietnam it was found that conventional organizational maintenance organizations
did not provide the desired level of availability and mission ready aircraft to meet tactical re-
quirements, As a result, various methods of maintenance support were examined in an attempt
to increase availability dates. By collocating a DS aircraft maintenance detachment with an
aviation operatic i unit, an inc ease in aircraft availability of approximately 10 percent was
realized. In Mai h 1968 the Chief of Staff approved the concept of integrating the assigned
maintenance detachments into USARV airmobile units,

(¢) The major aspect of the integrated system was that both organizational
and direct support maintenance became the responsibility of the company commander. Backup
DS maintenance units were still used to take care of extensive crash damage repairs, opera-
tional readiness float support, and voluminous repair parts storage, receipt and issue require-
ments. The increased direct support organic maintenance capability for aviation units per-
mitted the unit to satisfy its operational requirements without a loss of assets for extended
periods of time or without unacceptable degradation of tactical deployment capability.5

b. Floating Aircraft Maintenance Facility

(1) In April 1966 the Army deployed to Vietnam a Floating Aircraft Maintenance
Facility (FAMF), the USNS Corpus Christi Bay. The ship was converted from a seaplane tender
in 1965 at the Navy Yard, Charleston, S.C. The FAMF concept was designed for use in contin-
gency operations and could provide a limited depot capability for the repair of aircraft compo-
nents. In addition the ship was-equipped to manufacture small machined parts and fittings. The
facility was effective for the repair of items which required extensive test equipment operating
in a sterile environment. Avionics, instruments, carburetors, fuel controls, and hydraulic
pumps were among the principal iiems that required testing after repair and which were han-
dled more safely onboard ship than in the sand- and dirt-filled shore environment. The mobility
which the ship offered also contributed to the effectiveness of aircraft support. The ship could
move to different deep water ports as the density of aircraft units shifted throughout the country
in conjunction with the changing tactical situation.54 Table 11 compares the productivity of
FAMF in support of aircraft in Vietnam.

(2) The FAMF has been responsible for removing a substantial number of aircraft
from a NORS condition as a result of three major lines of activity:

(a) Returning to serviceable condition components that, at any given time, are
the cause of NORS among the aircraft which it upports and components which are chronically
short.

(b) Issuing parts from its ¢ .op stock in direct response to user requests.
While this aspect is primarily a faliout of su.)ly for its normal operr.tions, its significance in
practice is such that it must be recognized. .t is particularly effective in this role in the first
days after a move to a new location in suppo .t of operations where it acts as a floating "fly-away
ht.ll

53Army Combat Developments Command, Mainten: ice Agency Study, Integration of Direct Support Mainte-

nance Detachments, February 1969.
U.S. Army, Vietnam, 34th General Support Group 7eview and Analysis of the U.S. Army Logistics Sys-
tems in RVN, August 1969.
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TABLE 11

FLOATING AIRCRAFT MAINTENANCE FACILITY—
COMPARISON OF PRODUCTIVITY (%) IN SUPPORT OF AIRCRAFT IN VIETNAM

Dollar No. of Items Acquisition Man-Hours Parts
Aircraft Population* Value Inducted Value Expended Cost
UH-1 64.0 53.9 69.7 64.2 70.2 78.1
CH-47 7.5 30.1 14.3 32.2 10.9 17.6
CH-54 0.2 1.8 0.2 0.1 0.1 0
OH-23 5.8 1.1 1.5 0.1 0.7 0
OH-13 5.1 1.6 2.0 0.3 1.6 0.7
0-1 9.3 1.2 3.3 0.4 7.4 0.6
Oov-1 2.4 8.3 1.7 0.7 0.4 0.1
U-1A 1.1 0.5 1.0 0.1 0.5 0.2
U-6A 2.1 0.7 2.3 1.0 6.1 2.0
U-8 2.1 0.9 2.7 0.3 1.4 0.2
AH-1G 0.4 0.5 1.3 0.6 0.7 0.5

*Average population in first half of FY 68.

Source: American Power Jet Company, Study APJ 506-6, Cost and Effectiveness of FAMF I and FAMF II
(ALV), April 1968.

