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CHAPTER |
INTRODUCTION

1. BASIS FOR STUDY. In its Terms of Reference, the Joint Logistics Review Board was
directed to give particular attention to transportation, including containerization. The impact
of containerization extends beyond transportation into many other areas of logistics. In view of
this and potential benefits in these areas, the Board decided to treat containerization as a sepa-
rate subject.

2. SIGNIFICANCE OF CONTAINERIZATION. Since 1966 U.S. industry has invested several
billion dollars in container facilities, equipment, and containerships. As a result of a tremen-
dous growth in the use of containers for cargo movements, shippers, consignees, port authori-
ties, transportation carriers, distribution equipment manufacturers, insurers, transportation
regulatory agencies, customs authorities, and laborers are all making adjustments in their
services, equipment, and regulations to accommodate this unit load principle. The over-
whelming advantages of containerization versus breakbulk commercial operations led to the
conclusion that there will be less and less commercial breakbulk sealift capability available
and that eventually the military must rely on containership support for the bulk of overseas
movement of cargo. Recognizing this, the Department of Defense (DOD) objective of con-
tainerization of ocean cargo is 'to insure the maximum use of containerization in the overseas
shipment of ocean cargo to the extent that this method of shipment is cost favorable to the
Department of Defense as a whole as compared with breakbulk methods (loading of individual
boxes on vessels). "'l Further, the DOD long-range master plan for logistics systems develop-
ments, LOGPLAN 70, highlights as objective number one that: 'Direct delivery concepts and
systems, to include the need for high speeg direct support from supplier to customer, and the
expansion of containerization techniques. " To further the achievement of this objective,
specific containerization goals have been established in coordination with each Service. Full
exploitation of containerization provides for the application cf mass production techniques to
the flow of materiel through the distribution system by breaking military cargoes into standard
units to facilitate standardized handling operations mode-to-mode and through each staging
area in the distribution system.

3. STUDY OBJECTIVES. The objective.: of this monograph are to examine and evaluate the
use of containerization to support U.S. forces during the Vietnam era; to examine trends for
the future, to determine the effects of containerization on the distribution system, equipment,
facilities, manpower, and responsiveress, and to make appropriate recommendations for im-
proving the efficiency and effectiveness of military logistics through the use of containers to
support both peacetime and military contingency operations.

4. SCOPE OF STUDY. This monograph is focused on experience gained through the use of
containers for moving military cargo during the Vietnam era and the potential of containeriza-
tion to improve the responsiveness, effectiveness, and economy of future military logistic

support cperations.

l[)«:p:lrlmn:m of Defense, Status Report, Logistics Performance Measurement and Evaluation System,
,30 September 1969, p 31
“Minutes of the Meeting of the DOD Logistics Systems Policy Council, 14 March 1970,
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CONTAINERIZATION

5. ORGANIZATION

a. This monograph contains three additional chapters:

(1) Chapter II contains a descriptior. of the use of containers and its economic
implications.

(2) Chapter II contains a discussion of developing container-oriented logistic
systems for use within DOD. The chapter includes a discussion of the supply distribution
considerations, equipment and transportation resources necessary to handle and transport
intermodal containers, depot and terminal requirements, containerships, equipment
standardization, and the use of containers in logistics-over -the-shore operations.

(3) Chapter IV contains a summary of the major issues and significant conclusions
and recommendations.

b. To assist the Joint Logistics Review Board in the review of containerization, the
Department of the Army contracted with the American Power Jet Company, Ridgefield, New
Jersey, for an analysis of the experiences gained by the Services in using containers during
the Vietnam era. This report is attached as Appendix A. The Board gave general endorsement
to the overall thrust of the report, as well as the advantages and problems highiighted in the
report findings; however, the Board did not verify all data and the analysis contained in the report.
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CHAPTER I
USE OF CONTAINERS AND ITS ECONOMIC IMPLICATIONS

1. GENERAL

a. The military potential and ecocnomic implications of containerization demonstrated
by the Vietnam experiences are summarized in this chapter.

b. Many new terms are involved in the field of containerization. The following list
defines general container terms used in this monograph. In addition, where appropriate,
illustrations are used throughout the text to show some of the container equipment either now
being used or nlanned for in the future.

(1)  Unitization — The assembly, into a single load, of more than one package of
one or more differcnt line items of supply in such a manner that the load can be moved in an
unbroken state from source to distribution point or user as far forward in the supply system as
practical.

(2) Containerization — The use of containers to unitize cargo for transportation,
supply, and storage. Containerization incorporates supply, security, packaging, documenta-
tion, storage and transportation into a distribution system from source to user.

(3) Stuffing — An industry-accepted term meaning the placing of the material
into a container.

(4) Intermodal Transport — This term is normally used to describe the capability
of interchange of modular van-container units among the various carriers. In spite of the fact
that intermodal containers are of cdifferent standard sizes they have common handiing charac-
teristics, which permits them to bc readily transferred from truck to railroad to ccean
carrier, as necessary.

(5) Breakbulk Cargo — Cargo (includiag outsized) that consists of many units or
unitized packages of general cargo requiring a consicerable amount of movement and handling
for each loading and unloading and for each change in transportation mode.

(6) 463L System — A materials handling system, developed by the United States
Air Force (USAF) in the early 1960's to efficiently unitize, load, unload, and move air cargo
in both USAF and commercial cargo aircraft.

(7) Container — An enclosed, permanent, reusable, nondisposable, weather-
tight shipping conveyance, fitted with at least one door and capable of being handled and trans-
ported by existing equinment and modes of land, air and sea transport. (See Figure 1.)
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FIGURE 1. CONTAINER

(8) Van-Container/Sea Van-Container — A standard container of a size gimilar to
a highway trailer so designed that it can be transported on carrier equipment including ships.
The standard dimensions for van-containers designated by the International Standards Organiza-
tion for use in international traffic are 8 feet wide, 8 feet high, and lengths of 10, 20, 30, and
40 feet.

(9) Intermodal Container — A van-container designed to facilitate its transfer
from one inode of transportation to another without unloading and reloading the contexats,

(10) Stowable Container — A rigid or collapsible, reusable or expendable, con-
tainer that can be stowed in a standard van-container or carrier equipment, It is used as an
inner container or consolidation unit.

2. COMMERCIAL TRENDS

a, Although containers had been used in breakbulk shipping by the U.S. Army as early
as 1953, there was little commercial interest in the use of large shipping containers until 1956.
This early interest was in intracoastal trade between New York and Houston, between the U.S.
west coast and Hawaii and between the U.S. east coast and gulf coast and Puerto Rico. In 1965,
a U.S. company announced its intention to enter scheduled containership service in the North
Atlontic. American companies have led the container revolution and foreign ship owners have
been torced to follow suit, Container service was expanded and extended to other areas of the
world. As of 30 June 1969, there were 79 U.S. flag containerships and an additional 103 U.S.
flag ships with pariial capacity for containers.

b. The development of the containership fleet has been accompanied by a reduction in
the U.S. flag treakbulk cargo fleet. During 1970, approximately 460 breakbulk ships and 120
containerships, will be in the U.S. merchant marine. By 1980, the estimated number of break-
bulk ships will be reduced to approximately 190, whereas containerships will increase to
around 220. Total sealift capability in 1980 will be about the same as in 1970 because fewer but
much more productive ships wili be available.

‘()fficc of the Secretary of Defense (Systems Analysis), Military Container Operations, 10 December 1969.
8




CONTAINERIZATION

c. The Military Sea Transportation Service (MSTS) has projected that the availability
of breakbulk dry cargo ships would be insufficient subsequent to 1972 to meet Department of
Defense requirements during emergency periods.

d. The domestic transportation industry is also involved in this move toward contain-
erization, and there are significant strides in the use of intermodal containers to offer shippers
a through service that utilizes both truck and rail.

e. With the introduction of large "jumbo' transport aircraft, intermodal container
movements utilizing both air and surface modes or ransportation are foreseen. Indusiry trends
indicate that 80 percent of all commercial air freight will be moved by containers in ithe near
future. It is logical to expect that if containers are cost effective in commercial air freight,
they will probably prove so in military operations,

3. MILITARY CARGO UNITIZATION AND CONSOLIDATION. Duringthe Vietnam buildup, the
off-loading of breakbulk cargo from ships was difficult due to insufficient deep water berths and
inadequate cargo handling equipment and facilities. These problems were further complicated
by the poor packaging of cargoes. Cartons deteriorated in the heavy rains; light cans of asphalt
burst in the hot weather and in handling; and loose items were difficult to off load. These
difficulties delayed ship discharge, thereby contributing to port congestion and slow ship turn
around. In addition, ship delays were increased by the practice of loading ships for a number
of different destinations. Several actions were taken to relieve port congestion and ship
discharge problems. These included a program established by the Army for all-weather
packaging, unitization, palletization, and block stowage of cargo, and the Military Traffic
Management and Terminal Service (MTMTS) was requested to load ships for single port dis-
charge, The Commander, Service Force, Pacific Fleet (COMSERVPAC), also instituted a
program for all-weather packaging, heavy duty strapping, and palletization of all cargo destined
for Da Nang and Chu Lai. In addition, COMSERVPAC requested the Commander, Western Sea
Frontier, to place an embargo on any cargo destined for undeveloped ports in the I Corps
Tactical Zone (CTZ) area that had not been unitized and consolidated. These combined actions
by the Services coupled with other related steps served to ease the water port congestion,
speeded up ship turn around, and clearly demonstrated the benefits derived from unitization

and consolidation of cargo. The U.S. Air Force recognized that the advantages of unitization
and palletization of loose pieces of cargo would reduce cargo handling needs, improve aircraft
turn around time, reduce manpower requirements, save distribution costs, and reduce aircraft
ground time exposure in-country. For this reason the 463L air cargo handling system was used
extensively by the Air Force in supperting air movements to and within the Republic of Vietnam
(RVN).

