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The importance of the container ship for future logistical planning is difficult to
overestimate. Because of this new development, a significant reduction in transporta-
tion costs and a revival of the U.S.-flag merchant marine are realistic prospects. These
two trends will increase the capability of the United States to logistically support
overseas commitments, but careful planning is necessary if their full effect is to be

achieved.

AN ANALYSIS OF THE EFFECT
OF THE CONTAINER SHIP REVOLUTION
ON MILITARY LOGISTICS

A research paper prepared

Commander James H. Gallaher, U.S. Navy
School of Naval Command and Staff

Spark lor u scalift yersion of
the industrial revolution has been
ignited by those who have pio-
neered development of the con-
Lainer and ('.()nlaim:rsllip.]

This statement by the Commander,
Military Sea  Transportalion  Service
(MST5) sums up Lhe great changes
which have been taking place in Lhe
merchanl marine. The container ship
revolnlion began in 1957 when Sea-
Land Service, Ine., intreduced three G2
cargo ships converted Lo carry 220
conlainers in  Allanlic  couslwise
shipping. [L look about 10 years lor
conlainer ships Lo prove Lheir value, and
in 1967 the firsl conluiner ships were
built thal were new econstruction and
nol conversions [rom older cargo ships,
Sinee that lime conlainer ships have

rapidly replaced traditional break-bulk
ships in the U.S. merchant marine and
hold promisc of restoring the United
States Lo a more compelilive position in
occan lrade.

The container is a simple aluminum
or sleel box, wilth doors al one end or at
the side, into which break-bulk cargo is
packed. For the first time in transporta-
lion history, an atlempt has been made
Lo standardize unil sizes of bulk cargo
lo be handled by truck or rail transport,
dockside equipment, and the cargo
vessel, The conlainers themselves are
very [lexible, being available in conligu-
ralions such as wirc mesh, lank, or an
open slructure which can he folded fat
for slorage.

The key Lo the ¢flicient operation ol
conlainer movement is slandardizalion
nol only ol conlainer sizes, but of
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corner [illings and cquipment needed Lo
fasten and move the containers through-
out their movement cyele. Ideally, the
container is acaled at the initial shipping
point and remains unopened until its
final destination, therchy redueing
handling of the cargo and preventing
loss, misplacement, and pilferage of
cargo.

With the revolution ol transporting
aterial, it has become necessary to
design a new range of equipment for the
cffective and efficient movement of
containers, It includes, for cxample,
speeial truck chassis, rail flatcars, mohile
container alackers, and transporters. 1t
has also been nccessary Lo construet
integrated oeean Lerminals with con-
tainer slowage arcas and special dock-
side crancs.

Of prime importance to the military
shipper has been the necessity for de-
signing 2 tailored occan vessel lor the
carriage of the containers. These vessels
have hecome known as “cellular con-
tainer ships.” Within the holds there are
cellular struetures of angle iron forming
container guides onto which the con-
tainers are stowed, The container move-
meni within the ship is vertical only,
and therefore large hateh openings are
required Lo make maximum use ol the
ship’s hold. On many of these ships no
cargo-handling  facilitics are provided,
thus these ships operate only from

special  container  porls  which  are
equipped with highly automated gantry
crancs Lo load and unload the ships,

In such a highly automated system a
very [uel lurnaround lime is achieved, as
it is possible Lo unload and load a
container every 4 minutes. The time in
port is therefore cul Lo a maller of
hours rather than the weeks necessary
for a standard dry-cargo ship, The maxi-
mum economy ol econlainerization is
realized only il this high speed of
loading is achieved.

Revolutionary Changes in the U.S.
Merchant Fleet. As shown in lable 1, the
present LS, privately owned dry-cargo
fleet consists of 598 ships with an
average age of 19.2 years, OF this total,
90 ships are container ships representing
185 notional ship equivalents. In other
words, the average eonlainer ship can
replace about two average dry-cargo
ships. This replacement factor is lower
than might he expected hecause the
container ship fleet has many units
which were converted from conven-
tional cargo ships which are smaller and
slower than the second generation of
container ships. Based on the efficien-
cies of the second generation containet
ships, the replacement factor would be
much  higher. Container ships which
Iave heen built new, as opposed to

thosc converted from  conventional

TABLE t—DEVELOPMENT OF U.S. PRIVATELY OWNED
DRY-CARGO FLEET?

Total Avg.
o. Age
Yeoar Shipsb In Years
1950 593 7.5
1955 620 11.9
1965 h57 18.2
1968 599 19,2
1969 598 19.2

Total
Total Notional
Container Containar
Ships Ships
a3 43
78 136
96 185

a .
Excludes bulk cargo, reefer, and coastal ships.

b -
Source: U.5. Military Sea Transportation Service, Mar-
chant Ship Register, July 1969, p. (.
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cargo ships, will have an average replace-
menl {aclor ol more than 4 to 1 by
1973,

An example ol second gencralion
conlainer ships is the ULS. Lincs Ameri-
can Lancer, which carries 1,200 20-lool
conlainers, has a cruising speed of 21
knols, makes a round Lrip from the
United States Lo Furope every 21 days,
and replaces 17 standard World War Il
treighters. Sca-Land Service, #n unsubsi-
dized U.S.-lag carrier, is building in an
overscas shipyard five 33-knol container
ships whlch will cach carry 1,000 con-
tainers,?