(c) The manufacture and fabrication of parts, This is also in direct response
to user request and is not restricted to aircraft support. Parts manufactured under this pro-
gram have ranged from special sights for M16 rifles (for immediate use on long-range combat
patrols) to parts for such diverse end items as automatic daia processing and construction
equipment, These items have frequently been of a pivotal nature, and their restoration to opera-
tional status had an impact beyond the removal of one piece of equipment from deadline status.

(3) Because of its special capability and special maintenance mission, approxi-
mately 600 aircraft per year were removed from NORS status by the FAMF's repair of compo-
nents and their return to the supply system in serviceable condition. The results of the FAMF
effort, a gain in aircraft availability of approximately 7,300 aircraft days per year, demon-
strated that the performance of the FAMF was an asset to the aviation maintenance function.

c. Contract Maintenance Support

(1) In the Vietnam conflict, the Army used contract maintenance support extensively
in the combat zone. The situation that precipitated the extensive use of contract maintenance
support was the inadequacy of the CONUS base to provide sufficient maintenance units or quali-
fied personnel in the time frame required. Also, the controlled military manpower ceiling did
not affect the manpower obtained through contracts,

(2) The Army in Vietnam used contract maintenance for the repair of wheeled and
tracked vehicles, artillery pieces, heavy engineer equipment, avionics items, marine craft,
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aircraft and end it2ms and components. Repair in some cases was accomplished under contract
from the organizational through the depot maintenance level.%d

(3) At Cam Ranh Bay the Vinnell Corporation operated four organizational and inter-
mediate level maintenance shops for the 1st Logistical Command, 69th Maintenance Battalion.
The facilities and equipment were valued at $6 million. The maintenance portion of the Vinnell
contract totaled $10.8 million and encompassed marine maintenance, operation of the organiza-
tional and intermediate maintenance shops, care and preservation of materiel, track and suspen-
sion repair, and component reconditioning. The unexpected use of extensive contract mainte-
nance gave rise to several problems which might have been precluded had the requirement and
associated plans been developed in advance. Vinnell Corporation, in its report to the JLLRB in
June 1969, cited the following weaknesses in the logistic system:

(a) Inadequate supply of Government-furnished property and equipment.
(b) Inadequate support by Army on contractor forecasted requirements.
(c) Inadequate storage facilities in initial stages of operations.

(d) Inability of government officials to react to the requirement for safeguard-
ing materials and supplies.?

(4) The advent of the large-scale buildup of the Army aviation program in USARYV in
FY 66 necessitated reliance on contractor maintenance personnel to augment the capabilities of
Army aviation maintenance units. The 34th Army General Support Group supervised three con-
tracts to United States companies to provide on-site organizational and intermediate level main-
tenance. From FY 66 through FY 70, the contractors provided an average of 1,366 United States
civilians at an average total cost of $19.1 million. Averaged out, Dynaelectron furnished 713
personnel at an average annual cost of 9.1 million, Lockheed had 197 personnel at an average
annual cg),?t of $3.1 million, and Lear Siegler had 662 personnel at an average annual cost of $10.1
million.*

(5) Having no in-country organic depot capability in Vietnam for the accomplishment
of watercraft overhauls, the Army developed a limited contract support capability at Cam Ranh
Bay with the Vinnell Corporation. Over and above Vinnell's capacity, Army craft were towed or
shipped to commercial shipyards in Taiwan, the Philippines, or Singapore for performance of
depot level maintenance and repairs., Although the Navy contracted for this work, the Army 2nd
Logistical Command was responsible for all planning scheduling, logistic support, monitoring,
and reporting under the Navy contracts.

(6) Table 12 depicts the Army and Navy SE Asia watercraft population. The over-
hauls programmed for both Services in FY 69 are shown in Table 13.

{T) Contractor personnel performed an invaluable service in at least two areas,
where a lack of military repair experience and talent existed: intermediate and depot level
battle-damaged airframe repair and intermediate vehicle and component repair. Without con-
tract maintenance support it would have been difficult for the Army to sustain itself in Vietnam,58

(8) Plans for contract logistic support to offset a shortage in the military capabil-
ity have normally been considered impractical, since adequate backup maintenance units have

55pepartment of Defense, Office of the Assistant Secretary of Defense (Installations and Logistics), Memo-
randum, subject: Report of Contract Services in the Pacific Ocean Area, 19 December 1968,

56vinnell Corporation, Letter to General Besson, subject: Briefing Information on Vietnam Projects, 4 June
1969.