4, USE OF SMALL CONTAINERS

a, CONEX. At the start of the Vietnam era, the role of containerization was limited
primarily to the use of CONEX containers, the first major effort to apply containerization on a
large scale (Figure 2). Although 96,000 CONEX containers were available to the Army and
Air Force in 1965, it was necessary to procure additional containers. The CONEX inventory
was increased to over 200, 000 by 1967 and must of these CONEX containers were shipped to
Vietnam and were retained there for logistic uses. Perhaps their most valuable use was as
storage facilities in locations where such facilities neither existed nor were planned.

2
MSTS, Presentation for the Joint Logistics Review Board, 19 June 196Y.

9




FIGURE 2. CONEX II CONTAINER

(The dimensions of the CONEX II are 75 by 62 1/2 by 102 in, The CONEX container is a metal reusable
shipping box. The most common type has a 295-cu. ft. capacity, is about 8 1/2 by 6 by 7 ft., and can carry
9,000 1bs. The dimensions of the haif-CONEX or CONEX I container are 75 by 82 1/4 by 51 in.)

10
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(1)  Unit Deployment — The CONEX container was used extensively during the
buildup phase to containerize accompanying unit equipment and supplies, During the period
from 1966 through 1968, a total of 21,039 CONEX containers were used in connection with unit
deployments.® The number would have been greater if more of these containers had been avail -
able, Use of these containers facilitated the rapid movement of unit equipment into Vietnam oy
reducing loss, damage, and pilferage and by reducing handling requirements. They also
provided interim storage for the unit equipment and support of redeployments in-country.

(2) Movement of Cargo — Between 1966 and 1968, 156,287 CONEX containers
were shipped to Vietnam, carrying approximately 938,000 measurement tons (MTONS) of
cargo. 4 Once packed at the CONUS supply point, consolidation point, or terminal, the container
was handled throughout the distribution system as one entity and moved as far forward as
desired without rehandling of the contents. This experience with the use of the CONEX for
movement of resupply cargo to forces overseas proved that containerization expedited the flow
and increased the security of the cargo.

(3) Storage — Of the 156, 287 CONEX containers shipped to Vietnam nearly all
were retained in-country and were used for temporary storage and other mobile facilities.
These CONEX containers provided, approximately 6 million square feet of temporary covered
storage space,5 whereas other covered storage available to the U.S. Army in Vietnam as of 28
February 1969 was 5,370,000 square feet.” This use of the CONEX provided rapid response to
contingency storage requirements and produced savings by reducing loss and damage to supplies
and permitting better stock location and control.

b. Mount-Out Boxes. The Marine Corps utilizes predominantly two types and dimen-
sions of wood mount-out boxes. One type is designed to be handled manually and weighs about
38 pounds, with interior dimensions of 37 in. by 10 in. by 14 1/2 in, The second type is a box
pallet 32 in, by 40 in., with interior dimensions of 30 in. by 27 in. by 29 in. The first type of
box can be loaded 6 to a 30-in. by 42-in, pallet during transit, and it and the box pallet can be
handled with mechanical handling equipment. The quantities of these mount-out boxes required
for the deployment of a type infantry battalion are 1,000 boxes, 100 box pallets, and 200 boxes
of miscellaneous sizes. The precise quantity mix of mount-out boxes varies among infantry
battalions as well as other units based on the varieties of the types and quantities oi mount-out
supplies authorized to support specific deployments. Experience with this method of containeri-
zation during the Vietnam era has confirmed that it was a logistic system strength and a major
factor in the speed with which the Marines were able to deploy and establish support in-theater.

c. War Readiness Spare Kits. The Air Force's War Readiness Spare Kits (WRSK)
provided another example of using containerization for the movement of material and support
of overseas supply operations. All Air Force tactical units deploying to SE Asia were provided
with War Readiness Spare Kits. These kits were air transportable and consisted of a 30-day
supply of repair parts at wartime rates for the particular weapons system. Units operated out
of these kits and requisitioned replacement parts to maintain the kit level. Experience with the
WRSK program in Vietnam confirmed this concept as a logistic system strength and permitted
the Air Force to rapidly deploy their units with immediate supply support in-theater.

5. MOVEMENT AND STORAGE OF BINNED SUPPLIES. One of the most suzcessful uses of
containers in Vietnam was their application to the movement and storage of binried supplies.

3Hq.. USAMC, Letter, to JLRB, subject: CONEX and Packaging Information Request. 18 November 1969,
4'!‘M! A.

sl

)USAMC. Briefing. to JLRB, August 1969.

Military Construction Status Report, South Vietnam — Base and Country Summary — RCS: DD I&L (M)
915 as of 28 February 1969.
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a. Binned Container Support of Units. Early in the Vietnam era, the U.S. Army
Aviation System Command used its demand data files to calculate the small repair parts
requirements for the support of aviation units in the field. The Sharpe Army Depot installed
wooden bins inside CONEX containers, filled these bing with parts, inserted the necessary
blocking and bracing, and inclosed in each CONEX a set of punch cards identifying each line item
by stock number, quantity, and specific location within the container. On arrival at the support
unit in Vietnam, the punch cards were inserted in the stock record files of the unit. Thus, it
was not necessary to handle these parts from the time they were placed in the bin at Sharpe
Army Depot until they were actually issued for use in Vietnam. Later, this concept was expanded
to include other types of repair parts. From Augvst 1965 tarough August 1968, a total of
approximateiy 6,000 prebinned CONEX containers, were shipped to Vietnam.

b. Push Package. During 1965 and the early part of 1966, the construction of depot
fac’lities at Cam Ranh Bay seriously lagged behind the increased flow of supplies and equipment
to (he iepot. This imbalance in capability caused an ever increasing backlog of supplies in the
depot receiving areas requiring processing for storage. As a result the Army Materiel Com-
mand established a push package, Project YZJ, to help increase the supply effectiveness of the
Cam Ranh Bay Depot. Early in 1966, the Army computed a 60-day stockage level of repair
parts for all units to be supported by the Cam Ranh Bay depot as of the end of June 1966. The
strength of these units was then estimated at about 95,000. Equipment density data for this
force were computed by the Major Items Data Agency (MIDA), and the National Inventory Control
Point (NICP) used these data and established replarement factors to compute the repair parts
required, Unlike previous shipments, the items involved were consolidated at assembly depots
(Sacramento and Tcoele Army Depots), where teams assembled the items intc an actual depot
operation, The initial estimate was that the total package would consist of 70 military van semi-
trailers and 500 CONEX containers stocked with a total of approxii.ately 98,000 line items. The
containers were equipped with shelves designed for flexibility in order that large as well as very
small items could be easily and accessibly stored in fiberboard box part containers compatible
with the shelf design. When completed, the entire package with approximately 53,000 line items
was binned in 70 military van semitrailers and 437 CONEX containers, and a library of manuals,
stock record, locainr cards, and other documentation was assembled to accompany them, This
concept represerced container-oriented logistics in a sophisticated form: a section of the depot
moved intact {r>m the United States to Vietnam and was a good example of the integration of
supply and transgortation systems. The Project YZJ packages arrived at Cam Ranh Bay on 21
May 1966, The success of this operation is indicated by the fact that there were only 26 ware-
house denials (less than 0. 2 percent) during the first 10 days out of a total of 13,538 material
release orders issued. The lessons learned from project YZJ should be considered for applica-
tion in future push packages as well as for configuration of pre-positioned war reserve stocks.