As can be seen [rom the ahove Lable,
the lolal number of ships in the U.S.
dry-cargo (lecl has remained relalively
slatic for the last 20 years, and Lhe
majority of the ships in the flect arc
nearing retiremnenl  age. Signilicanlly,
conlainer ships are rapidly becoming a
substantially larger part ol the Lolal
lleet, going from 5 pereent of the flect
in 1965 to 16 pereent in 1969, Projec-
Lions for the number of conlainer ships
in the merchant fleet by 1973 indicate a
Lolal of 131 conlainer ships representing
371 nolional ship equivalents, From the
high average age of the total merchant
fleet, il is apparent that there will be a
large reduction in the number of con-
ventional dry-cargo ships in Lthe near
[uture and a related increase in Lhe
percentage ol conlainer ships, For Lhe
military conlingency planner, who musl
rely heavily on occan shipping for logis-
lic support, these revolutionary changes
have far-reaching consequences,

Included in the 1973 projection of
131 container ships are 14 newly devel-
oped barge-carricr ships which arc under
conlract in U.S. shipyards. The opera-
tional concepl of these barge-carriers
cenlers on the shipper loading his goods
into a large harge or medium-sized
lighter at either a river or occan perl.
The harge or lighter is then moved by
tug Lo the occungoing ship’s side, where
it is then loaded aboard and carried to
its port of destination. In the delivery

port Lhe barge is put into the water
oulside the congested port arca, and the
cralt are then towed Lo local warchouses
or through inland walerways Lo the
ultimale destination. There are  eur-
renlly two diflerenl lypes ol barge-
carriers under construclion and a third
type in the preliminary planning stage.

The first barge-carriers Lo be buill are
the lighter Aboard Ship Handling, or
LASH, vessels which will be 814 fect
long with a drall of 28 fcet and will
carry 01 barges with a capacily of 440
long tons cach, or 1,508 conlaincrs. The
barges themselves may be loaded with
conlainers or break-bulk, Eleven ol
these vessels are Lo be constructed for
U.S.-flag operalion at a tott cost of
over $200 million. The LASH ship will
have a 500-ton ganlry cranc capable of
loading an catire ship of barges in 18
hours. The ship will have the flexibility
Lo handle lighters, standard containers,
bulk commoditics, balcd goods, ma-
chinery, refrigerated and general cargo
and is cxpected Lo replace seven general-
cargo ships on an Allantie shipping
route. Delivery of the first U.S.-flag
LASH is scheduled for 1970,

A sceond type of harge-carrier is
represented by the so-called SEABEL-
class barge and inlermodal carrier. Three
ships of this type are under conlract at a
cost of over $32 million cach and are
scheduled Lo enter serviee in 19712
They will be 875 feel long wilh a drafl
of 31 fecl and will carry 38 barges with
a capacily of 830 long lons cach or
1,600 standard conlainers, Loading will
be by usc of a submersible clevator
located at the stern which will have a
lifting capacily of 2,000 tons. The ship
15 designed Lo be highly [lexible, com-
binmng the characteristics of a barge-
carricr, roll-on/roll-ofl vessel, container
sbip, unilized or palicl earrier, heavy-lift
vessel, or quasi-lanker. 1t is nol ccllu-
larly eonstructed and, as a conseqnence,
is not reslricled Lo a single barge sizc.

A third Ly pe of barge-carricr ship, the
“Stradler,” is only in the planning stage

Published by U.S. Naval War College Digital Commons, 1970
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ol development. [ is conceived as a
gianl cotamaran 1,160 leet long that
will carry len  12,000-ton  satellite
barges. The cosl, estimaled at $16 mil-
lion, will be less Lthan cither the SEA-
BEE or the LASH, bul the “Stradler™
will carry many limes more cargo.® The
cosl ol such large barges, however, will
greally inercase Lhe cost of the total
sysLem,

Another speeial calegory ol ships
which is included in the current 96-ship
conlainer fleel is Lhe roll-on/roll-olf
ship. Six ol these ships, capable ol
carrying wheeled vehicles or other units,
are in service now. One of the largest is
the G'TS Admiral William M. Callaghan,
which is privately owned and chartered
Lo MSTS. The Callaghan has heen op-
crating lor the military from the LS,
cast cousl lo DBremerhaven, Germany,
since 1907, carrying ailos, military
vchicles, and conlainers.  Expericnee
with this type ship has demouslrated
significant benelits Lo the military in Lhe
form ol flexibility and redueed Lransit
and port handling times.”

The biggest roll-onfroll-ofl ship in
commercial  service is  ‘'ransamerican
Teailer Transporl’s Ponce de Leon
which carrics no conlainers or general
cargo. The Ponee de Leon 1s a 700-fool,
20-knol ship which was designed for
rapid drive-on loading and, unlike carlier
roll-on/roll-off vessels, was buill with
three large side openings connecled by
ramps Lo Lhe doek and leading inside the
ship Lo three trailer and Lwo aulo decks.
The ship carries 260 40-fool Lrailers and
more Lhan 300 aulos or lrucks on a New
York Lo San Juan run. L can load and
unload in ae little as 8 hours.®

Military Requirements for Occan
Shipping. In an age where greal lon-
nages ol cargo are whisked around the
world in a maller of hours, the military
need for a large dry-cargo scaliflt capa-
bility may be questioned by some.
However, hecause the 115, military
musl rely heavily on peacetime com-

mercial cupability to supporl warlime
operalions, cconomics diclales a pri-
mary reliance on ocean shipping Lo
support military operations 30 days
aller lhe outhreak of hostilities, With
the innovations taking place in shipping,
this reliance should conlinue inlo Lhe
{oresccable (ulure.

In fiscal year 1909, 30.9 million
measurementl  lons ol military  cargo
were sealilted, more than any year since
World War IL7 This is even maore than
the total of 28.5 milbon measnrement
Lons shipped in 1953 during the height
of the Korean conflicl.® Ronghly 94
pereent of cargo movemenl Lo Korea
was by commercial ships, and 96 per-
cent ol military cargo has moved Lo
Southeast  Asia by commercial  and
Government sealift.’ Of the 30.9 mil-
lion measurement Lons ol military dry
cargo moved by sealift in 1969, 3.5
million measuremenl lons were con-
tainerized. The use of conlainer service
by Department of Delense shippers (or
exporl cargo has shown steady growth
in bollh lonnage and in number ol
conlainers from the first quarter (iscal
year 1967 through fiscal year 1969, The
full potential ol containcrizalion has
nolt yet been realized by the Depart-
menl of Delense. L is estimated that
tnore than 50 percent of all military
cargo is amenahle Lo movemenl in 2
containerived sysl(:m.'0 The conlainer
ships operaling under the U.S, flag in
1969 were capable of transporting 18.0
million measurement Lons, and by 1973
their capability should reach 37.3 mil-
lion measurement lons.