57Department of the Army, Deputy Chief of Staff for Logistics, Memorandum, subject: Contractual Services
for Aircraft Maintenance in Vietnam, 27 August 1969.

5°Department of Defense, Office of the Assistant Secretary of Defense (I&L), Memorandum, subject: Report
of Contract Services in the Pacific Ocean Area, 19 December 1968.
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always been structured in the Reserves. In a situation such as Vietnam where the reserve main-
tenance units were not activated and where military force ceilings were prevalent, contractor
support became the main method of increasing the Army maintenance capability. To preclude a
shortfall in the Army maintenance capability in future conflicts, plans should be formulated
which consider the use of contract maintenance support when sufficient active Army maintenance
units are not available and reserve maintenance unit activation is not contemplated.

TABLE 12

PACIFIC OCEAN AREA (POA)
WATERCRAFT POPULATION—FY 69

Army Navy
Area
Craft* Boats Total Craft* Boats Total
RVN 603 704 1,307 248 603 851
POA less RVN 30 131 211 476 373 849
TOTAL 683 835 1,518 724 976 1,700
*LCM-6 and LCM-8 included as craft.
TABLE 13
RVN OFFSHORE WATERCRAFT OVERHAUL PROGRAM
Army Navy
Number of Number of
Fiscal Out-of-Country Estimated Cost Out-of-Country Estimated Cost
Year Overhauls* (Millions of Dollars) Overhauls* (Millions of Dollars)
1967 64 2.6 == ==
1968 171 5.5 28 1.3
1969 196 7.0 76 4.5

*Includes unscheduled repairs.

Source: Department of Defense, Office of the Assistant Secretary of Defense (I&L), Memorandum, subject:
Report of Contract Services in the Pacific Ocean Area, 19 December 1968.

d. Closed Loop Support

(1) Maintaining a balance between equipment requirements and availability required
careful planning and programming. In 1966, as a means of enhancing this balance, USARPAC
initiated an intensive management concept to control the flow of critical items and selected com-
ponents to Vietnam. The concept was called Closed Loop Support (CLS) and provided "push"
shipments based on programmed monthly requirements rather than requisitions. Under this
concept the functions of supply, maintenance, and retrograde were integrated into the control
system to ensure that critical items were directed to specific customers at the appropriate time
and that unserviceables were retrograded to designated repair and overhaul agencies. Although
the Red Ball Express program in Vietram and the 999 System in other areas were still function-
ing, they proved inadequate to cope fully with the huge supply and maintenance problem. CLS
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relies on fast, efficient transportation to move serviceable and unserviceable assets between
Vietnam and offshore bases.%9

(2) In early 1967, working committees were formed to develop data required to in-
tensively manage selected end items, components, and repair parts. The concept, when fully
implemented, was expected to make available to project manager teams complete information
regarding density, status of maintenance, retrograde program, and supply status within the
theater and in CONUS. In April 1967, The Department of the Army formally complemented the
CLS program in USARPAC in assigning project codes to M48A3 tanks, the M113 family of ar-
mored persoiinel carriers, and other items. The system was expanded to include 81 major items
and 68 secondary items and monitored the movement of both serviceable and unserviceable end
items, assemblies and components to and from Army units to ensure the desired level of opera-
tional readiness.

(3) The foundation of the CLS is the control of reparables and their continuous re-
turn to the overhaul facilities. In 1965, the ability of National Inventory Control Points (NICPs)
to forecas! the specific quantity of reparables being returned to an overhaul facility was spo-
radic. After the initiation of the CLS, the item managers' ability to forecast returns increased.
An example of the encouraging results of the CLS program, shown in Table 14, is the return of
reparables managed by the U.S. Army Weapons Command before and after the initiation of CLS
system. During FY 70, return of reparable unserviceables from USARV exceeded the pro-
grammed quantity, Specificzlly, 28,406 items were returned against a programmed quantity of
28,315 for a 100.3 program effectiveness. The program was exceeded primarily due to greater
command emphasis on retrograding the on-hand unserviceables coupled with an increased rate
of return of items to users, thereby releasing marginally effective equipment for overhaul.60

TABLE 14

EXAMPLE OF CLOSED LOOP SUPPORT PROGRAM RESULTS

Return of Reparables Return of Reparables
Prior to CLS After CLS
Item Jul 65 — Oct 67 Nov 67 - Aug 69
M107 Vehicle (Mount Assy) 66% 98%
M101A1 Howitzers (Recoils) 78% 98%
M114A1 Howitzers (Recoils) 80% 96%
M102 Howitzers (Recoils) 35% 80%