6. INTERMODAL CONTAINER SERVICE

a. The military use of containerships and the larger sea van type of intermodal con-
tainer was very limited at the beginning of the Vietnam era. All shipments to continental United
States (CONUS) terminals were shipped breakbulk, Cargo was containerized within the port
commercial zone and then shipped by a captive commercial carrier on well-established trade
routes. The principil route was from the port commercial zone of west coast CONUS terminals
to Hawaii, with a very small amount from the port commercial zone of east coast CONUS
terminals to Europe.

b. The first contract containership service (west coast CONUS terminals to Okinawa in
1966) was also the initial step in permitting the shipper to containerize cargo at a depot for
shipment to overseas destinations. The establishment of this container service created a
requirement for consolidation and distribution points, some of which were outside the port
commercial zone.

12




CONTAINERIZATION

c. The extension of the Okinawa contract in April 1967 to include Subic Bay, Philippine
Islands, and the initiation of a contract service from west coast CONUS terminals to Vietnam
substantially increased container service in the Pacific. Under contract to the Military Sea
Transportation Service, Sea Land Services, Inc., initiated container service to Da Nang on 10
July 1967 and to Cam Ranh Bay on 18 October 1967.

d. Service to Da Nang was provided by self-sustaining containerships, This method
was selected primarily to expedite the commencement of the service and to eliminate any delays
that might be encountered in the installation of shore based crane operations. Preparatory
requirements at Da Nang in addition to the deep-water berth, were for chassis, tractors, and
marshalling areas, Three C2 self-sustaining containerships, with a capacity for 226 containers
8 by 8.5 by 35 ft., were used in the circuit from Long Beach to San Francisco {o Da Nang to
Long Beach. A containership was scheduled to arrive in Da Nang each 15 days, with an average
load of 9,000 MTONS. 7

e. The Cam Ranh Bay service was provided with three C4-J nonself-sustaining container-
ships, each having a capacity of 662 35-foot containers. To provide the required service to
Saigon and Qui Nhon, one self-sustaining C2 was used as a shuttle from Cam Ranh Bay. Leaving
San Francisco, the C4-Js had a scheduled arrival each 15 days at Cam Ranh Bay, with approxi-
mately 24,000 MTONS per vessel. The return route was to San Francisco by way of Seattle.

f. The container service contractor provided enough tractors, containers, and chassis
at the port areas in Vietnam and the United States to sustain the operation. The contractor was
also required to:

(1) Unload inland transportation equipment and load the container in the United
States.

(2) Spot empty containers in metropolitan areas.
(3) Repair and maintain his own equipment.

(4) Receive less than container load lots (LCL) shipments and consnlidate to
produce full container loads,

(5) Provide transportation to inland destinations within 30 miles of the port of
discharge in Vietnam, 9

g. The Government was required to do the following:
(1)  Give priority to containerships for tugs, pilots, and berthing overseas.

{2) Provide the contractor with 1 acre of land at each port for contractor
buildings overseas.

(3) Provide hardstands for marshalling areas with sufficient electrical outlets
for reefer containers at Cam Ranh Bay, Saigon, Da Nang, and Qui Non.

(4) Return dry cargo containers within 30 days, and reefer containers within 45
days, or pay demurrage at specified rates.

(5) Reimburse the contractor for lost, damaged. or stolen equipment.

7American Power Jet Co., Report 589-5, Containerization Based on Lessons of the Vietnam Era, Ridgefield,
New Jersey, January 1970.

Bw. , p. 2-26.

YSea Land Services, Inc., Contract No. 00337 SA1029, 29 March 1969.
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(6) Pay a container rental fee to the contractor when moving a container in the
United States with commercial carrier.

1. DIRECT SHIPMENTS TO FORWARD AREAS. The shipment of large quantities of single
or like commodities from CONUS to forward locatic 1s in RVN proved to be feasible, desirable,
cost effective, and responsive to the customers’' ne :ds.

a. Shipments of multi-fuel engines consisting of 13 engines per container, with approxi-
mately 40 containers per ship sailing every 15 days permitted direct delivery to the using unit
and permitted an even flow of material. Similar shipments of helicopter blades, modification
kits, sand bags, and reefer products were made with the same efficiency and effectiveness.
These shipments permitted expeditious movement from origin to destination with corresponding
reduction in double handling at each node in the transportation and supply systems, and they
gave the using units a degree of confidence of timely delivery never before experienced with
breakbulk shipments.

b. During December 1969 and January 1970 the military made a test shipment of
ammunition in containers to Vietnam, The operation was. titled Test of Containerized Shipments
of Ammunition (TOCSA). 1 This test used commercial containers to move ammunition directly
from ammunition depots in CONUS to depots and forward ammunition supply points in Vietnam.
This test is well documented because of the detailed planning and direct supervision of all
aspects. Some of the more significant advantages to the military were as follows.

(1) The large increase in the port capability is particularly important for ammuni-
tion shipments, since CONUS active terminals are limited to four, two on the east coast and two
on the west coast. Overseas ammunition port capability is an important factor in eliminating or
reducing the delay of ships to a minimum,

(2) The safety of the terminals and the ship while in port was greatly enhanced
because of the reduc.ion of time that ammunition was in the terminai for loading, the reduced
overall length of time the ship was required to be in port, and the rapid dispersion of the am-
munition after it was discharged from the ship.

(3) The security of the cargo was improved to a large degree by sealing the
containers at origin and, except for opening the containers for inspection purposes during the
test, the containers remained sealed until delivered at final destination.

(4) Double handling was reduced 2 to 8 times compared to breakbulk shipments
depending on the origin and destination of the containers. As a result, the cargo was received
in better condition at destination.

(5) In-transit time from origin to final overseas destination was reduced to only
40 days for project TOCSA, as compared to about 60 days for breakbulk shipments originating
on the west coast,

(6) One of the most important benefits to the military was highlighted by the report
on project TOCSA by the 1st Logistical Command. The command stated that if containerized
ammunition shipments were regularly scheduled to Cam Ranh Bay, it would be possible to phase
out the Qui Nhon ammunition supply depot where substantial losses through enemy acticn had
occurred. Other advantages will develop when shipments are made on a routine rather than a
test basis.

Ib:d
:;Hq USAMC, I'roject TOCSA, Test of Containerized Shipments of Ammunition, December 1969.
Hq., USAMC, Report of Project TOCSA, 20 April 1970
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c. The Deputy Assistant Secretary of the Army has directed that a total system tech-
nique be developed and instituted as early as possible for containerized shipment of ammunition
from CONUS sources to overseas consumption points. The system will include special rates
for rail and highway movement of containerized ammunition provided by MTMTS and specific
rates for ocean movement provided by MSTS for self-sustaining containerships between CONUS
east and west coast terminals to Vietnam. It was also directed that further action be taken
with the U.S. Coast Guard to increase the presenrt weight limitation and to take advantage of the
technological improvements made in dunnage and tie down equipment,

d. It is incumbent on the Services to expand the list of commodities to make similar
shipments in order to maximize the potential available through containerization and delivery
to forward echelons. The list should include but not be limited to such items as all reefer
products, tires, batteries, paper products, clothing, rations, packaged petroleum products,
electronic equipment and large volume repair parts.

8. IN-TRANSIT LOSS AND DAMAGE. The reduction in in-transit loss and damage through
the use of containerization has been acknowledged by the Services. Outstanding results have
been obtained by containerizing items as shovn below.

a. Shipments to Subic Bay via containerships resulted in damage being reduced from
over $100 per private owned vehicle (POV) shipped to less than $10 per POV shipped via the con-
tainer mode. Damage and pilferage to other commodities were substantially reduced as con-
tainership operations reflected 3 near perfect receipt of general cargo. Reefer cargo loss is
negligible via container compared to an average 10 to 15 percent loss via ccnventional mode.

b. Fifreen percent of tiic v2lue of Post Exchange goods shipped to Vietnam was pilfered
under breakbulk shipments; almost none was pilfered under Sea Land shipments. 15

c. Breakage has been reduced by 50 percent through containerization. In 1965,
Matson's claim ratio (percent of claim payments to revenue) was 3. 21 percent for non-
containerized cargo and 1. 16 percent for containerized cargo. In 1966, the ratio was 2.51
percent for breakbulk cargo and 1. 04 percent for containerized cargo. 16

d. Claims were reduced from $. 43 per ton to $. 06 per ton for containerized shipments
from the United Kingdom to Australia, and on shigments from Australia to the United Kingdom
claims were reduced from $.60 to $.06 per ton. !

e. Project TOCSA provided another outstanding example. }lot a single round of
ammunition was lost or damaged from CONUS origin points to forward locations in Vietnam,
Shipments were made from 4 CONUS inland ammunition plants and the Sierra Ariny Depot to
as far forward as Pleiku, An Khe, Ban Me Thout, and landing zone English. Ammunition
consisted of 8-in. , 155 and 175 millimeter propelbant charges and projectiles, 105 high explo-
sives (HE), 2.75-in. rockets, and small arms. !

mAssismnl Secrelary of the Ariny, Memorandum, to Deputy Chiel of Stff for logis* ¢s, subject: Report
of the Test of Containerized Shipment for Ammunition, 12 May 1970.