Although some mililary Lransporla-
lion managers have expressed opinions
thal more conlainer capabilily eould be
used by the Department of Delense,
espeeially in South Vietnam, the Llotal
capabilily available appears Lo be ade-
quate for the near (ature. It shonld be
noled thal the conflicl in Soulheast
Asia has been adequately supported
wilhoul resorl lo the requisitioning of
ships, a power which is available Lo the
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President during periods of [ull mobili-
zalion.

In spite of some inilial difficullics,
the presenl comhat operation in Viel-
nam is heing adequately supported by
the current fleet. This does nol mean,
however, Lhal capabilities will be ade-
quate for a future war. MSTS has
expressed douht that the U8, merchant
marine has the eapabililty to support a
major mobilization for war.'' The
reason for Lhis pessimism by MSTS is
the general overage of the U.S. mer-
chanl marinc and Lthe more immediale
prospeels of modernizing this [leel.
While it is apparent thal merchant ships
will nol be replaced on a one-for-one
basis, mnch ol Lhe lost capabilily is
being subslituted by new  container
ships. For a l-ycar period ending 30
April 1969, 57 dry-cargo ships were
serapped, while the notional ship equi-
valent conlainer ships buill in 1969
were 49,12

While the replacement eriteria for 1
year does not cslablish a trend, il doces
appear lhat container ships do hold
gome promise of replacing the eapability
of the shrinking merchant flect. There
exists a related prohlem. Will the con-
tainer [leet have the flexibilily neecssary
lo snstain (nlure military operations?
Two clements of the problem of fexi-
hility arc: (1) will there be adequate
conventional break-bnlk or roll-on/roll-
off ships lo move the 49 percenl of

military cargo thal cannol he moved in
container ships; and (2) is there danger
thal conlainer ships will be of litlle use
in conlingeney operalions in under-
developed  arcas hecause they require
special cranes al the porls? Both of the
above questions can be partially an-
swered from table L.

Table 11 indicates thal a total of 11
sclf-sustaining ships and 5 nonscl-sus-
taining ships were huill in 1969, and 21
gelf-snstaining ships and 14 nonsell-sus-
Laining ships are projected for the
period 1970 throngh 1973, This com-
paratively hricf period of time doces not
substantiale a Ltrend, bnl it does show
the eurrenl inclinalion of U.B. ship-
owners to wanl the flexibility of being
able to handle hoth break-bulk and
conlainer cargo. All of the self-sustain-
ing ships listed above arc capable of
carrying hreak-bull cargo and of un-
loading in an overseas area withoul
specialized cranes in the porl.

Given Lhe present condilion of Lhe
merchant marine aud the prospective
modernizalion program, lhe capahility
of this flect Lo supporl auy significanl
future military operalion is marginally
adequate, In addition, the military ser-
vices will he required Lo be much more
conscious of individual ship schednling
in the fnture., With the advenl of more
specialised ships, additional considera-
tion will have to he given to the type of
cargo and the capability available for
loading and offloading.

TABLE II-NUMBER OF NEW CONSTRUCTION
DRY-CARGO SHIPS BY TYPE®

Type of Ship 1969 1970-1973
Self-sustaining Conventional Cargo 2 -
Partial Container—60-70 ton booms b 7
Roll-on/Roll-off 4
LASH/SEABEE - 14
Nonself- Full Container—No Cargo Gear 5 14
sustaining

8Source: Merchant Ship Register, luly 1969, p. V, VI, 1-32; Marine
Engineering/Log, Septamber 1969, p. 9, 71-73.
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Areas for Exploilation by the Mili-
tary, The ceonomies of shipmenl by
conlainer arc equally available Lo the
military and the civiltan shipper. The
principal advanlages of conlainerizalion
over break-bulk shipment are:

. The major cconomy comes from
reduction of Lime spenl in port by Lhe
container ship. The loading and unload-
ing time ol a ship by convenlional
methods is normally 5 to 8 days, where-
as u conlainer ship will take only 12 Lo
36 hours, This results in savings in the
cosl of handling the cargo and in lower
operaling costs for the ship itsell,

2. Loss and dwmage are usually re-
duced. This includes loss from pilferage:
by cargo handlers, whieh is nolorionsly
high, the inadvertent loss of small lots in
teansit, and damage 1o cargo during
hundling and transit. In addition to the
monetary savings, this has the added
advanlage to military logislic support of
insuring greater reliability of reccipl of
vital material.

3, Packaging is normally reduced,
thereby reducing costs for preparalion
for shipment and transportation cosls
which are based on weight.

4. All of the above advantlages result
in lower inventory costs due lo a shorl-
ened supply pipeline.

These cconomies of containerizalion
arc passed on lo the military shipper. A
representalive sample of Department of
Delense cxporls in conlainerized ship-
menls to South Vietnam in 1907 was
analyzed by the Military  Tralfic
Management and  Terminal  Service
(MIMTS8) 10 determine the cost of
containerizalion versus the movement
of the same cargo as break-bulk. The
landed cost was determined for 12
shiploads, a tolal of 196,772 measure-
menl Lons, that moved through a west
coasl commercial terminal o South
Vietnam. The average cost savings lor
movemenl by conlainer rather than by
break-bulk was $8.24 per measurement
ton for a tlolal cost savings of

$1,021,246  {or Llhe
moved.!?

