A COMPARATIVE ANALYSIS
OF BARGESHIP SYSTEMS:
WITH EMPHASIS ON THEIR IMPACTS ON
UNITED STATES SEAPORTS AND
[NLAND PORTS

Dissertation for the Degree of Ph. D,
MICHIGAN STATE UNIVERSITY
KENNETH M. BERTRAM
1873



Michigan State
University




£CT 101954 -



ABSTRACT
A COMPARATIVE ANALYSIS OF BARGESHIP SYSTEMS:
WITH EMPHASIS ON THEIR IMPACTS ON

UNITED STATES SEAPORTS AND
INLAND PORTS

By

Kenneth M. Bertram

This dissertation's purpose was to increase the organized
knowledge of bargeship systems in the United States. A comprehensive,
organized compilation and presentation of all recent literature relating
to these new systems was made. This information was then combined with
analyses which compared bargeship systems to the other two major general
cargo vessel systems, containerships and conventional ships, and deter-
mined bargeship system's to-date and anticipated impacts on the nation's
seaports and inland ports.

The comparative bargeship system impacts studied were primarily
those of U.S. major seaport general cargo volumes and investments,
and the international cargo expectations of U.S. inland ports. Null
hypotheses in each of these areas were tested, and many additional
relevant analyses were made.

The primary data sources were separate sets of four question-
naires sent to the nation's seaports and inland ports. The latter
population also included both the nation's minor general cargo sea-
ports, which were classified as functional inland ports and defined

as those ports located on seacoasts with volumes less than 1,000,000
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current annual long-tons of general cargo, and inland terminal companies
performing essentially as public ports. The methodology utilized
combined accounting and statistical principles and techniques. Near-
population data was acquired for the tests of seaport hypotheses, and
approximately one-half of the inland port population responded.

A null seaport investment hypothesis was disproven, with
required bargeship system implementation investments generally being
found to be far less than those of containership systems. Specifically,
this was the case for such investments on a direct absolute cost basis,
direct plus indirect absolute costs basis, and direct cost basis rela-
tive to cargo volumes handled. The situation in which bargeship and
containership system investments were roughly equivalent was on a direct
plus indirect cost basis relative to cargo volumes handled.

A null seacoast relative utilization hypothesis was also dis-
proven, and the Gulf Coast was shown to have both a far higher current
and expected utilization of bargeship systems than the East and West
Coasts. Gulf Coast bargeship system volume is at a level of approx-
imately 19.8 percent of total general cargo volume representing about
3,500,000 long-tons per year, versus about 1,000,000 each on the East
and West Coasts, which amounted to 2.2 and 3.8 percent of their respec-
tive general cargo volumes.

A null inland port hypothesis on expectations was also disproven
because 19 inland ports, or a minimal 8.6 percent of the population of
221, were found to expect significant increases in their international
cargo volumes because of bargeship systems. While these 19 disprove the

hypothesis in general, research also found that 68 of 112 respondents
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did not expect any bargeship system traffic within three years, and the
majority of these cited very high probabilities against such traffic.
At the same time, 54 of 112 respondents either had bargeship system
traffic (36) or expect it (18) within three to five years.

Much other important information was gathered through the ques-
tionnaires which was related to the above hypotheses. Regarding major
seaports, it was found that the "average" U.S. port expecting bargeship
systems by 1978 expected such traffic to comprise 16.3 percent of its
general cargo traffic versus 8.1 percent in 1973. In a pattern similar
to that shown in the seacoast utilization hypothesis test, the average
Gulf Coast seaport expected the bargeship system share of its total gen-
eral cargo traffic to increase to 22.7 percent by 1978, with 10.5 and
10.3 being the respective percentages on the East and West Coasts.
Containership system shares were also expected to grow at the average
port on all three coasts, exceeding even the conventional ship share on
the East and West Coasts by 1978, and approximately equaling it for the
United States as a whole.