Commander, Service Foree, U.S. Pacific Fleet, Weekly Summary of Command History, 3 December —
9 December 1967.
:ZMnj. Richard E. Stephenson, The Containerization Revolution — Its Military Impact, April 1968,
. Traffic World, "Containers Great, But Good Cargo Packing Is Needed,” 30 March 1965, pp. 54-57.
‘ Container News, "Carrier Reports 92 percent Drop in Claims,” November 1964, pp. 18 and 34,
"Hq., USAMC, Report ¢f Project TOCSA, 20 April 1970.
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9. SUBIC BAY OPERATIONS. Containerization resulted in many advantages for shipment ot
cargo from CONUS to other areas and is typified by container shipment to Subic Bay, Philippine
Islands, as follows:1®

a. Reduction of inventory levels and investments by Naval Supply Depot and Navy
Exchange, Subic Bay, due to dependable regularly scheduled sealift of containerized carso.

b. Stevedoring effort in ship discharge operations was reduced.

c. Less overall cost to Government, per measurement ton savings estimated at $13.57
by utilization of containers for general cargo shipments. (This was based on self-sustaining
containerships. Where nonself-sustaining containerships could be utilized, the cost differential
was greater. )

d. In-transit time for cargo shipped by breakbulk was reduced from 40 to 45 days to
21 days by containership, with an 11-day sailing frequency from CONUS port.

e. Containers provided a secure and covered transit storage for cargo at destination.
f.  Materials handling equipment (MHE) requiremc. .its were reduced.

g. Decreased cargo procurement costs, i.e., beer and beverage vendors cut prices
up to 10 cents per case if authorized to stuff in container load lots at their planis.

h. Chill and freeze cargo were received in excellent condition via container at an
estimated savings of $13.00 per MTON. Reefer products were shipped at an optimum individual
temperature in containers vice one average temperature for all products shipped by conventicnal
mode.

i. Favorable retrograde rates permitted reduced handling and carriage costs and
reduced the requirement for overpack necessary fo: conventional shipments. Retrograde
ammunition componenis shipped by container resulted in reduced time and costs of handling.
Service personrel could be given actual date of loading and arrival of their household goods and”
automobiles in CONUS to facilitate their personal planning.

10. PORT FACILITIES IMPACT. Containerization contributes to a major increase in port
throughput capucity because of the faster ship recycling time of 48 hours, as compared to the
10-14 days required to recycie a breakbulk ship with retrograde cargo. Thus the efficiency of
containerization offers an opportunity to reduce the number of deep-draft berths that would be
requiren fo. breakbulk operations,

1. IMPACT ON AMMUNITION OUTLOADING PORT FACILITIES. A study2° has been made
to determine how the potential advantages of containerization can be realized at the Naval
Weapons Station, Concord, the main ammunition outloading facility on the west coast of the
United States, and what new facilities would be required to support container operations. The
study indicates that in the case of an interim plan to accommodate self-sustaining containerships
a capital investment of $425, 000 for the construction of additional storage and staging areas and
a truck control gate could have been amortized in 14 days under the level of outiocading effort in
FY 68. In the case of a mid-term plan for suppart of ionself-sustaining containershin, a
capital investment of $5, 967,000 for extensive pier modification, dredging, construction of
container repair and fumigation facilities plus the storage areas to support the interim plan
could have been amortized in about 6 months. It was further indicated that the potential for

19
Commander, Service Force, U.S. Pacific Fleet, Weekly Summary of Command History. 3 December -
o 9 December 1967
" Naval Weapons Station, Concord Letter, Ser 01585, 9 September 1969.
16
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improving explosive safety would far exceed the economic advantages, that the number of men
working on the waterfront would be reduced by 90 percent, and that the number of separate
overations would be reduced greatly.

12, SHIP REQUIREMENT IMPACT. Ten trans-Pacific containerships, such as those used

in providing service to Vietnam in 1969 from the west coast, have the capacity to move 1.6
million measurement tons of cargo per year. An equivalent 48 Victory ships (breakbulk) would
be required to lift this amount of cargo. When considering the fact that 10 containerships can
provide the equivalent trans-Pacific servicc of 48 Victory ships, it is obvious that sub-
stantially fewer ships would have been required to move cargo to Vietnam if a greater per-
centage of cargo had been moved by containership. This could have resulted in dollar savings
in ship reactivation and operating costs because of the requirement for fewer and more produc-
tive ships. Further, a cost comparison was made of the total cost of moving cargo in con-
tainers as compared to moving cargo breakbulk to Vietnam., 21, This comparison indicated an
average savings of $14.56 per measurement ton when shipments are made by commercial
container service. It can therefore be concluded that movement of 1.6 million MTONS of cargo
to Vietnam by containership in 1969 resulted in an approximate cost rzduction of $23.3 million.

13. MANPOWER IMPACT. Maximum containerization in support of U.S. operations in
Vietnam could have permitted some reductions in manpower requirements, particularly at the
ports. Less man-hours are required at ports for handling containers (. 05 man-hour per
MTON as compared to .96 man-hour per MTON for loading and discharge of breakbulk

cargo). This is a difference of .91 man-hour per MTON and is consistent with the Concord
Ammunition Port Study figures previously mentioned. Additional manpower savings that may
have been possible in depot operations under a total containerization concept result from the
elimination of unloading and handling irto storage of those materials that could be stored in

the shipping container or delivered directly to the user, thus eliminating handling and relocading
of that same material.

14, MODULAR FACILITIES. Some of the uses made of containers in Vietnam were for arms
rooms, post offices, and communication huts. Permanent van-type facilities of this type do
not necessarily fall into the distribution van-type container field; however, the characteristics
and availability of transport van-type containers provide the basis for the development of
van-type facilities for use in the field during the initial ptases of any operation or for longer
term use, Van-size modules could be designed to be assembled together in any flexible con-
figuration tor use as shelters, shops, and housing and storage facilities, thus reducing the
neea for extensive vertical construction during the initial or follow-on phases of ary military
operation.

15, SUMMARY. Economics are forcing industry to abandon breakbulk shipping and to adopt
containerization. These same factors make containerized movement of military cargo
inevitable. Although it is difficult to predict the total savings that can e achieved from the
maximum use of containers, an estimate of the potential savings that would have occurred
during the period of the Vietnam conflict (1965-1968) is shown in Table 1. Although in-
sufficient data are available to permit quantification, potential additional savings, not shown

in Table 1, include decreased loss, pilferage, and damage to cargo; decreased port facility re-
quirements, such as cargo transit sheds; reduced packaging; and decreased numbers of ships
required. Also, substantial savings {n manpower required to support logistic functions in the

overseas area and in the time required to accomplish the troop buildup could have been achieved.

" .
"l:\mcric:nn Power Jet Co., Report 589-3, MILVAN Pilot Operution Evaluation Pre-Introduction
Phase, July 1969, pp. 3-2 to 3-4.
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TABLE 1

POTENTIAL RECURRING COST SAVINGS AND COST AVOIDANCE
WITH FULL CONTAINERIZATION IN SUPPOLT
OF VIETNAM (1965-1968)22

Amount
Item (Millions)
Recurring Cost Savings (1965-1968)
Shipments (includes port handling) $344.6
Depot cargo handling 8.9
Total Recurring Costs $353.5
Cost Avoidance (one-time savings)
Pipeline reduction $147 .2
Port facilities (piers) 181.0
Ship delay billings 89.7
Covered storage 86.9
Refrigerated storage 23.0
Tota! Cost Avoidance $527.8
$881.3

Total

*At 1968 level of activity.

16. CONCLUSIONS AND RECOMMENDATIONS

a. Conclusions

(1) During the Vietnam era the use of the CONEX container and other small
containers as well as the use of the large intermodai van-size containers for moving unit equip-
ment, prebinned stocks, and resupply cargo clearly demonstrated the advantages of container-
ized shipments over breakbulk shipment and resuited in significant savings in cost, manpower,
and time through reduction in cargo handling, pipeline investment, port facilities, storage
facilities, shipping and loss, and damage and pilferage (paragraphs 2 through 11).

(2) Based on Vietnam experience and extensive studies, containerization offers a

major opportunity to improve the logistic support to gro:iid-based forces. Future efforts
should be directed toward the development of specific systems for immediate implementation
rather than further evaluation of the overall advantages and potential of containerization

(paragraphs 2 through 11 and Appendix C).

(3) Thue increase in the percentage of container use by eich of the Services and
the recent successful shipment of ammunition in containers to Vietnam indicate the potential
for broader railitary application of container service (paragraph 7).