In another Lest, in shipments ol |
million measurement lons valued at $1
billion, the Army-Navy Fxchange Ser-
vice saved 325 million on pilferage and
$1 million on Lransportation costs, '

As pointed oul previously, over 50
pereent of military export cargo s
adaplable to containerization. With only
aboul 11 percent currently being con-

196,772 Lons

tainerized, there is an opporlunily lor
further economies in the expansion of
conlainerization by the military shipper.

Providing there is already an estab-
lished port complex in the theater of
operations or there is lime available to
build one, one of the most important
advantages of container shipping to the
military logistician is better supply sup-
port.

AL the hbeginming of the Vietnam
Imildup, large numbers of ships an-
chored  offshore  awaiting  discharpe,
sometimes for weeks, This greatly in-
{lated the number of ships required o
snpporl the operation in Soulheasl Asia
and was costly. The solulion Lo Lhis
problem required many actions, but the
institution of container ship serviee Lo
the Western Pacific arca was a major
Lactor in decreasing turnaround tine for
cargo ships, The present container ship
system Lo Lhe Republic of Vietnam
provides for delivery of approximately
60,000 measurement tons per month,
Conlainer ships are turned around on
the U.S, west coast in about 48 hours
and i Vietnam in 24 Lo 48 hours. The
average lilt is 9,000 mcasurement Lons
for cach of three C2 container ships and
24,000 measurement tons lor cach of
three C4] conlainer ships, On a west
coasl lo Vielnam run, this capability
equales Lo approximately 20 standard
World War Il Vielory ships which con-
stitute  the major portion of Lhe
MSTS-controlled [lecl loduy.1 5

X X X X X X X
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Lt appears thal due Lo hudgel restrie-
lions, Congress has permanenlly shelved
the Fast Deploymenl Logistic  Ship
(I'DL) projecl. All of the military ser-
vices were apgreed that an FDL program
was required to provide rapid reinforec-
menl ol U.S. forees in limiled wars
during the 30 o 60 day period alter
hostilitics began. In the DI concepl,
Army malerial would be stowed in FDL
ships and maintained in a high state of
readiness. The ships, with a 28-fool
draft, would be capable of unloading in
72 percent of 1,000 established world
ports or over Lhe heach. Capacily was Lo
be 11,000 short tons and the cost of the
first DL approximately $40.8 mil-
lion.'®

The LASH or SEABEL barge-carricrs
discusged previously offer a viable and
ceconomical alternatlive Lo the I'ML pro-
gram. With 14 of lhese new ships
scheduled Lo be in aperation by 1973, 01
would be very practicable and relatively
inexpensive for the Department of De-
fense Lo buy a nwumber of barges and
pteload them in line with the DL
coneepl. The LASU ships are designed
wilth a 28-lool drall and would there-
fore have the same accessibilily lo world
ports that the FDL would have had.

There are some deliciencies in substi-
luling barge-carricrs for the FDL. Both
the LASLE and SEABEE are designed Lo
discharge in stll water. They are, how-
ever, much more llexible than conven-
tonal cargo ships o conlainer ships.
Barges can be towed up inacecssible
vivers by lugs which can be cartied lo
the overseas area on the mother ship.
Another drawhaek is thal auy casualty
that bmmobilizes the shipboard erane
would  slop  operations  completely.
Additionally, the lighlers or baeges ave
nolt presenlly  designed o be sell-
propelled or o provide over-the-beach
discharge, The  barges are also not
capable of being  discharged al their
destination withoul a crune on shore.
This crane, however, need be only a
relatively  small mobile  crane  which

could he carried on the ship and moved
ashore with the first load ol eargo. One
or more helicoplers could also  be
carricd on board the LASH or SEABET
ship lo carry conlainers dircetly Lo the
arcit of operations,

Once a sulficient fleet of barge ships
comes into exislence, there are many
additional developmental opportunitics
which should he exploited by the mili-
lary. Darges eould be ecasily developed
for over-the-heach operations, outhoard
molors could he carried on the mother
ships and altached lo lighlers upon
arrival overseas, and specialized burges
could be developed Lo carry troops and
Lheir equipmenl.

By carrying Lroops in air-conditioned
barges on the upper deck of the barge-
carrier along with their vehicles on the
lower decks, cither roll-on/roll-off or in
landing crafl, the barge-carricr would
represent a lruly mobile striking lorce.
These [ealures are readily available with-
oul design changes in the SEAREDR-Lype
ship. The Department of Defense should
explore this conecept in depth with a
view loward evenlually leasing or hny-
ing barge-carriers for military usce.

That the U.S. merchanl marine is
[oundering is a much discussed lact,
From 1950 to 1967 the pereent of U.S.
foreign Lrade carried in 1.5.-Nag ships
droplpcd from 39.3 percent Lo 6.5 per-
cent! 7 The industry is handicapped by
high labor costs for ship conslruclion
and cargo handling, Currenlly the cost
for loading and unloading ships in the
United States is 3 Lo 10 times [oreign
costs, aud ship construclion cosls are 2
o 3 times those of foreign shipyards.

The only way U5, ocean carriers can
efleetlively  compete with  loreign-flag
carriers 15 Lo change from a lahor-
intensive industey Lo a capilal-intensive
indnstey, The United Stales has radi-
Lionally had a compelitive advanlage
over loreign compelition in areas which
require Lechnology and capital.