Source: Army Materiel Command, Letter, subject: Closed Loop Support, 28 January 1970.

e. Repair Cycle Float

(1) The value of maintenance float at the intermediate level of maintenance had been
proven in peacetime and was even more of an asset during the Vietnam era. As constituted, the
float was intended to provide a means of maintaining an operationally ready item of equipment in
the hands of troops during those periods when their equipment was in intermediate maintenance.
In Vietnam the float proved particularly valuable as a means of replacing damaged but reparable
equipment in using units, thus maintaining their combat effectiveness.

(2) The development of cyclic overhaul criteria and the increased equipment usage
rates in Vietnam generated a requirement to establish systematic procedures for removing

594 s. Army, Pacific, Annual Historicai Summary Part II Southeast Asia, 1 January 1967-31 December 1967.

Department of the Army Report, Closed Loop Support, Monthly Report RCS CSGLD-1423, January 1970.
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equipment from using units, returning the equipment to a depot for overhaul and subsequently
reissuing it for field use. To accomplish these programs it was essential that serviceable as-
sets be available for issue to units to replace equipment turned in for overhaul. Use of the
existing maintenance float for this pu:zpose negated the value and purpose of the float and was
found to be impractical.

(3) With the development of detailed retrograde, overhaul, and resupply schedules
under CLS and other intensive management programs, it was possible to quantify, by item, the
requirements for assets to support overhaul programs. A methodology was developed and de-
tailed procedures established for identifying the requirements guantitatively and including them
in annual materiel programs. To identify the assets, and separate them from the traditional
maintenance float, they were designated as a repair cycle float. The existing maintenance float
assets were appropriately redesignated ""operational readiness float.'! The two, when corsid-
ered in total, were considered the total maintenance float requirement.

(4) The value of the increased readiness rates and improved program performance
justify the repair cycle float assets.61

f. Watercraft

(1) Support for deployed watercraft became a major concern in 1966 as a result of
the rapid buildup and high usage rate in Vietnam. Organic intermediate capability was nonexist-
ent, crews were not sufficiently experienced to provide onboard maintenance, and shorebased
depot facilities were extremely limited. Intermediate maintenance capabilities were developed

‘in-country through contracting and while this approach was contrary to policy at the time, it

provided the required timely capability with a minimum of military personnel.

(2) The intermediate capability was subsequently expanded to also provide depot
level support for selected craft. Navy and commercial facilities throughout the Pacific area
were surveyed to develop an adequate depot maintenance capacity. Existing facilities at Oki-
nawa were used tc maximum capacity. Navy resources in the Philippines and commercial yards
in Singapore, Philippines, Taiwan, and Japan were also utilized. Marine maintenance activities
were established in Vietnam and Okinawa to provide necessary management and ship surveyor
personnel to effectively control the program. Contracting services were obtained from Navy
activities through interservice support agreements with responsibility for specifications, sup-
plies, and technical supervision retained by the Army.52 Interscrvice support agreements were
finally terminated when Army elements assumed all contracting functions in FY 70.

{3) Supply support for watercraft proved to be a major constraint in the early stages
of the Vietnam conflict. Inactivity of the Army fleet had resulted in a low priority with respect
to fiscal competition the low priority caused cataloging, procurement, and stockage sources to
become dormant. With the sudden upsurge in requirements, supply managers were faced with
the task of procuring out-of-stock parts with incomplete technical data from sources which had,
in many cases, converted to other products. Through intensive management efforts a direct de-
livery supply system was established, procurement and deliveries were expedited, and the sup-
ply posture rapidly improved.

(4) Work specifications based on initial inspections conducted prior to the delivery
of the craft to repair facilities was inadequate and costly. Craft were frequently retained in-
country beyond the scheduled overhaul date because of operational requirements and were also
cannibalized prior to release to overhaul facilities in order to maintain operating fleet readi-
ness. These actions diluted the effectiveness of inspections, delayed contractor work, and re-
quired frequent changes to such specifications after initiation of overhaul.