(4) Cargo containerization in commercial operation will continue to increase and
will result in a significant reduction in breakbulk shipping, and it is estimated that the amount
of Department of Defense cargo moving in containers wiil increase until approximately two-
thirds of all DOD dry cargo wil! move in containers (paragraph 2 and Appendix C).

-
““American Power Jet Co., Report 589-5, Containerization Basad on Lessons ol the Vietnam Era,

Kidgeficld, New Jersey, January 1970.
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(5) Containerization is one of the highest potential payoff areas for reducing logistic
cost in peacetime and future emergency operations. Containerization offers an opportunity for
a greai increase in efficiency of supply and transportation operations (paragraphs 7 threugh 15).

(6) To facilitate overseas movement and handling, the Services should incorpo-
rate standard van-container design characteristics in the future development of modular or
portable facilities, such as shelters, shops, housing, communication centers, computer
centers, command centers, and other advanced base functional elements (paragraph 14).

b. Recommendations. The Board recommends that:

(CN-1) Rased on the sound economic case for containerization and uniformly
favorable respons-- .. Vietnam experience, the Department of Defense adopt a policy that all
oceangoing militar, cargo that will fit in a container will move in a container, with deviations
to this policy treated as clear-cut exceptions. (conclusions (1) through (5)).

(CN-2) The military departments exploit the use of containers by maximizing the
use of containers for purposes to include:

(1) Moving unit equipment to support deployments,

(2) Prebinning of stocks when desirable to facilitate in-theater logistic
operations.

(3) fGeneral cargo distribution,
(4) Temporary storage (conclusions (1) through (5)).
(CN-3) The military departments design portable facilities such as shelters,
shops, housing, commusiication centers, computer centers, command centers, and other

advanced base functional 2lements so that they can be moved as standard van-containers
(conclusion (6)).
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SECTION A
INTRODUCTION

1. GENERAL

a., To develop military logistic systems that are container -oriented presupposes the
capability to support such systems. In the design of a system that will be responsive and
effective, planners must recognize that all elements of the distribution system inust receive
consideration as a whole., Two key elements are supply and transportation, which involve the
positioning of materiel. Supply operations are concerned with providing the materiel and
controlling the distrikution to ensure delivery or issue of the materiel, where, when, and in
the quantity needed. Transportation addresses the movement means by which the materiel is
provided. A containerized logistic system requires the integration of the elements of supply
and fransportation into a total system,

b. Based on Vietnam experience, container-oriented logistic systems concepts will be
outlined identifying those administrative and resource requirements that must be satisfied if
the full potential of containerization is to be attained within future military logistic systems and
operations. In outlining and describing such concepts it is recognized that not all the prere-
quisites for container -oriented logistic systems may be identified, since the evolution and
growth of containerization technology is dynamic. A complete and a bold commitment to
container -oriented logistic systems will, of necessity, be paced by exploiting container ad-
vancements and capabilities as they are attained.

c. Two different but complementary systems, land-water-land and land-air -land, are
indicated because:

(1) The criteria for design of air system containers and water system coutainers
are quite different, although with standard modules and handling equipment they are married
into a total system.

(2) Shippers at cargo origin will generally know with a high factor of confidence
whether cargn offered for shipment will move by surface or by air.

(3) Two different but complementary systems, land-air-land and land-water-
land, have developed in the air and water transportation irdustries cireating an existing split in
commercial container systems developnient,

(4) There is of course a requirement for systems coordination in the development

of these programs—particularly in relation to design of modules and accommodaticn tu standard
trailers and mater als handling equipment.

(5) The dual systems approach, with lateral coordination, is considered essential
in light of the factors mentioned above,

d. These complementary systems are further discussed in the following two sections
of this chapter. Section B contains a discussion of the supply distribution considerations and
the elements and resources necessary for the land-water-Iand system, Section C contains a
discussion primarily directed at those considerations for the land-air-land container system
which differ from the land-water-land environment. Section D concludes the chapter with a
discussion of the urgent and critical requirement for authoritative joint service efforts to
develop container systems concepts.
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2. SYSTEMS CHARACTERISTICS. Areas that must be considered by Service logistic
planners as well as by the joint Service effort in the development of optimum systems for
utilization of containers within the Department of Defense (DOD) include the following:

a. A peacetime system that ensures minimum systems changes and maximum
responsiveness to limited and general war requirements,

b. Recognition that although the commercial industry provides the prime support to
DOD movement requirements, a military capability is required in the initial phases of con-
tingencies or to support areas off normal trade routes.

c. Effective and responsive coordination with emergency control agencies, e.g., the
Office of Emergency Transportation.

d. Optimization with all elements of distribution to include supply, transportation
agencies, and the operating forces.

e. Flexibility to accommodate to changes in requirements, capabilities, and
procedures.

24
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SECTION B
LAND-WATER-LAND DISTRIBUTION SYSTEM

1. SUPPLY DISTRIBUTION CONSIDERATIONS

a, Supplies Susceptible for Containerization. Most of the cargo that could not be con-
tainerized during the Vietnam era consisted of major end items of equipment. Following the
buildup stage, when most unit deployments were completed, the percentage of the total surface
cargo that could have been shipped in containers reached an estimated high of 75 percent of the
measurement tons shipped. Overall, about two-thirds of the surface cargo shipped during this
4-year period could have been shipped in containers.

(1) Table 2 contains a summary of the cargo shipped by surfece from the United
States to Vietnam from 1965 through 1968 and an estimate of the amount that could have been
containerized.

TABLE 2

POTENTIAL CONTAINERIZABLE SURFACE CARGO,
CONUS TO RVN, 1965-1968

Estimated Container-

Calendar Total Cargo izable Cargo Percentage of
Year (Thousand Mlll (Thousands M/T) Total

1965 2,682 1,374 51

1966 6,800 4,064 60

1967 9,713 6,818 70

1968 10,238 7.644 75

Source: Appendix A, Tables 2-1 and 2-5.

(2) Only a small percentage of the potential containerizable cargo was shipped in
containers during the Vietnam era. This was due to the lack of preplanned, formalized
military requirements and the breakbulk oriented system, as well as a lack of readily available
commercial container capability. Although containerization of DOD ocean cargo is increasing
as evidenced by the statistics in Table 3, it appears that as a long-term goal, the Office of the
Secretary of Defense (OSD), should strive for a near 100 percent target for containerizable cargo
to be shipped in containers.

25



CONTAINERIZATION

TABLE 3

PERCENTAGE OF TOTAL CONTAINERIZABLE
CARGO SHIPPED IN CONTAINERS,
GOALS AND ACCOMPLISHMENTS

M Goals
1st Half
Service F_&_GE FY 70 FY 70 FY 71
Army 28 41 50 60
Navy 30 41 39 41
Marine Corps 20 35 22 24
Air Force 20 35 30 45

Source: Department of Defense, Status Report, subject: Logistics Perfori.ance Measurement and
Evaluation System, 31 December 1989, p. 32.

{3) Container eligibility is based on both the physical characteristics of materiel
and the effectiveness and efficiency of the total distribution system. High priority, infrequently
demanded or intensively managed high-cost items are not normally considered eligible for
containerization in surface movement, Supplies required in large quantities such as subsis-
tence (including reefer), general supplies, construction materials, PX items and ammunition,
for which future requirements can be forecasted with reasonable accuracy, offer the greatest
potential for containerization by providing immediate improvement in the effectiveness of over-
seas supply operations for the Services, Containerization of these supplies would, in many
instances, allow containers to be throughput to the ultimate consumer with commensurate
economies in requirements for logistic resources at intermediate supply echelons, or, as a
minimum, when used as temporary storage would relieve the intermediate echelon of much
of the physical workload associated with storage of this type materiel.

(40 Shipments that require a full container for a single line item on a frequent
basis such as tires, batteries, and paper products can be planned so that issues could be made
directly from coniainer. Wicn the container is empty, it can be returned to the transportation
system and replaced with a full container. For example, a unit would receive a containei load
of tires, and the container would be used to store the tires until issued. As the container was
emptied, it could be replaced by another container load of tires and the empty container could
be returned ‘o the transportation system. The ccntainer would be used for brief periods in lien
of a covered storage facility.

(5)  Reefer cargo is totally susceptible to containerization. A recent joint study,
conducted under Defense Supply Agency (DSA) auspices for OSD, showed that 100 -percent of
military reefer subsistence items are containerizable and the use of refrigerated containers for
the shipment of perishable subsistence for overseas support is cost-effective. The following
data indicate the trend in DSA's increased use of refrigerated containers for overseas support:

1966 - 343 containers (west coast)
1967 - 924 containers (east and west coasts)

1968 - 12,459 containers (east and west coasts)

26
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The trend for military utilization would have been greater if more containers had been available
to fulfill requirements. ] Temporary reefer storage problems at origin and destination are
rinimized through the use of reefer containers that can be loaded for direct shipment to the user.
Temporary storage using reefer containers on a rotational basis is both pcssible and practical
and proved to be very economical and efficient during the Vietnam era.