The 36 inland ports with bargeship system traffic estimated
1973 bargeship system traffic at about 1,220,000 long-tons in 1973
versus 822,000 long-tons in 1972. In addition, this traffic was esti-
mated at maximums of about 2,500,000 and 4,000,000 long-tons in 1978
and 1983, respectively. Comparisons were also made between to-date
and expected inland port volumes of international cargo movements via
bargeship barge and other international shipping systems. Bargeship
barges were found to have considerably more volume and potential

than waterborne container movements but less than international
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non-container movements. Bargeship system investments at inland ports
were found to be generally included in those designed to increase over-
all traffic, rather than being specifically designed for these systems.

Analyses of the factors influencing bargeship systems by coastal
region and at seaports and inland ports were also performed. The number
of inland waterway miles of a coastal region was found to have a major
influence on the amount of bargeship system traffic experienced by that
region. For instance, the more heavily utilized Gulf Coast was found
to have 14,383 miles versus 7,002 and 3,575 on the East and West Coasts,
respectively. Similarly, the lack of entrenched, sophisticated contain-
ership systems on the Gulf Coast, when combined with its heavy flows of
agricultural, non-containerizable commodities and the above-mentioned
inland waterways, were found to encourage this traffic in this region,
whereas opposite situations were found for the East and West Coasts.

Analyses of seaport and inland port opinions regarding factors
encouraging and discouraging bargeship system traffic were also per-
formed. These resulted in findings which, while not enabling absolute
rankings, gave insights into how different factors were viewed by ports
as a whole and by their coastal location and bargeship system traffic
status.

Based on this research, the author recommends that United States
foreign policy encourage and help to develop bargeship systems in the
world's underdeveloped countries, particularly those with situations sim-
ilar to that of the Gulf Coast. This recommendation is supported by the
findings that bargeship systems require far lower direct port investment

costs and a far smaller scale of implementation than containerships.
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CHAPTER I

THE TOPIC

Introduction

The purpose of this research is to analyze and compare
barge-carrying vessel systems versus containership and conventional
ship systems, with primary emphasis on their impacts on United States
seaports and inland ports. The analyses and comparisons herein are
designed to show both the structural and financial differences between
alternative distribution systems at individual seaports, as well as the
effects which the economic and geographic characteristics of the differ-
ent coasts can have on these systems. In addition, the most recently
developed of these vessel types, bargeships, are analyzed regarding
their effects on inland ports.

As is set forth in detail in the literature search chapter
which follows, many claims have been made in recent years concerning
the growing importance of bargeship distribution systems. These
systems, while an extension of the containerization concept, nonetheless
exhibit some major differences when compared with those of container-
ships, not to mention conventional ships. While many of these differ-
ences have received extensive treatment in the government studies

mentioned in the second paragraph to follow and discussed in detail



in the literature search's section on existing analyses of ship-based
distribution systems, others have not, especially regarding the aspects
contained in this dissertation's hypotheses.

This dissertation has been undertaken because of the continuing
need for comparative and impact analyses generated by the continuing
growth of the bargeship as a major shipping system after the studies
which have been made concerning it. While estimates and expectations
play a large part in this dissertation because of the newness of barge-
ship systems and the lack of data in many areas concerning them, as in
the previous studies, the inevitability of the future impacts of this
system motivated this dissertation's primary research into the extent
and magnitude of these impacts for both seaports and inland ports.

In addition, the basic absence of an extensive compilation of the
literature concerning bargeship systems and their relationship to
other shipping systems, seaports, inland ports, other inland transport
modes, labor unions and government has motivated the gathering of this
knowledge in this dissertation.

Further reasons for this research arise from the following
facts: (1) bargeships have emerged as a major new form of ocean
shipping, comprising over one-fifth of all ships currently under
construction or conversion in the United States;! and (2) of all the

government sponsored studies? in this area, none of them analyze:

!"Modernization of U.S. Merchant Fleet Includes 49 Ships for
Linear Trade," Container News, December, 1971, p. 15.