61D('.pz;,rt.xm-mt of the Army, Army Regulation 750-19, Maintenance of Supplies and Equipment, Maintenance

62l"lfmt Support of Army Materiel, 25 March 1970.
U.S. Army, Pacific, Annual Historical Summary: Part I, General Summary, 1 July 1965, 31 December
1966.
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(5) Establishment of a direct delivery supply system, intensive management by the
Army Materiel Command, consclidation of all contracting functions under control of Okinawa,
and assignment of qualified ship surveyors alleviated the support problems encountered during
1966-67. By 19689 the marine craft maintenance program was effective and on schedule.

g. Multifuel Engines

(1) A critical problem encountered during the Vietnam era was the unsatisfactory
performance of the new family of multifuel engines. Although the problem was shared world-
wide, 1ts existence in Vietnam was particularly significant because of the concentration of this
type of equipment in that locale. The deadline rate for trucks equipped with multifuel engines
was continuously above the established standard. The principal cause of the high deadline rate
was the engine, whose head gaskets, valves, and fuel injection components consistently failed.
Several of the engine failures were attributed to deficiencies in operator and organizational
maintenance. In an effort to improve the condition, maintenance teams were sent to South Viet-
nam to apply modifications to vehicles and instruct maintenance personnel at the organizational
direct support and general support levels of maintenance.

(2) In July 1966, the standard 5-ton multifuel engine replacement rate of 6 per 100
vehicles per year became invalid and a new rate of one engine per vehicle per year was estab-
lished. Contributory causes of the engine failure were attributed to conditions under which the
vehicles operated—dusty atmosphere, broken road surfaces, rough cross-country terrain, steep
grades, and high monthly mileage (an average of 2,000 miles per month in transportation line
haul units.)®” The majority of the early engine failures were caused by cracked blocks, cracked
heads, blown head gaskets, broken valve stems, and broken connecting rods.

(3) In January 1967 more than 300 5-ton trucks were deadlined in Vietnam because
of inoperative engines with a similar condition existing for 2-1/2-ton trucks. A study conducted
at that time indicated that many failures occurred between 9,000 and 10,000 miles and thzt the
units hardest hit were line haul units whose engines were subjected to continuous use. The
prospect for improvement at this poirt was negligible because of the lack of repair parts and
overhaul capability. A similar condition existed in Thailand where a lack of engine replacements
and repair parts accounted for a high deadline rate. The engines were returned to CONUS for
overhaul, and Red River Depot was designated as a control point for overhaul and cannibalization
of all unserviceable multifuel engines.

(4) By the summer of 1967 the situation had deteriorated to the point where an air-
lift program was put into effect in an attempt to alleviate the shortage of engines and repair
parts. Thke Red Ball Express and other methods of expediting supplies had not solved the prob-
lem. The seriousness of the situation led to & multifuel engine conference on 28 August 1967. A
selected group of tactical wheeled vehicles and related major assemblies were reviewed to de-
termine the need for management of the items under the CLS concept in SE Asia.

{5) The problems addressed by the conferees were focused on the multifuel engine
problem. At the time of the conference, many Red Ball requisitions remained open, forecasted
input from production was inadequate to meet requirements for engines, and, because of a lack
of repair parts and/or engine replacement assemblies, an increasing deadline rate was expected
within the theater. Major problems existed in storage and maintenance —there were about 1,200
vehicles awaiting parts and maintenance schedules exceeded the maintenance capabilities in
theater. It became apparent that unless an early solution was provided for the multifuel engine
malfunction, additional replaceinent vehicles would be required to sustain the operational readi-
ness posture of the theater,

(6) The conference resulted in several recommendations being made to the Depart-
ment of the Army. The most significant of the recommendations was that three multifuel engines,

53y.s. Army Pacific, Annual Historical Summary: Part [, Southeast Asia, 1 January 1967-31 December
1967.
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LD 427, LD 465, and LDS 465, be placed under CLS management because of the inability of units
in the field to cope with maintenance problems. A further recommendation was made that evac-
uation to CONUS of vehicles that could not be supported with multifuel repair parts or replace-
ment engine assemblies be authorized. DA approved the recommendations and directed that
necessary retrograde, overhaul, and shipping operations be initiated immediately.

(7) Although the conference had focused attention on the supply support status and
premature failure of the engine, a significant intangible that remained unsolved was proper op-
eration of the vehicle and user maintenance. Because of the characteristic difference of the
multifuel engine from the standard internal combustion engine, periodic maintenance and spe-
cific mandatory operational procedures that differed sharply from procedures used with other
vehicles required closer attention.