(6) Recent Army test shipments of containerized ammunition2 from five inland
CONUS locations through the outloading port at the Naval Weapons Station Concord, California,
resulted in faster ship loading time, shorter overall transit time, 3 greater safety, and a
possible reduction in pipeline inventory.

()  Although nearly all types of supplies (and even end items of equipment) can be
containerized, each Service, based on its logistic support responsibility and operating command
requirements, must exercise the responsibility for determining what cargo should be contain-
erized. This is as much a part of the Service support responsibility as is the determination of
the quantity of material, to whom it will go, when it must be released, and when it is due at
the consignee. Since the roles and missions of each Service are different, each mus: determine
its particular needs in regard to containerization and how best to take advantage of the benefits
to be derived therefrom. Cargo containerization determination should not remain static. As
requirements and/or capabilities change, Service decisions relative to containerization must be
examined for possible revision for further exploitation.

b. Consignor Considerations

(1) Mechanization of Warehousing and Shipping Procedures (MOWASP) has been
implemented by the Services and the Defense Supply Agency to consolidate issues from each
storage activity for each consignee to the maximum extent possible. This program promotes
effective unitization and containerization of shipments.

(2) To take full advantage of containerization the consignor must be able to obtain
a military or commercially owned container in a timely fashion. If containers are not readily
available at points of supply origin (whether inland or within the commercial port zone) then
consignors will continue to prefer breakbulk shipment methods to meet directed time standards.

(3) Ii the consignor cannot accumulate sufficient cargo for a full container load
then he should have the opportunity and option of sending his material to a container consolida-
tion point, or of having a family of different-size modular containers for consolidation and
shipment tc consignees. This latter system would maintain the integrity of less-than-container-
load lots and still take advantage of the benefits of containerization even if an intermediate
consolidation point had to be utilized.

(4) Flexibility in the choice of shipment methods must still be retained by the
consignor so that the advantages oi each method may be utilized. Since everything will not be
shipped by container, all of the other shipping methods will continue to be used when they each
meet the need of the particular shipper Service.

Inpefense supply Agency, Report, Cuntainerized Shipment for Overseas Perishable Subsistence Support,
August 1968, pp. 2 and 94,

2Hq., USAMC, Report of Frujest TOCSA, 20 April 1970.

31st Logistical Command, to JLRB, Messsge, 3109187 January 1970, subject: Sealand Ammunition
Movement.
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C. Documentation

(1) Containerization offers a reduction in paperwork, particularly in the area of
transportation documentation. Basically, there are fewer documents needed to ship a container
load than to make many small shipments. With a fast-moving container operation, complete,
easily understood and timely documentation is essential. For breakbulk cargo, documentation
errors or omissions can frequently be rectified by the discharging terminal. However, with
closed containers, documentation errors, for the most part, would not be noted until delivery
to the consignee. This is too late and could result in critically needed items being sent to the
wrong destination. Documentation techniques require further refinement and positive controls
to ensure the manifest is of such quality as to preclude the need for opening the container and
inspecting and identifying the contents prior to transshipment. 4

{2) Documentation problems have plagued commercial operators in much the same
way as the military. The Depavrtment of Transportation and the San Francisco Marine Exchange
have accepted a one-page letter size form proposed for use £y United States sea, air, rail, and
truck carriers and shippers engaged in overseas irade. This form will probably be adopted,
since a study by the National Committee on International Trade Documentation and the Depart-
ment of Transportation showed that the present commercial documentation cost amounted to

$5 billion annually. 9

(3)  Although the military is ahead of commercial industry with the standardization
afforded by Military Standard Transportation Movement Procedures (MILSTAMP), there will be
a future need for a more sophisticated documentation system to permit identification of container
contents and location of the container in the pipeline, This w .d not require toc much reiine-
ment to the current military documentation systems but would be enhanced by more automatic
data processing (ADP) capability at terminals and intransit points. In addition, documentation
procedures will require the flexibility to adapt to new concepts or techniques such as the forward
movement of modular containers without the loss of supply or transportation documentation
integrity and also with a minimum administrative burden being placed on the transshipment point.

d. Consignes Considerations

(1>  An evaluation of the role of cc¢ntainerization on the supply system requires
some appreciation for the amount of cargo that must be handled by the diiferent echglons of the
overseas area supply system. The overseas supply system is basicaily comprised of the con-
sumer echelon and one ¢r more intermediate storage echelons. The storage echelons are
established to pre-posit.cn supplies closer to the consumer without burdening the operation and
to accommodate the order and ship time surges that exist in the distrinution system. The
quantity of supplies handled at each echelon is sensitive to the system's basic concepts.

(2}  Many benefits are tc be gained by containerization even when circumstances
require stuffing or unstuffing at intermediate points. An optimum system would containerize
everything at source and move the container to the ultimate user. The size of the using unit,
its location, accessibility, mission or other constraints all affect the capability of the consignee
to accept and handle fuil container loads in a forward area. To the maximum extent possible,
the stuffing point must be aware of the problems and restrictions of the consignees and plan

container shipments accordingly.

{3)  Another benefit of container operations will accrue when resupply requisitions
can be grouped and convidered as a request for one container full of assorted supplies ware-
housed in a container for one consignee in cumpliance with a standard overseas locator sysiem.

'fl.st Logistical Commuand, After Actioi: Report Project TOCSA, 17 - 21 Junaary 1970.
2John T, McCullough, "Containerization Comes of Age," Distribution Mﬂer. October 1963, pp. 41 - 51.
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Then, instead of the overseas activity having to open the container upon arrival and removing,
inspecting, and receiysing for each item, the container, upon receipt, can be spotted in the
storage area, the locaior and stock balance cards updated, and the materiel issued when required.
Such a system would aiso alleviate the immediate requirement for covered storage in the initial
phase of deployment. Ordering of supplies in bulk lots as opposed to single-line item requisi-
tioning for small lots would allow block stowing.

(4) The utility of containers would be considerably enhanced if inserts (Figure 3)
or modules were available to facilitate unstuffing operations, maintain consignee integrity of
materiel, improve and simplify control of documentation while materiel is in transit, provide
at least temporary protection from the elements, reduce pilferage, and increase the potential
of intermodal transfer incident to the throughput of materiel to consumers. Except for items
such as subsistence, ammunition, construction material, and general supplies consumed in
large quantities, many retail level consumers or distribution outlets will not generate adegyuate
requirements to effectively and efficiently use the capacity of an entire van sized container unless
deliveries of materiel are delayed for the purpose of consolidation into full container loads.
Because such delays will not be acceptable many times, modular stowable containers or the use
of consolidation and distribution points will be necessary for a fully developed and successful
system.

(5) Some of the variables that will influence both supply and transportation con-
siderations in containerization are decisions on the categories of materiel that can be received
in containers, consolidation by destination, consignees capabilities, or limitations for accepting
and turn around of containers, and temporary storage requirements.

e. Movement and Supply Intelligence

(1) The containerization of a single commodity consigned to a single consignee
presents no problem with respect to supply and transportation interface. When containers are
stuffed for multiple consignees or with multipack boxes the current Military Standard Requisi-
tioning and Issue Procedures (MILSTRIP) and MILSTAMP do not provide adequate and timely
intelligence. The total supply visibility problem is compounded when material is sent through a
consolidation point. As pointed out in Cahpter IV of the Transportation Monograph, under
current procedures the master Transportation Control Number (TCN) of each shipment unit in
the container is perpetuated in the documentation; however, the ability to associate the master
TCN with individual requisitions placed within the container is difficult and time consuming.
Paper identification of the specific stock number or requisition number of the supplies in
transit may not be readily available, but the need to identify each requisition will diminish
because containerization provides a greater assurance of timely delivery of the supplies to the
requisitioner than is the case in breakbulk operations.

(2) The use of container modules will materially assist in solving the documenta-
tior: L voblem. Adaptation of documentation to permit module identification within a larger con-
tainer will simplify necessary supply and transportation information. Logistic information
systems such as exist at the Logistics Control Offices at Fort Mason, California, and
Brooklyn, New York, and the Navy's ship locator systems can be used for location and diversion
of critical supplies in containers. (See Figure 4.)