Conlainer ships appear Lo be on the
verge ol restoring Lhe American mer-
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chanl marine Lo a competitive posilion,
which iz of vital mterest to military
logistic  supporl.  The  technological
advantages of the conlainer revolution
coupled with a second generalion ol
conlainer ships ultilizing the cconomies
ol large siwe and high specd have alrcady
recaplured some of the ocean cargo
trade for U.S. ships. During the scecond
quarter of 1969, U.5.-1lag ships carried
8.6 pereenl of all container traffic in
the North Atlantic and 64.8 percent ol
all conlainer cargo in the west coast-Iar
Fast trade,!®

Containers ofler an opportunity Lo
increase Lhe military peactime readiness
posilion lor warlime operalions, Hislori-
cally the military has had Lo pick, pack,
and mark cquipment and supplies and
move them in many small lols, This has
heen Lime consuming, and the process
has olten misplaced many vitally needed
items within Lhe logistic supply system.

Prepacking may prove Lo be cosl
elfective il a lrade-ofl can be found
whereby investmenl in prepositioned
war reserve ntalerial s reduced  and
several  potential  trouble
covered with a single reserve. U s quile
possible thal the best combination of
maintaining a eapability for deploying
war reserve materind will come  from
centralization of stocks in the Uniled
States in prepacked containers ready lor
rapid deployment. The trade-ofl would
be realized through the reduced cost in
[acilitics, programs, and
invenlory investnenls in the overseas
commands,

spols are

I]]Elill Lenance

Potenlial Problemn Areas. While con-
Lainerizalion js an exciting new develop-
menl in lransporlation and oflers many
arcas Tor exploitation by the military,
there are also several potential problem
arecas which offer o challenge Lo the
military logistician.

IL is perhaps a paradox  that the
lechnological improvements that have
made conlainer ships more efficient and
cconomical pose the biggest problems

, No. 10, Art. 5
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for military logisticians. A major (aclor
in the design ol most general-carge ships
has been Mexibility, # feature that is nol
compalible with the cfficient handling
of containers, The maim characleristic of
the most cconomical conlainer ship
service is a relatively lew large conlainer
ships serving o relatively  few  lixed
terminals with the cargo handling gear
permaneatly installed and with Leeder
ships operating out of the heavy densily
terminals Lo service other ports in the
general arca,

For reasons ol cconomics, many con-
tainer ship operators prefer a shiore
ganlry crane lo cargo gear installed on
the ship. This preference is based on the
rale al which conlainers can be loaded
or unloaded rather than the comparative
cost ol cach system, The actual eycle
tme for shipboard gantry  cranes s
about one-hall that ol a conventional
shipboard  boom, while a  dockside
ganlry is almost twice as last as the
shipboard  gantey.'®  The  shipboard
gantry is likely Lo be more eeliable than
a shore-based crane on a sustained basis
becanse it is less subject Lo wind effects
and  pendulating and can be spotled
more casily.

Container ships which are not sell-
sustaining, that is do not have eargo
handling gear on board, may pose a
problem Tor e military. Projeclions of
the coutainer ship fleet for 1973 indi-
cate that approximately 50 percent of
the fieet will not be self-sustaining. This
has little military implication during
peacelime sinee an extensive worldwide
atomated conlainer porl syslem is al-
reacy in being. During warlime, how-
ever, Lthese ports would be highly valner-
able and il destroyed  would greatly
reduce Lhe sealift capability available 10
the military, Additionally, it may be
assured  that future conlingencics widl
be in undeveloped areas of the world
which do not have conlainer porl facili-
Lies,

There are answers to Lhis problem of

Hexibility, The LASIL SEABER, and
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roll-on/roll-off ships alrcady discussed
represent a reversal in the trend loward
ships which are not sclf-sustaining, Bolh
the Naval Facilitics Ingincering Com-
mand®>® and the Maritime AdminisLra-
tion?! have made recent studics of
portable porl concepls and have deler-
mined that practical systems can be
developed that will allow unloading of
cargo ships in arcas that have had their
porl facilitics destroyed. Doth studics
have inclnded a capability lo nnload
conlainers; however, the Maritime
Administralion study only addressed
unloading of scli-sustaining coulainer
ships.

Another possihle solution Lo nonscll-
sustaining ships is for the Department of
Defense Lo subsidize Lhe exlra cost of
shipboard gantry cranes. This solution is
ol doubtful merit sinee the purpose of
the shore-based crane is to speed up
conlainer handling, and adding ship-
board cargo handling gear would deleat
this purposc.

One of the better solutions is lor the
Department of Defense to promote the
development of barge-carriers  through
long-term chartlers of this type ship by
MSTS. Although Congress has not ap-
propriated funds o buy ships for the
MSTS nucleus fleet, MSTS has hcen
given permission to negotiale for ships
on a long-lerm charter basis, Barge-
carricrs ofler the most fexihility of the
new ships being built and also offer an
opportunity for analysis of actual opera-
Lions.

A Japancse-huilt TLASH ship recently
hegan operations between the U.S, gulf
coast and Furope. lts oporations can be
observed 1o determine actual operating
conditions and cfficiency, and if op-
craling cxpericnce shows that the [LASH
performs  to  designed characleristics,
MSTS would then be justificd in char-
tering this type ship on a long-lerm
charter basis. This would have two
beneficial resulls. The military services
would be assared of having at least some
flexible ocean shipping capahilily during

LEGE REVIEW

the initial buildup of a econtingency
opceralion, and by chartering commer-
cial design ships MSTS would increase
shipyard production, thereby lowering
unit cosls on barge-carriers and in-
creasing Lhe likelihood of commercial
hays on these ships. This, in turn, would
increase Lhe overall flexibility of the
merchant [lecet.