2Matson Research Corporation, The Impact of Containerization
on U.S. Economy, Vols. I and II (San Francisco: U.S. Department of
Commerce, September, 1970); Maritime Cargo Transportation Conference,
Inland and Maritime Transportation of Unitized Cargo (Washington, D.C.:




(a) the individual respective capital investments required by coastal
ports to accommodate each of the three vessel system types; (b) the
up-to-date or anticipated effects of barge traffic (with or without
containers) from barge-carrying vessels on inland ports; (c) the effects
of the geographical, economic, and transportation characteristics of
seaport hinterland areas on the three vessel system types; (d) the
effects of bargeship barges on the other inland transport modes. The
set of facts under two above represents research gaps in the knowledge
of maritime competition and its supporting U.S. domestic distribution
systems. This research is directed toward filling all but the last

of these gaps, as is explained in the next paragraph.

These research gaps have arisen largely because of the impacts
and anticipated impacts of bargeship systems. Seaports, for example,
need no longer make massive investments in port facilities in order to
participate in efficient containerized cargo movements when such cargo
is carried via bargeships!--yet New Orleans is making a major investment

to facilitate bargeship cargo movements through its port now,? though

National Academy of Sciences, 1963); Planning Research Corporation,
Transoceanic Cargo Study, Vols. I, II, and III (Los Angeles, Calif.:
U.S. Department of Transportation, March, 1971); and United Nations,
Unitization of Cargo (New York: United Nations, 1970); Southern
I11inois University, A Study of River Ports and Terminals (Carbondale,
I11.: Southern I1linois University, June, 1968); and Manalytics, Inc.,
The Impact of Containerization on the United States Transportation
System, Vols. I and Il (San Francisco: U.S. Department of Commerce,
February, 1972).

!Bohdan Nagorski, "Port Problems in Developing Countries,"
Dock and Harbour Authority, May, 1971, p. 11.

2"Gulf Ports Outlook--New Orleans," World Ports, May,
1972, p. 10.



such cargo has long since been moving through it.i The reasons behind
these events, plus the well recognized fact that efficient standard
container movements through seaports require massive port capital
investments,? impelled the close investigation made herein. Similarly,
the fact that because of bargeships, United States inland ports were
for the first time considering themselves potential international ports?®
merited similar, careful analysis. In addition, it is generally recog-
nized that the through movement of containers inland maximizes the
efficiency of containerization by eliminating rehandling of container
contents. Therefore, since inland waterway networks are required to
accommodate the movement of bargeship barges (often called "floating
containers")* inland, analyses of the flows of each general cargo
vessel types through coastlines with (the U.S. Gulf Coast) and without
(the U.S. East and West Coasts) such waterway networks, as well asother
differing economic and transportation system characteristics were
effected insofar as obtainable data allowed. Finally, since the effect
of bargeship barges on other inland transport modes is a subject of

sufficient complexity to constitute an entirely separate dissertation,

'United Nations, Unitization of Cargo, op. cit., p. 13.

2nComing Role in Barging in Marine Container Operations,"
Waterway Economics, April, 1969, in reprint of vols. II-IV, January,
1970, p. 62.

3'New Marine Systems Bring Containers to Inland Ports," Traffic
Management, July, 1970, p. 63.

“Jerome L. Goldman, "How LASH Was Born--LASH Inventor Describes
His System to ICHCA," ICHCA Journal, April, 1970, p. 9.




only limited, illustrative investigations of this area were made in
this research, in order to indicate the relative significance of
bargeship barges as an inland transport mode.

The basic methodologies utilized in this research were a
literature search, questionnaires, direct correspondence and telephone
calls, and statistical, comparative, summary tables and tests. The
literature search was used to present a comprehensive, organized
compilation of the secondary information relevant to the topic area.
Questionnaires were used to analyze the United States seaport and
inland port traffic and investment situations regarding bargeship and
other alternative systems. Direct correspondence and telephone calls
were used to refine and help interpret questionnaire results. Finally,
statistical tables and tests were used to organize, analyze, and

present questionnaire results.