2. DEPOTS, MANUFACTURING PLANTS, AND CONSOLIDATION POINTS. To achieve
maximum economy and other benefits of containerization, consolidation of cargo in containers
should be accomplished at origin to the maximum extent practicable. Because of the different
Service supply distribution systems, provisioning practices, transportation resource capability
and availability, and other logistic considerations, sources of containerized supplies for
movement to forward areas may be one of the following.

a. Depots. As noted previously, MOWASP provides the management tool by which sup-
plies may be consolidated for shipment to forward areas. Containerization, however, also re-
quires physical capabilities. Appropriate materials handling equipment (MHE) must be available to
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facilitate movement and handling such as required for conventional movement by rail or motor
carrier. Adequate marshalling area, to include hardstand, is required to permit ready availabil-
ity of containers for stuffing. Containers that arrive at depots in semitrailer configuration re-
quire no special container transfer equipment other than a tractor for intra-depot movement. For
those depots with rail heads and which receive and/or ship containers on flat cars (COFC), a
container lifting device (crane or forklift o’ 50, 000-pound capacity) (Figure 5) is required to trans-
fer the contziner from the flat car to the chassis. Adequate chassis must be available.

b. Manufacturing Plants. These refer primarily to those plants that are either Govern-
ment or commercially owned or cperated which manufacture commodities in volume, such as
subsistence and ammunition. The equipment requirements at these locations are similar to
those described for supply depots, especially as they relate to the 50, 000-pound lift capacity
and chassis for intraplant movement. Cognizant elements of the DOD have responsibility to
ensure that facilities and equipment are available to permit maximum efficient containerization
of cargo. Containerized ammunition movements are currently restricted by intermodal trans-
portability criteria. Service coordination with the U.S. Coast Guard and the American railroads
is required to ensure that authority is granted for efficient containerized ammunition movement
by rail compatible with ocean transport load restraint criteria.

c. Consolidation Points. These points, established to permit consolidation of small
lot shipments into container loads, may be identified with the four following concepts.

(1}  Depot Consolidation—Similar to that performed by Sharpe Army Depot, New
Cumberland Army Depot, and other inland depots during the Vietnam era. For this operation
tie physical requirements would be similar to those required at the supply depot described
previously. Facilities for receipt, holding, and consolidation of the small-lot shipments, as
well as procedures for control and documentation, would need to be identified and ensured.
Service supply distribution policies anu procedures would need to be examined for possible
revision when this concept is adopted by the affected Services.

(2} Pcrt Terminal Consolidation—Similar to that performed at the Military Ocean
Terminal, Bay Area. Terminal stuffing of containers should be kept to a minimum; however,
it will continue to be required for these supplies that generate in the port terminal area. Re-
quirements for these procedures are similar to those performed by the inland depot consolidation

points.

(3} Vendor Consolidation—As resources permit and through-movement system
procedures are refined, there wil! be an increased potential for containerized movements of
direct vendor shipments to overseas destinations. The Defense Contract Administration Service
in performing the traffic managen.ent role in contract administration will need to have the
closest possible coordination with the procurement elements of the Services, the Defense Supply
Agency, and the transpor‘ition operating agencies, to ensure that the relationship of contain-
erization and Service procurement policies are recognized and responsive to the container
oriented Service !»gist ¢ systems.

{4) Other Consolidation Points—For example, the small shipment consolidation
efforts »f Military Traffic Management and Termiual Service (MTMTS), designed to support con-
tainerized movements to Vietnam and also to reduce CONUS line haul charges to west coast water
terminals, can be oriented to a source to user concept as capability is expanded to permit in-
tegrated land-water-land container movements.

3. PROCEDURES FOR MOVEMENTS OF CONTAINERS

. Current Procedures. As described in the following paragraphs, there are presently
four administrative procedures for the movement of containerized material. (In the following
discussion the shipping activity is the user of the container service.)

(1) Breakbulk. This procedure is the mezns by which the CONEX container and
other small containers movemen.s are currently made. The container is offered for shipment
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by the shipping activity to MTMTS. In turn, MTMTS offers the shipment to the Military Sea
Transportation Service (MSTS), which books the cargo to a ship. The MTMTS advises the ship-
ping activity to send the container to a specific port where it is held until the appropriate ship
comes on berth. The container is then loaded aboard the ship and moved to the overseas port,
where it is discharged ard moved onward to its destination by transportation arranged by the
overseas command.

(2)  Through Government Bill of Lading. A Through Government Bill of Lading
{TGBL) service is characterized by a single commercial contractor being responsible in accord-
ance with an approved tender filed by a land or an ocean carrier, for the movement of cargo
between origin and destination points utilizing commercial resources. Although a CONUS inland
carrier, an ocean carrier, and an overseas inland carrier may be involved, there is siiigle
responsibility for the total movement. One Government Bill of Lading is issued that covers the
total through service provided at a through-rate. Although ocean rates are shown separately to
comply with existing laws the cargo moves under the auspices of the commercial carrier,
normally through commercial facilities, and does not rouxtinely incorporate all provisions of
MILSTAMP, e.g., there is no ocean cargo manifest prepared by MTMTS. A TGBL may apply
to a single commodity or to broad categories of cargo. In addition it may provide for service
between two specific points or may cover service from a number of points at origin to a number
of points at destination. Under existing DOD policy, the authorization of Military Airlift Command
(MAC) and MSTS to use TGBLs is restricted to shipments originating at air or é)ce-an terminals
or within the Interstate Commerce Commission defined port commercial zone. ° Some TGBL
arrangements provide that further transportation from the overseas discharge port to the in-
land destination may be furnished either by the contractor or by the overseas commander.
Under the TGBL method, MTMTS advises the shipper which carrier to use aad, from that point
on, the arrangerments for the movement of the cargo are made by the shipper and carrier. For
record purposes, MSTS is advised by MTMTS of which ocean carrier is involved in the TGBL
movemennt.

(3) Container Shipping Agreement. This procedure provides for service between
the port commercial zone in CONUS overseas termirals and inland points in overseas areas at
the option of the overseas commander but specifically does not provide at present for through
service from inland CONUS points. The container agreement is established by MSTS making
annual solicitations to ocean carriers for container service. The agreement sets forth terms and
conditions including separate rates for each segment, i.e., (1) pier-to-pier service for each
trade route, (2) drayage within the port commercial zone in CONUS and (3) in some instances,
line haul rates tor inland movement in overseas areas. The agreement also provides for the
carriage of Government-owned or -leased containers. The competitive position of each carrier
is protected for 1-year based on the rates submitited in response to the annual solicitation. Ynder
the present system, MSTS determines the low cost carrier and orders service through an MSTS
shipping order. The ocean carrier is responsible for the through movement and MSTS pays the
carrier from the Navy Industrial Fund for that service covered by the shipping agreement.

All cargo moves under the direct control o! the military, including movement through military
owned or controlled facilities and also incorporates most provisions of MILSTAMP. If inland
movement is involved within CONUS, MTMTS coordinates with MSTS in providing the shipper
with ali necessary information including routing of the container to the applicable ocean terminal.

{4)  Contract Service. Both the TGBL service and the container agreement are
associated with estahlished service, i.e., ocean carriers serving designated overseas destina-
tions. These types of service were not available to support operations in Vietnam and led to
the fourth procedure, which is associated with contract service arranged between MSTS and a
specific ocean carrier. This service included commitment of a specific capability and number
of scheduled sailings. It also included the use of contractor CONUS terminals, line-haul equip-
ment, materials handling equipment, and management. Guarantees were provided as to the

"
'OSD s Ly, Memorandum, subject: Through Goverament Bill of Lading (TGBL) Transportation, 10 July 1965.

34

e S S S

e e

L3




F oy

CONTAINERIZATION

tonnage that would be shigped. Under this procedure, the military shipper notified MTMTS of
the requirement; MTMTS arranged for transport of the container to the shipping activity, if
beyond the port commercial zone, and the shipper stuffed the container and moved the container
to the designated loading port. The contract generally was oriented to the port commercial zone;
however, MTMTS did arrange for some movement to and from specific inland depots.

b. Movement to the Port. Actual movement of the container from the stuffing point to
the water port may be accomplished via rail using either trailer on flat car (TOFC) (Figure 6)
or container on flat car (COFC) (Figure 7) service depending whether the container has moved
with or without chassis. Over-the-road movement may also be performed when the container
is in semitrailer configuration. Drayage within the port commercial zone is normally over-the-
road, Line-haul movement arrangements within CONUS are normally arranged by MTMTS.
Overseas, the line-haul arrangements miay be part of the particular service provided or arranged
by the overseas commander. Drayage within the CONUS port commercial zone may be part of
the particular service provided or arranged by MTMTS or MSTS. Overseas, drayage is

normally included within the shipping agreement, but may be arranged by the overseas com-
mander,
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c. System Difficulties. Even though considerable flexibility and some efficiency exists
within the four procedures described, an integrated routing of containers has not yet been
developed. Major advancements are required if optimum systems integration is to be achieved.
However, improvements that are made must ensure that transportation services are responsive
to the systems' concepts and requirements of the users.