It should be pointed out that non-
scll-sustaining container ships do have
{lexibility ol a kind. The expericnce ol
onc container ship operator, Overscas
Containers Limited, has demonstrated
the adaptability and flexibility of con-
tainer ship service. They began opera-
tion ol a full container ship, carrying
1,300 containers, in March of 1969
between the Uniled Kingdom and Aus
tralin. Because of labor problems the
company was unable to use a speeial
container port which had been built in
England. Inslcad, Rolicrdam and
Antwerp were used by ulilizing a large-
scale switching operation, This involved
using these alternate ports and a com-
bination of short sea and rail service for
a teeder operation between the ocean
ghips and their United Kingdom mar-
kets. The case with which container
cargo can be handled cnabled this trans-
shipment to Llake place in a manner
which would not he feasihle for general-
cargo ships. The shipper has not sul-
fered a significant loss of lime on the
switeh. Cargo transshipment lime from
Antwerp to Kngland has added only GO
hours Lo the total trip.2* This (lexibility
is highly significant to the military for
peacetime operation and for wartime
opceralions in developed arcas.

Progressive snhstitution of very large
and highly productive ships lor scvcral
older ships may present anolher very
significant problem Lo military planners,
The possihility of loss of several large
container ships may make U.S. military
logistic support highly vulncrable. There
is no doubt that the trend is to fewer
ships ol larger capacity, so it is impera-
tive that the military have cffective
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plans to counteract cnemy threats to
occan shipping in time of war. Shipping
losses as expericnced in World War 11
simply could not be tolerated.

In the past, one of the biggest prob-
lems in safeguarding occan shipping has
been the slow speeds of merchant ship
convoys. With larger and faster mer-
chant ships, the convoys will he faster
and there will be fewer ships to protect.
These two factors should afford a much
higher degreec of protection from an
enemy threat, espeeially the submarine
threat. Additionally, the short port
turnaround time of the container ships
is a deeided advantage, sinee ships in
port are highly vualnerable to enemy
land, sea, and air attack.

A problem related to unloading con-
tainers in an undeveloped area is that of
specialized equipment. Once the con-
tainer is unloaded from the ship, it
requires different handling than break-
hulk cargo. Some form of special ma-
terial handling equipment is required to
move the eontainer from the dockside
to hardstands, marshaling yards, or
break-bulk  points. This cquipment,
which includes truck chassis, forklift
trucks with special attachments for eon-
tainer handling, and straddle carriers, is
readily available as off-the-shell items.
In undeveloped areas, however, this
type equipment will probahly not be
availahle, This is a rclatively casy prob-
lem to solve with prior planning to
insure adequale equipment is shipped Lo
the overscas port along with the [irst
container ship of cargo.

One new coueept which appears
promising for solving the problems of
destroyed ports, port congestion, and
shore-side material handling is the Ship/
Helicopter Extended Delivery System
(SHEDS). The esscutial components of
the system consisl of a ship with a
suitable arca for helicopter pickup, the
helicopter system, and the eontainer or
unitized cargo. The advantages of the
SHEDS system are port and Deach
congestion can he  hypassed, and

NTAI
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delivery can be made to areas where no
port facilitics arc available. The trade-
offs in terms of savings in port develop-

ment could be significant for short-term,

operations and more than compensate
for the added cost of the helicopter
system, Initial studies made by MSTS
indicate a helicopter discharge system
can be cost cffective if properly em-
ployed. 23

There are two major shorteomings of
the SHEDS system. It can only be used
on ships which are sclf-sustaining, and
the helicopters are highly valnerable in a
combal zone,

The military operates oecan termi-
nalt on both the cast and west coasts
and is studying the need for container
operations at both loeations, There have
heen no studies completed on the neees-
sity for military owned container han-
dling capability.

Jane’s Freight Containers 1968-1969
lists six U.S. west coast, seven U.S. cast
coast, four U5, gulf coast, and 32 other
world porls which have extensive con-
tainer handling capabilities. For cx-
ample, at Howland Hook, Staten lslund,
American  Export Industries i8 con-
structing a unique conlainer lerminal
which will have three berths so highly
meehanized they will be capable of
handling the equivalent of all the gen-
cral cargo moving through the port of
New York at present, about 14 million
tons per ycﬂr.24

From the extent of commereial con-
tainer  porl eapability available, the
assumption can intuitively be made that
the military do not necd their own
eontainer porls in peacetime. Military
requirements during war, however, arc
unique. Ammunition shipments during
wartime comprise a large part of the
total military cargo and must De
handled throngh special oeean termi-
nals. Because of the special nature of
ammunition handling facilities, it has
been found that the Government must
own these [acilities. In any lulure war,
ammunition will he handled in sotne
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form of container, Tt will therefore be
necessary for the military to have some
conlainer handling capability, al least at
ammunilion terminals,

This arca nceds further study to
determine whether funds could be spent
more advantageously in developing a
SHEDS system, a portahle port, or for
military application of the barge ship
ruther than on 1.8, port [acilitics.

Il the military shipper is to realize
the optimum benefil from the growth in
conlainerization, lhe consolidalion of
small shipments must be  exploited.
When small shipments are consolidated,
control improves, lrangit limes are re-
duced, and lower leansportalion cosls
are realized. A small shipment consoli-
dation Lest was conducted by the Mili-
tary Trallic Management and Terminal
Service (MTMTS) lasl ycar, using a
commercial contractor in  Phila-
dclphia.m5 This resulted in considerable
savings Lo the Department of Delense
and, as a consequence, has hecome a
conlinuing operalion. With he pgradual
replacernent of the break-bulk oecan
[lect wilh container ships, carpo consoli-
dation operations will have Lo be ex-
panded. I remains Lo he determined if
military operated consolidation points
would be more cconomical than com-
mercial ones,

The International Standards Organi-
ration (150), ol which the United States
is & member, has adopled as size stan-
dards {or containers an 8%-lool heighlt,
8-lool width, and 10-foot increments of
length up to 40 leet.*® These stundards
have been aceepted by the American
Standards Institute (USAST) and (he
American Burcau ol Shipping (ABS)
and are designed to facilitate the nove-
menl of conlainers on an internalional
basis. They are a common denominator
for international commeree but have
nol been accepled by all ULS. container
opcerators. Manulacturers and users con-
Linue to design containers based on
cconomic  considerations rather than
IS0 standards, None of the conlainers

owned by Llwo major container lines
conform 1o these 18O slandards, and
conlainers  arc nol normally  inter-
changed belween container lines.?” The
occan carricrs musl mse a container
which can be cconomically handled by a
truck, and therefore length is the most
controversial dimension. Lngineers are
working on the problem of adapling
vessels to various size conlainers. The 58
Hawaiian Progress, a new 34,000 ton
container ship, has been desigued with
the capability to handle containers of
virtually any size.?®

Quite possibly there is no valid need
o have a single size for commercial
containers. The size should he based on
how Lhe conlainer witl be used; Lhal is,
the container should combine the re-
quircments of the two or more modes
belween which it will he translerred.