Bargeships Described and Defined

As the newest and Teast known of the vessel types studied in
this research, bargeships warrant early individual treatment with
regard to describing their characteristics and defining them for the
purposes of this study.

There are two different types of bargeships currently in opera-
tion or under construction, LASH and SEABEE. LASH is an abbreviation
for lighter-aboard-ship. SEABEE is not an abbreviation. LASH ships

are by far the most numerous of the two, comprising 24 of 27 bargeships



currently in operation or under construction.! One major difference
between LASH and SEABEE ships is the size barge they are designed to
carry, the former's barges being 13' x 31' x 61' and holding approx-
imately 370 long-tons of cargo each. The latter's are 17' x 35' x 97'
and hold approximately 850 long-tons of cargo each. However, since
LASH ships carry up to 89 barges, whereas SEABEES' ships carry 38

of the larger barges, their cargo-carrying capacities are roughly
equivalent.

Both LASH and SEABEE ships may carry various combinations of
barges and containers. Both have huge cranes for handling barges. LASH
cranes are movable gantry-type and have a 510 long-ton (one loaded LASH
barge) capacity, while the SEABEE cranes are elevator-type, located at
the rear of the vessel, and have a 2,000 long-ton capacity, enabling
them to 1ift two SEABEE barges or sets of eight forty-foot containers
(on special container pallets) at one time.?

Additionally, both LASH and SEABEE ships can be equipped with
gantry-type container cranes, enabling simultaneous handling of barges
and containers. LASH and SEABEE ships differ in their stowage patterns.
A vertical stowage configuration accommodates the LASH traveling gantry-

type barge crane, with barges being stowed atop one another. SEABEE

!Maritime Administration, Bargeship and Shipbarge Informational
Data (New Orleans, La.: U.S. Department of Commerce, February, 1972),

p. 7

2U.S. Army Mobility Equipment Command, Comparative Analysis of
the Multi-Mission Ships (MMS) and Multi-Purpose Ship (MPS) {(Norfolk,
Va.: U.S. Army Mobility Equipment Command, September, 1971), p. 36.




vessels, on the other hand, store cargoes horizontally below the main
deck, utilizing a mechanically operated transporter wheel system to
move the barges which the elevator-type crane has lifted to the desired
height. Once a barge is in position, this conveyor-type system moves
it longitudinally into its desired position on the appropriate one of
the ship's three interior deck levels.!

In many ways, bargeships are similar to containerships. Like
larger containerships, bargeships are between 800 and 900 feet long,
can be completely loaded or discharged in about one day, carry tonnages
between 25,000 and 32,000 long-tons, have operating speeds slightly in
excess of twenty knots, and have "freight rates between ports generally
the same as those filed by both containership and conventional ship
operations."? Similarly, depending on their size, bargeships and
containerships vary in cost between $15 and $30 million each.® Finally,
for both larger bargeships and containerships, reduced time spent in
port plus their faster steaming speeds results in each one of them
equaling up to five conventional ships in yearly tonnage capabilities.

Because of their unique abilities to carry and handle barges
as well as containers, bargeships are defined in this research as

basically different from containerships. The definition is as follows:

!Maritime Administration, "The Impact of Bargeship Systems on
Traffic Management in Foreign Trade (unpublished slides presentation;
New Orleans, La.: U.S. Department of Commerce, n.d.), pp. 18-21.

21bid., p. 24.

3"Modernization of U.S. Merchant Fleet Includes 49 Ships for
Linear Trade," op. cit., p. 15.



Bargeships are those vessels capable of carrying both barges and
containers, and are able to load or discharge barges not only at a

pier but rather at any appropriate anchorage in a harbor area.

Other Definitions

In addition to bargeships, certain other terms utilized in the
description of this research require complete understanding in order to
prevent misinterpretations. This section is devoted, therefore, to the
clarification of the following additional critical terms: conventional
ships; break-bulk cargo; containerships; van containers; vessel systems;
U.S. domestic distribution systems; distribution system components;
distribution system sub-components; East, West and Gulf Coast seaports;
inland ports; and inland transport modes.