(8) By the end of October the situation had deteriorated further. The shortage of
multifuel engines had resulted in excessively high deadline rates for the 2-1/2- and 5-ton truck
fleet. Because a large percentage of the production line was consumed in end item assembly,
the major source of obtaining replacement engines became the overhaul facilities. Intensive ef-
forts were made to improve engine performance by stressing proper operation, improving main-
tenance procedures, and by an examination of the engine itself. Improved driver and mechanic
performance provided a slight improvement but the basic design problems inherent in the engine
defied a "quick-fix."64 Red Ball Express, airlift of parts and engines, m. aagement under closed
loop, and intensive technical assistance and training were used in an attempt to enable the field
to live with the problem until a repla:ement engine could be distributed.

(9) Concurrent with efforts to assist the field, AMC embarked on a series of studies
aimed at applying commercial experience to a solution of the problem. Analytic studies of
power requirements, evaluation of commercial line haul maintenance experience, and several
cost-effectiveness studies resulted in the decision to utilize any one of several commercial die-
sel engines to power all 5-ton vehicles procured after FY 68. The FY 68 procurement of 5-tcn
vehicles utilized the Mack ENDT 673 engine. The FY 69-T71 multiyear procurement utilizes the
Cummins NH 250 engine. Existing assets of multifuel engines will be attrited from the Army
over a year period. The commercial diesel engines were expected to increase the median mile-
age previously experienced and reduce the high deadline rates.69 The unsatisfactory perform-
ance of the engine indicates that, despite years of testing effort, the engine did not possess the
ruggedness and tolerance to withstand the abuse essential to successful field operation.

h, Equipment Standardization

(1) "At the beginning of the Vietnam era the Army was faced with one of the most
perplexing logistics problems in its long history. While some 145 deep draft ships were await-
ing discharge at Vietnam ports, much of the equipment ashore that could be used to hasten the
unloading of cargo from these vessels was deadlined for the lack of repair parts. Ironically, the
repair parts needed to repair the deadlined engines and materials handlirg equipment (MHE) were
aboard the ships awaiting discharge." The Army was also hard-pressed to provide sufficient
quantities of engineer equipment to build the logistic base, and sufficient MHE to cope with the
flood of cargo that was to pour into Vietnam. Tractors, scrapers, cranes, and forklifts of all
makes and varieties were pulled from depots and units throughout the United States and shipped
to Victnam. In January 1966 there were 47 different makes and models of materiels handling
equipment and 12 makes and models of bulldozers. At this time 36 percent of the 186 bulldozers
and 26 percent of the 432 pieces of MHE were deadlined. The Red Ball Express was attempting
to assist in the repair parts supply problem, amid the proliferation of makes and models which
posed a maintenance nightmare. Work on standardization, which was considered the main prob-
lem, continued; by the end of September 1967, the goal of almost total standardization with only 7

64U.S. Army, Pacific, Arnual Historical Summary: Part II, Southeast Asia, 1 January 1967-31 December
1967.

65Department of the Army, Deputy Chief of Staff, Logistics, Memorandum, subject: Equipment Maintenance,

undated.
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makes and models of MHE had been achieved. Standardization assisted both maintenance and
supply support systems to respond to operational requirements and by 1969 the operationally
ready rates for MHE met approved levels, 66

(2) The problems experienced by the proliferation cf makes and models illusirate
the fact that standardization is essential to effective support of operational forces and that use
of nonstandard or varied makes and models, when necessary, should be limited to CONUS activ-
ities.

i. Maintenance Personnel

(1) The personnel problems experienced by the Army worldwide were typical of the
personnel problems which beset the maintenance effort in Vietnam. The problems were partic-
ularly acute in Vietnam because the quantity and complexity of the equipment to be maintained
had increased measurably while the military capability to maintain the equipment in the field
had not increased.