The standardization problem is, how-
ever, viltal to military strategic plauning.
The militacy presently owns 200,000
conlainers of an 8%-lool by 6a-fool by
O-foal 10%2-inch size. These nonstandard
containers were developed belore the
advent of cellular container ships and
were designed to he moved on hreak-
hulk ships. The military has a (ulure
requirement for o substantial inventory
ol its own conlainers in order Lo exploil
the advanlages ol contlainerization in
prepositioning stockpiles, for containeri-
zation of parlial or complete depots in
the United States for automalic re-
supply ol commitled combal forees,
and for use where there is no commer-
cial service or commercial service is
inadequale,

The Department of Delense is now
engaged o procuring a second genera-
tion container of 20-foot length which
will conform to 150 standards.?® Addi-
tionally, the Army Materiel Command is
experimenting with a TRICON of a 8 by
8 by 62/3-fool sive which will allow
coupling of three containers Lo form a
20-(oot standard unit.>®

In the light of the rapidly growing
cellular conlainer ship fleet, the Depart-
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menl of Defense should assure that new
conlaimer procuremenl will result in
containers which are capable ol being
handled by the largest number of ships,
Now and intoe Lthe fulure this means
conlainers which conflorm to IS0 stan-
dards. Standard conlainers for mililary
use will insure that the widesl possible
advanlage will be laken of ceonomics of
contlainerization and will greatly reduee
requirements lor organie cargo handling
equipment, botl at the ports and over
the road.

Some nonstandard conlainers may be
required for the Department ol Delense,
In some arcas it could he more cconomi-
wal o use w nonstandard special purpose
conlainer and handle it on break-bulk
ships or as deck cargo. There should be
no question, though, that the Mexibility
required in military logistic operations
demands thal the vast majorily ol mili-
Lary owned comtainers conform Lo 150
standards,

The container  ship  industry
many  olher  administrative  problems
such as customs procednres, documenta-
lion, insurance, and registration of cou-
tainers. These are being tackled by
various internalional organizalions and
will not be covered here as they are not
vital to military operations,

has

Conclnsions and Recommendalions.
Container  ships and  special  purpose
ships are presenlly a significant part of
the U.S. merchant marine  dry-coargo
capability and will be an even more
substantial parl in the future. This will
alfeet the exibilily of the commercial
ocean  earriers Lo rl:SI)()lH] to  Inture
demands for support of military opera-
tions. The mititary is heavily dependent
on ocean shipping for logistic support
and must bhe aware of these ehanging
capabilities,

Fayen though the makeup ol the flect
hus changed, the lolal capability to
support military operations short of a
general war is adequate for the fore-
future. This does nol

secuble mean,

however, that the military services do
not have to make changes in planning
for fulure logistic support. The con-
Ltainer revolulion has many problem
arcas, as well as arcas for exploilalion,
and the military planner muost be aware
ol these.

The major problem arca is the loss of
some [exibility in relation Lo cargo
vhoice and in loading facilities. T'o solve
this problem it is recommended that:

I. Container  ship limitalions and
capabilitics e included as an integral
part ol Tuture logistic support lorce
stuclies Lo enable militay planners Lo
hecome familiar with limitations of the
merchant Tleel, Advantage of speed and
size, limitalious oo [flexibility, sched-
uling problems, and volnerability of
cach of the specialized ships—-1LASII,
SFEABEL, celfular container ships, and
conventional  cargo  ships—should  he
considered,

2. Vulnerability, speed, and numbers
of container ships be considered in
developing contingency plans for Milure
convoy operalions,

3. A mobile emergency port be Tully
developed and procured by the Depart-
ment of Delense. The approach should
be in line with the study on portable
ports conducted by the Naval Facilities
Command and should include the capa-
hility 1o unload container ships which
are: not self-sustaining,

4. The  Ship/lelicopler  Extended
Delivery System (SHEDS) program be
fully developed by MSTS so that it will
be operational lor fulure conlingencies,

O. The Department of Defense inili-
ate a major sindy on the possibilities
available o the military in the nse of
barge-carrier ships Tor fast logistics re-
plenishiment, The study should lead 1o
development  and  procurement  of
specialized barges and procurement of
barge-carrier  ships  through long-lerm
charters by MSTS,

Military ownership of container porls
is un arca that requires more stndy. In
view ol the Jarge number of commiercial
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container port facilities available, the
necessity for construction of high-cost
military container ports, except for
ammunition handling, is questioned.

Containerization offers several areas
for improvement in military logistics
support, both in reliability and in the
reduction of transportation costs. To
take advantage of these savings it is
recommended that:

L. Military container shipments be
increased to the maximum extent pos
sible through expansion of the shipment
consolidation operation begun by
MTMTS. Further study should be
undertaken to determine whether con-
tainer consolidation points should be
military or commercial operations.

2. The Department of Defense study
the cost effectiveness of prepositioning
stocks in containers for rapid deploy-
ment Lo overseas areas ol operation.