In this study, conventional ships are those possessing only
break-bulk cargo carrying capability. Break-bulk cargo includes indi-
vidual packages, palletized or similarly unitized cargo, and vehicles
which are lifted on and off the ship. Containerships are those which
transport 20-foot or longer van containers. There are two sizes of
these containerships--full-sized, which carry 300 or more van containers;
and mini-ships, which carry under 300 van containers. Van containers
are 8' x 8' x 20' or longer rectangular modules constructed of steel,
aluminum or similar materials. A1l three vessel types are considered
vessel systems which are combined with the inland distribution systems

defined below.



Strictly U.S. domestic distribution systems are analyzed in
this research. The terminology "distribution systems" has been used
instead of "shipping systems" because these systems include not only
the point-to-point transportation movement found in the latter, but
also functions found in the study of physical distribution management
such as storage and handling. The word "inland" is used interchangeably
with "domestic" in referring to these distribution systems since both
indicate the inland portion of international cargo movements, and the
former has a more universal and less provincial connotation. Finally,
only those U.S. domestic distribution systems beginning or ending with
East, West and Gulf Coast ports are examined, as those are the distri-
bution systems which support the ocean-going vessel types studied here.

These U.S. domestic distribution systems consist of a set of
participating system components. Distribution system components are
those organizations which are involved in the handling, storage, and
transportation of goods as well as the administrative functions asso-
ciated with the delivery of goods from the original producer to and
through seaports for export, or through and from ports to the consignee
in the case of imports. These components are grouped geographically and
functionally in order to aid in understanding them and the larger sys-
tems of which they are a part. Sub-components are the parts of these
components and are delineated and analyzed when their component is
analyzed. It is emphasized here that in the analysis of these dis-
tribution systems and their components, port movement of goods either
begins when the ocean-going vessel enters its first U.S. port-of-call,
or ends when the vessel embarks on a direct course toward an overseas

destination.
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East, West and Gulf Coast seaports here include all ports along
these seacoasts functionally capable of berthing full-sized conven-
tional ships, containerships, and bargeships--and thus considered
"major" in the dissertation hypotheses. Inland ports in this study
are those ports either geographically located inland, or located on
one of the above seacoasts but not presently functionally capable (due
to insufficient facilities or relevant volume) of handling full-sized
containerships or bargeships, and therefore performing the functions
of an inland port. Regarding sufficient relevant volume, one million
current annual long-tons not consisting of predominately bulk-carrier
(irrelevant to this study) cargoes, was set as the cut-off point.
Inland locations included those on the Great Lakes, whose St. Lawrence
Seaway cannot accommodate full-sized containerships and/or bargeships.

Inland surface transport modes include all the surface means
of transportation utilized to deliver goods to or from the above ports.
This includes barge, rail, and truck. Airlines are completely exempted
from this study since they almost never compete or coordinate with
barges due to the vastly different operating characteristics of the
two modes, and analyzing the relationship between LASH barges and

other modes is the reason for this definition.

Hypotheses

Hypothesis number one is that there is no difference in major
seaport (component) investments required to implement bargeship versus
containership and conventional ship domestic (inland) distribution
systems under any conditions. Here the purpose, utilizing the null

hypothesis technique, was to determine if different seaport investments
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are required for each of these vessel's inland distribution system, if
certain investments are difficult to allocate to a particular system
due to commonality of usage, if distinctions must be made between in-
vestments which are required to support a vessel's inland distribution
system and those which merely facilitate such a system, and if differ-
ing investments may be required for the same vessel inland distribution
system under different conditions.