(2) The shortage of Army CONUS based military maintenance units along with the
increased use of civilian personnel at the intermediate and depot levels of maintenance found
experienced military maintenance men in extremely short supply throughout the conflict.87 The
number of maintenance personnel required as individval replacements and as filler personnel
for the maintenance units that had to be activated precluded adequate training experience on
some equipments. Individuals sent directly from service schools to direct and general support
units were often inexperienced and had difficulty performing their maintenance level tasks with-
out close supervision. Reportedly, periods of up to 4 months of on-the-job training were re-
quired before new school trained personnel were considered productive. Directly contributing
to the shortage problem were the low retention rates and the lack of a CONUS base for employ -
ment of the experienced repairmen upon their return from overseas. It was found that many ex-
perienced repairmen returning from Vietnam were retrained or placed in secondary occupations
because sufficient military spaces for their skill did not exist in CONUS.

(3) Amplification of the Army maintenince manpower problem may be found in
Chapter X of this monograph.

j. NCR 500 Mechanized Stock Control System

(1) Evaluation and investigation by various agencies on maintenance operaticns,
materiel readiness, and logistics systems arrived at a common finding: poor repair parts sup-
ply performance cortributed to deficiencies in the combat readiness posture of Army units. The
responsibility for nroviding repair parts to the using units is vested in a direct support mainte-
nance unit., Sixr< a DS maintenance unit supports many units, the number of items stocked at
the DS level varies but could conceivably go as high as 15,000. Accounting for these items and
having the right quantity at the right place at the right time is a difficult task.68

(2) To improve the combat readiness of Army units it was concluded that some type
of accounting device would assist in performing the record keeping and stock control functions
at the direct and general support level. In early 1965 a plan was devised which provided for
testing to determine the relative merits of meeting certain objectives:

{a) Decrease time required in processing requests f7~musing units.

(b) Maintain accounting records.

(c) Compute requisitioning objectives.

(d) Accuzaulate demand data on a more timely and accurate basis.
66

67
68

Army Materiel Co:amand; Arsenal for the Brave; A History of the AMC 1962-1968.

Department of the Army Report, Maintenance Manpower Requirements, 31 October 1969,

Army Comtat Developments Command Study: Direct Support Units/General Support Units, Phase II,
Mechanization of SU/GSU Supply Operations, December 1966.
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(3) Tests were conducted at Fort Hood, Fort Carson, and Fort Lewis in division
maintenance battalions during the fall of 1965, utilizing a computer processor at Fort Hood, less
sophisticated mechanical equipment at Ft. Carson, and a manual operation at Fort Lewis.Gé The
test at Fort Hood was the most successful in achieving the desired objectives, and impressively
improved the stock status of the maintenance battalion and the using units.

(4) As a result of the test, selected units on an expedited basis were provided with
the NCR 500 computer processor which utilizes punched card programs and a readable magnetic
ledger. Seventeen of these computer systems were installed in Vietnam between October 1966
and May 1967 in the first increment of an Army-wide mechanization program. An overall eval-
uation to determine mission effectiveness of DS maintenance units utilizing the NCR 500 as com-
pared to DS units using the manual system was made in June 1967. It was concluded that DS
units equipped with an automated system were capable of performing their mission more effec-
tively than those not eq}xipped. Specifically the results of analysis using the automated system
revealed the following: 1

(a) Time for processing the customers requisitions was significantly reduced.

(b) The computation of requisitioning objectives and assets due in and due out
was extremely accurate.

(c) Demand accommodation increased by 24 percent and demand satisfaction
increased by 14 percent.

(d) Zero balances decreased by 6 percent.

k. Red Ball Express (RBE)

(1) Project Red Ball Express was established as a result of a visit to Vietnam by
the Sec.'etary of Defense, Robert McNamara, in November 1965. At that time he was advised by
USARV that difficulty was being experienced in keeping wheeled vehicles, MHE, light amphibious
resupply cargo (LARC) vehicles, aircraft, and trucks over 5 tons operational. Deadline rate for
lack of parts varied in this equipment from 20 to 40 percent.72

(2) On 2 December 1965 Department of the Army implemented the Red Ball Express
system and directed the establishment of special supply and transportation procedures to expe-
dite delivery of repair parts to remove equipment from deadline. The DA message directed that:

(a) Special procedures would be designated Red Ball Express.

(b) The Logistics Control Office-Pacific (LCO-P) would be the responsible
agency to receive, process, expedite, and control all requisitions, including responsibility for
airlift.

(c) Time for fill and delivery to Vietnam would not exceed seven days.