The container ship revolution
promises many advanlages to the De-
partment of Defense, including the
restoration of the merchant marine’s
capability to support defense require-

ments. The problems of containeriza-
tion, inherent in any major technologi-
cal change, can be solved and turned to
advantage with awareness and proper
planning by the military logistician.
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THE BAROMETER

(This discussion comments on Professor Yin-
cent Davis® proposed “Universal Service: an
Alternative to the All-Volunteer Armed Ser-
vices™ published in the Oetober issue.)

... Professor Davis sncceeded in
scullling his own proposal by rceog-
nizing Lhat present antiestahlishment
youth would never politically permit a
national policy of manpower allocation.
In al! the discussions pro and con ol an
all-volunteer foree, including the Gates
Commisston reporl, nonc have focused
exclusively and in depth on the polen-
tial military rceruit, his motivalions,
aspiralions, goals, and valucs. | would
like to injeel some Lthoughts tor further
study by Professor Davis or others at
the Naval War College.

(1) The drall has been a major, bul
nol the only molivalion [or youth
enlisting in the armed serviees. This
statcmenl is supporled by recent experi-
ence with the drall lotlery system.
Many of the current reeruits do nol wait
o know their lottery number but enlist
on graduating lrom high school. These
are whal we in the Recruiting Service,
call “runncrs™ people who for one
rcason or another wanl Lo leave home
after graduation. These “‘runners” are
not limited Lo poor, blacks, or blae
collar sons, bul are a eross-seclion of
middle-class America, “When™ they run
is dependent on conditions. They won’t
run from Cape Cod during the summer
season nor [rom Aroostook County,
Me., during polato picking time, They
may stick around for summer employ-
menl or a girl, hul soon tire of a $70 per
weck dishwashing job. The vast majority
ol naval recruits [rom July to December

are composed of these individuals. The
drall is simply not breathing down Lheir
necks al thal moment. They could opt
to wail for their lottery drawing il the
draflt were the only motivalion.

{2) Beeause of the above, Lthe slale-
menl thal the armed serviees nnder an
all-volunteer lorce would be composed
ol blacks, poor, and blue collar sons is
unsupporlable. 1L can be supporled,
however, Lhat the percentage of [irsl-
Llerm reenlistments and thus carcer per-
sonnel are highest among (1) hlacks, {2)
persons from rural arcas (lhe Soulh,
northern New  England, eleetera), (3)
persons from suhstantial unemployment
areas, and (4} persons [rom lower socio-
ceonomie groups. The origins ol carcer
designated  personnel wonld  probably
remain unchanged under any system lor
inilial enlistmuent.

I would not dismiss the all-volunteer
coneepl Loo readily. It may have some
benelicial side effeels, such as heller
carcer  molivalion, increased operaling
elficiency, and grealer job salisflaclion
lor [lirsl-lerm  recruils. Nor would 1
concenlrale solely on increased pay lo
make Lthe all-volunteer concepl work.
Certain  administralive  steps  can  be
laken now by Lhe Nayy al litthe inercase
in cosl:

(1) Assignment ol younger, carcer
petly officers Lo the Reeruiling Service,
who have charismalic appeal, public
relations lair, and could hecome effec-
tive Nayy ambussadors in the com.
munily Lo offsel current antimilitary
[eelings. Molivational studies show that
the recruiter is of major importance in
affecting a young mun’s decision Lo
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enlist. The assignient of a greater num-
her of first and sceond class pelly
ollicers would enable civilians Lo belter
identily the Navy uniform- The mod
look—which is not true for the chiel
petty olficer and officer uniform. Also,
especially in the case ol minorily
groups, assignment ol younger career
petly ollicers would assist in closing the
generation gap hetween reeruiter and
potential applicant.

(2) School guarantees lor qualified
applicants, Too often a polential appli-
cant is lost to another service because ol
the Navy’s inability to puarantece spe-
cific training. Gut ol necessity, in the
past, the control of recruits to various
training aclivities required centralization
of classification and assignment Tune-
tions Lo preclude the possibility ol too
many cooks and no Lechnicians, How-
ever, with the development ol com-
puterized information systems, it would
scem benelicial 1o decentralize  the
classification process o the main re-
cruiling stations in order Lo provide
school guarantees for highly qualified
applicants.

(3) Greater recognition ol civilian
training. We have cases where individ-
uals have spent T year in data processing
training  but arc rejected Tor DS/
rating because they did not receive
training in one or lwo specilic pleces of
cquipment.

(4 Fstablishment ol a mutual con-
tract, rather than a perpeluation ol the
present Leeling ol signing-your-life-away
on Lhe part ol the individual. This could
be accomplished by establishing a train-
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ingfenlistment  contracl.  The Navy
would provide x lraining in relurn for x
years enlistmenl. Training wonld in-
clude recruil training and Class “A”
school training. The enlistment contract
would take elfect on the completion of
all training.

(%) Adjustment of monthly quotas
to conform to those periods that youth
seck cnlistment. It has been our experi-
ence that the most gualified applicants
cnlist between July and Deecember of
cach year. By January through May, the
Recruiting Service is seraping the bot-
tom of the barrel and has problems in
fithng quotas. There are reasons, ol
course, for keeping monthly guotas
quite unilorm: school scal capaeitics,
recenil  Lraining command  capacilics,
and budgel. lowever, it would seem Lhe
prime mover in this system of distribu-
tion should be the youth themselves. A
model for this system could be [ormula-
ted, using the technigues of system
dynamics and MI'T’s Dynamo compuler.

America’s youth does nol have its
anliestablishment  attitudes  without
some loundation. On the other side of
the coin, | do not helieve the Navy
should be apologetic for any of its
programs nor uncerlain about its [nlure
under an all-volunteer concepl. We have
“an Tonored  prolession™; it can be
challenging o the youth of today. Lt
can be sold by recoguizing that enfist-
ment in the Navy has mutoal advan-
Lages, for the individual and flor the
Navy,

IL.A. BEAULIEU
Conmander, U.S. Navy
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