(1) Obtaining Rates. Transportation rates have been established separately for
each segment of the transportation system for breakbulk shipments. Through-container rates
from inland CONUS origins to inland destinations overseas (and vice versa) have not been
readily available. The development of through rates would facilitate the establishment of
integrated routings of containers by any mode of transportation from origin to destination.
Each segment of a through rate could be identified separately. The lack of through rates has
hampered the extension of container movements to and from inland peints and has fostered
continued breakbulk operations. Formerly, regulations governing ocean carriers prohibited
them from filing through rates and through routing except on a case-by-case basis with a line
haul carrier. The reguiations have been revised by a ruling of the Federal Maritime Commis-
sion on 15 April 1970.

(2) Availability of Containers. The availability of large intermodal containers
has been limited by an inadequate inventory of containers, almost all of which are commercially
owned; the lack of container interchange agreements; the fact that many of the containers are
of sizes peculiar to a single ocean carrier; and the lack of commonality of handling equipment
in the carriers' systems. Availability can be improved substantially by standardization, con-
tainer interchange agreements between the owners, and a larger commercial and military
inventory of containers. In particular, the lack of interchange agreements has prevented
shippers from using readily available containers belonging to one commercial carrier while
containers belonging to another carrier have to be obtained and positioned for use. A closely
related area that requires additional emphasis is the leasing by the military of commercial
containers for intermodal movements.

(3) Container Booking Procedures. Except for the relatively few TGBL con-
thiner shipments, container movements are made under contracts through container agree-
ments or special controls of affreightment. After the military shipper identifies his con-
tainer requirement to MTMTS, MTMTS places the requirement on MSTS. Then MSTS deter-
mines carrier capability and evaluates tonnage distribution and cost considerations. Once the
ocean carrier has been selected, MTMTS is advised and the necessary traffic management
information is provided the shipper to permit him to obtain the container, stuff it, and move
it to the designated water terminal. The essential problem is that the procedures are seg-
mented and do not promote integrated movement by the land-water modes. There is a
potential for increased integrated movement of containers from inland poinis in CONUS
through additional TGBL service and/or by expanding container shipping agreements to cove=
shipments originating outside the port commercial zone.

(4)  Other Considerations. Other traffic management and military considerations
have also impacted on container procedures and utilization. These other considerations
included required equitable tonnage distribution between carriers; reduced transportation
charges resulting from utilization of transit privileges at depots; the need to suppo.t military
capability such as the military ocean terminals; balanced use of the MSTS nucleus fleet and
U.S. merchant marine; and the use of contracts and arrangements with the shipping industry
to obtain commitments for the use of ships in emergencies.

4. CONUS GCEAN TERMINALS. Containerized shipment of cargn has caused considerable
modification in commercial water terminal operations owing to the savings possible through
reduced cargo handling costs and reduced ship turnaround time. New requirements have
impacted terminral design in the areas of tunctions, layout, and mechanization. Under the
present concept of container operations, the main pier areas are dedicated to the uninterrupted
flow of cargo between the inland transport mnde and shipside and with all terminal facilities
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intensively utilized. Containerships are frequently discharged and reloaded at pier side in 24 to
48 hours as compared with 10 to 14 days for breakbulk ships. These concepts are equally
app.icable to both military and commercial container facilities in CONUS.

a. Container Port Design

(1)  The layout for 2 modern container port in CONUS (Figure 8) must give careful
consideration to access by rail as well as highway transportation. Sufficient space should be
provided for efficient rail and highway container marshalling areas with room for assembling
vans for loading aboard ship and for holding vans awaiting transport to their inland destination.
Approximately 12 to 15 acres are required to provide for marshalling each 1, 000 containers
20 feet in length. This requirement is predicated on single tier container unit (on or off chassis)
parking where sufficient space is available in the port. If marshalling land is critical, con-
tainers could be stacked up to three to five high using straddle carriers (Figure 9) or overhead
cranes. Where land is cost prohibitive or unobtainable, multistorv container warehousing
may be desired.

(2) Other functions incident to cargo handling must also be provided for but not
necessarily in the immediate area of ship pier operations, These include administrative
services, customs examination and clearance, and consolidation of less than carload and
truckload cargo into full container loads (stuffing), and unstuffing of containers designated for
breakbulk distribution.

(3) Introduction of Lighter Aboard Ship (LASH) and Sea Barge Carrier (SEABEE)
operations will also require the development of facilities for staging containers and other

cargo for loading or discharging onto the barges, which are an integral part of these two systems.

b. Facility Requi,emeats. The three major areas of concern in the development of
facility requirements to support container operations are the piers, marshalling areas for

holding containers, and a covered facility for stuffing and unstuffing containers.

(1) Suitable deep-water piers are required for the efficient handling of modern
oceangoing cortinerships. With the continuing expansion in the size of these ships, adequate
pier frontage and alongside water depths must be provided. It would also be desirable to have
the piers equipped with a roll-on/roll-off (Ro/Ro) interface to provide the flexibility of handling
combination Ro/Ro contairerships, such as the multipurpose ships, as well as straight con-
tainerships. Shallow-draft pier space must then be made available to support the loading and
discharge of the barges integral to the LASH and SEABEE operations.

(2) Container stuffing and unstuffing facilities are required in the terminal area
to consolidate small lot cargo shipped into the terminal as individual shipments and toc unstuff
those containers necessary to permit onward distribution of small cargo lot to inland consignees.
As long as the majority of containers are stuffed in the port commercial zone, the space
requirement will remain large. As more containers are provided to the inland consignors
for stuffing at origin, the size of the facility required in tha terminal area can be reduced.
This facility should be located so as not to impede the smooth flow of containers from the
marshalling areas to shipside and vice versa. Sufficient MHE must be provided to support
this operation.

(3) Marshalling areas must be located near to the pier area to provide for
marshalling containers for loading aboard ship and for holding containers awaiting movement
to their inland destination. This total requirement can be computed generally in terms of
needing 12 to 15 acres for each 1,000 containers (20-foot iength cn or off chassis) to be
staged in a single-tier configuration, Where areas available for marshalling are critical,
smaller areas can be utilized provided that the containers are stacked and that sufficient con-
tainer handling equipment is previded to support the type of storage elected. The use of multi-
story container wacehouses is a feasible alternative and would permit reduction of the
marshalling area required.
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c. Container Handling Equipment. Container handling equipment is at essentially the
same stage of development as the container itself. Because of the wide variety in types of
equipment that have been developed by the commercial container operators, the military has
a number of options available for selecting the types of equipment desired for a modernized
container facility. This range of options, however, will be narrowed by the determination of
the type of terminal operations that will be employed. For example, a system relying pre-
dominantly on the horizontal storage of containers, on or off chassis, requires one variety of
handling equipment, whereas a system utilizing vertical storage of containers generally re-
quires a different type. Container handling equipment falls generally into two categories—that
required for ship-to-pier transfer and that required f~r terminal operations.

1)  The transfer of containers from pier to ship and ship to pier is normally
accomplis* »d by the use of ship- or pier-mounted gantry cranes. Although the ship-mounted
cranes provide an often valuable self-sustaining capability, and permit the ship to call at ports
lacking in special handling facilities, they also restrict the number of containers that can be
loaded aboard, as well as dedicating the crane to one ship whereas shore-based cranes
service many ships. For reasons of economy, the commercial trend is toward the procure-
ment of the larger, faster nonself-sustaining variety of containerships that require the support
of some variety of pier-mounted heavy-lift crane. The pier-mounted gantry cranes (Figure
10) such as those employed at Cam Ranh Bay and at most commercial container facilities in
CONUS are the most desirable ship-pier transfer devices available. This pier-mounted crane
has a high container transfer rate with major emphasis on speed and control and can service
a fleet as opposed to one ship. It also has the advantage of being able to work ships with
conventional cargo gear and the ability to reach two or more lanes of traffic on the pier as
compared to the ship-mounted crane, which normally has limited reach and can service only
one lane of traffic on the pier apron. Other less desirable devices used for ship-pier operations,
include the use of heavy-lift house cranes fixed to the pier, and heavy-lift crawler (Figure 11)
or floating cranes. The transfer of containers by the various lifting devices was greatly
facilitated by the development of spreader frames equipped with automatic self-leveling devices
and automatic container hooking devices matching with the container corner fittings used. The
self-leveling devices incorporated into the spreader frames assure that the container will be
maintained horizontally during handling operations no matter where the longitudinal or trans-
verse center of gravity of the container might be located.

(2) The types of equipment required to support terminal operations are essen-
tially determined by the type of terminal operations to be employed. For example, a system
relying predominantly on the horizontal storage of containers or chassis would require the
availability of a sufficient number of chassis to support the staging of shipload lots and
sufficient hardstand for parking the combined units. On the other hand, it would require
procurement of 2 minimum number of other more sophisticated lifting and transfer devices.
Terminal operations employing horizontal s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>