It was estimated the initial input of requisitions would be approximately 1,000 and 3,000 requisi-
tions being received monthly. The average monthly receipts have far exceeded the 3,000 per
month estimate, but this was due to extending the system in April 1966 to all deadiined equip-
ment,

69Research Analysis Corporation Study, An Evaluation of the NCR 500 Computer System in Vietnam, Febru-
ary 1968. .
70Army Combat Developments Command Swudy: Direct Support Units/General Support Units, Phase II,
7 Mechanization of DSV/GSV Supply Operations, December 1966.
l’Research Analysis Corporation Study, An Evaluation of the NCR 500 Computer System in Vietnam, Febru-
ary 1968.
72Army Materiel Command, Briefing to General F. J. Chesarek, Red Ball Express, 8 May 1969.
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(3) Red Ball Express procedures specified that Vietham requirements be submitted
to Logistics Control Office-Pacific (LCO-P) and Okinawa simultaneously. Okinawa would fill or
kill the requisition and would provide shipment status to the LCO-P on the fills, whereby the
LCO-P would cancel the requisition, time permitting. The function of the LCO-P was to convert
requirements to requisition format, to dispatch the requisition to the responsible activity, and to
follow up and maintain all status from the time the requisition entered CONUS until delivery of
the item was made to USARV. All available assets were used to fill Red Ball Express requisi-
tions, including fabrication, cannibalization, depot operating stocks, and existing procurement
and production if required. In January 1967, Red Ball Express was expanded to include requisi-
tioning of repair parts 15 days in advance of the date equipment was anticipated to be in a Not
Operationally Ready Supply (NORS) status.73 Under the Red Ball Express expanded system,
USARV submiited requisitions for fill to the 2nd Logistical Command ir Okinawa and requisi-
tions not filled were passed to the LCO-p.T4 By 27 June 1969, 56,553 short tons consisting of
755,860 line requisitions had been lifted by Travis Air Force Base under the Red Ball Express
and Red Ball expanded system.75

{4) Since the primary purpose of the Red Ball Express system was to reduce equip-
ment NORS in Vietnam the measure of effectiveness is best related to the percentage of equip-
ment deadlined. S‘nce the NORS rate ranged from 20 to 40 percent in January 1966, Table 15
shows the trend of NORS in Vietnam from Januvary 1967 to April 1969. The worldwide average
is shown as of January 1969. Since 1967 there has been a significant reduction in NORS in Viet-
nam and in all cases the NORS rate is considerably lower than the worldwide average. Also in-
cluded is equipment that has been deleted from USARYV reports since the NORS has been below
the established Department of the Army level for more than 90 days.

1. Overhaul Criteria. The high usage rate of combat vehicles in Vielnam provided the
necessary data base for the evaluucon of the maximum mean time between overhaul criteria
which could be applied without a significant reduction in the average operationally ready rates.
In the early phase M48A3 tanks were overhauled at 3,000 miles. This was increased to 4,000
miles and then to 5,000 miles. A 6,000-mile criterion is now under test. Similar progression
was experienced with the armored personnel carriers. Initially 5,000 miles was esvablished as
the overhaul point; this was extended to 6,000 miles. A test is now being « 1ducted ut the 7,500
mile level. This has resulted in a savings of money, facilities and turnarc...d time, v.‘th the
resources saved devoted to other urgent requirements.

m. The Army Equipment Records System. The Army equipment records procedures have
been revised, thereb¥7 reducing the administrative workload on field units through the elimina-
tion of Form 2408-3.77 The latest change, effective 1 October 1669, has reduced the organiza-
tional reporting and recording effort at the crew/mechanic level by 80 percent and automatic
data processing effort by 50 percent.'78

n. Army Logistics Offensive

(1) There is an Army logistics offensive in the making. The offensive, in its broad-
est sense, is an Army-wide program dcsigned to re-emphasize logistic principles, update and
refize techriques, revise systems, and more clearly define training and career management ob-
jectives.

73Department of the Army, Deputy Chief of Staff for Logistics, Annual Historical Summary, 1 July 1966-
7430 June 1967.
-Army Materiel Command, Briefing to General F. J. Chesarek, subject: Red Ball Express, 8 May 1969,
“Department of the Army, Deputy Chief of Staff for Logistics, Annual Historical Summary, 1 July 1968 to
.30 June 1969.
7 Department of the Army, Message 927884, subject: Overhaul Criteria for Tanks and Armored Personnel
7.‘.C&rriers (U.S. Army, Pacific, 16 October 1969).
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