Hypothesis number two is that bargeship systems have had noeffect
on the international traffic volume expectations of inland ports. Here
the hope was to determine whether there have been significant positive
changes in the international traffic volume expectations of many inland
ports, whether many inland ports have already experienced either signif-
icant or at least initial encouraging volume changes which buttressed
those expectations, and whether some of these ports (inland distribution
system components) are making investments in facilities (inland distri-
bution system sub-components) to support anticipated and/or real in-
creased cargo movements. Also investigated were factors upon which the
realization of such volume increases was contingent, including whether a
given inland port's hinterland commodity and product needs and outputs
were suitable for international movements via bargeship barge, whether
reciprocal demand for international products was required from these
ports, and whether there were or will be sufficient numbers of bargeship
system barges available for serving expectant inland ports. Finally,
determinations were made concerning the influence of "mini-containerships"
at those select inland ports with sufficient waterway depth to accommo-
date them, as well as the influence of international containers shipped

inland on conventional barges.
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Hypothesis number three is that there is no difference between
the U.S. East, West and Gulf Coasts regarding their relative utilization
of the bargeship versus containership and conventional ship systems. The
goal here was to determine whether the bargeship system share of major
ports' total general cargo volumes varied by U.S. coastline. Also
analyzed here were various geographic, commodity, flow, and transpor-
tation network characteristics of each coastline in order to attempt
to gain insights into some of the probable causes of any utilization
differences. Finally, future volume expectations were also secured
and similarly compared.

Finally, it should be noted that after careful consideration by
the author and the members of his dissertation committee, it was decided
to limit the dissertation's hypotheses to the above three and not to
hypothesize or enter into any involved investigations regarding the
highly complex and controversial area of how bargeship barges may affect
the other in]and;transport modes, namely rail and motor carriers. This
latter area was considered to be of sufficient magnitude to constitute
an entirely separate dissertation, and that to treat it as a part of
this dissertation would therefore be inappropriate. Furthermore, it is
recognized that the absence of the inland transport intra-modal compet-
itive aspects of this area limits this study's contribution to public
policy decisions to strictly a compilation and presentation of data,
conclusions and recommendations regarding the positions of U.S. seaports
and inland ports as they relate to the development of the international
cargo vessel systems here studied. While investigation of the compara-
tive effects of these vessel systems on inland transport modes is highly

recommended here, it is beyond the scope of this research to do more
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than indicate in its literature search that some such effects do exist
and warrant future investigation. It is emphasized, however, that the
above statements do not imply that the often critical role of intermodal
cooperation in the efficient development of distribution systems using
various forms of containerization is ignored in this research. To the
contrary, its asserted and proven importance is treated in depth
wherever appropriate in the literature search.

Similarly, those readers interested in quantitative analysis of
alternative methods and modal choices for transporting containers inland
are referred to the Relevant Studies' Findings section of the Literature
Search chapter. Included there are discussions of two extensive govern-
ment sponsored studies into this area. The first was the one by Matson
Research Corporation cited on page 3 and includes diagrammatic and cost
analysis of such alternatives. The second was by Manalytics, Inc. and
includes a model which "involves a computer program for evaluating the
prime measures of any [container] transportation system: costs, man

hours, and elapsed time."!

Implementing Tasks

Inherent in the foregoing hypotheses and related investigations
were numerous implementing tasks. For the respective hypotheses these

were discerned to be as follows:

'Manalytics, Inc., The Impact of Containerization on the United
States Transportation System, Vol. I (San Francisco: U.S. Department
of Commerce, February, 1972), p. 24.
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Hypothesis 1

A.

Determine the recent (within 10 years) and planned investments
required by major individual U.S. seaports directly required to
implement bargeship, containership and conventional ships systems.
Determine, insofar as possible, the extent to which recent (within
10 years) containership and conventional ship investments are
utilized regularly by bargeship systems.

Determine, insofar as possible, the extent to which bargeships
utilize old, unmodified, already existing facilities which could
not be considered directly or indirectly required for bargeship
system implementation per se.

Compare the seaport investments required for implementation of
bargeship, containership and conventional shfp systems, performing
the cost allocations and exclusions appropriate in tasks A, B, and

C.

Hypothesis 2

A.

Determine the experience and expectations of inland ports with
respect to international cargoes moving through. them via barge-
ship barges.

Determine the investments in facilities or other actions which

have been made or are planned by these inland ports in order to
facilitate such cargo movements.

Determine how the actual and expected international cargo movements
through each inland port compare with the port opinions regarding

factors influencing such traffic, the port's location with regard
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to rail, motor and barge services, hinterland supply and demand
characteristics, and distance from a seaport.

Determine the importance of "mini-containerships" and inter-
national container movements via conventional barges at inland

ports.

Hypothesis 3

A.

Dv

Determine, insofar as possible and using estimates if necessary,
the respective bargeship (in barges versus containers), contain-
ership, and conventional ship volumes of the U.S. East, West and
Gulf Coasts. In this way, attempts were made to indicate the
degree to which each of the three vessel types serve the three
coasts, as well as indicate barge versus container usages.
Determine the geographic characteristics of the three coastlines,
especially in terms of extent of inland waterway networks. Also
obtain relevant data on the percentage of each's economy which
is non-agricultural versus agricultural, which ports have inter-
national traffic in manufactured goods versus raw materials
versus agricultural commodities, and the number of serving
bargelines for each port and seacoast.

Determine port opinions regarding factors influencing bargeship
traffic through their location.

Compare results found in A B and C above.
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Implications

The major implications of testing the first hypothesis were
expected to lie in a better knowledge and understanding of the three
vessel systems as they currently relate to major U.S. seaports, as well
as in an indication of what will probably occur when underdeveloped
areas are increasingly opened up to modern ocean shipping systems. For
instance, it was anticipated that bargeship systems nfight be proven more
suitable for seaports in underdeveloped areas, because of lower invest-
ments required by these ports for these systems than containership
systems.

Regarding the second hypothesis, the main implication of its
test was expected to be greater knowledge and understanding of the
current situation and future expectations of inland ports regarding
international cargo flows via bargeship barges through them. For
example, it was expected to be proven that there are small but growing
amounts of such cargoes currently flowing through these ports as a
whole, and that some of them are experiencing far more activity in
this area than others due to various locational, economic, and product
characteristics. In addition, by studying the effects of bargeship
systems on U.S. inland ports, some knowledge of the probable effects
of these vessels on inland ports in currently underdeveloped areas
served in the future was expected to be obtained.

Testing the third hypothesis was intended to increase the
knowledge of the state of the current and anticipated situations

regarding the relative utilization of bargeship systems by major
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U.S. ports according to seacoast, as well as how such utilizations
compare with the geography, agricultural versus industrial economic
orientations, and transportation networks of these coastal regions.
Assuming at least some meaningful estimates of major seaport volumes
by vessel system could be achieved, such comparisons were expected to
shed 1ight on how the latter characteristics appear, using logical
inferences, to affect the suitability of a coastal area for this
study's three vessel systems.

It should be noted here, however, that while the above hypoth-
eses and their implications are important to this study, they are only
part of its overall contribution. The organized, comprehensive compi-
lation of knowledge in the Literature Search chapter is also important.
Similarly, much other useful information was sought in the study's
questionnaires which was related to, but not part of, the hypotheses
tests. A1l of these information sources were expected to enable an
integrated, multi-faceted analysis of the comparative impact of barge-
ship systems on the nation's seaports and inland ports.

Finally, the opinions of U.S. seaports and inland ports sought
by the questionnaires with respect to the factors which encourage and
discourage bargeship traffic at their location, were expected to yield
further insights regarding which factors are thought to affect the

bargeship traffic suitability of a location or area.



CHAPTER 11

LITERATURE SEARCH

Introduction

This chapter is composed of two parts: (1) a description of
the procedures used and sources consulted during conduct of the disser-
tation's literature search, and (2) a summary of the information
gathered during this secondary research concerning the alternative
distribution systems, their components, and relevant exogenous forces.

The first part is self-explanatory. Regarding the latter,
initial emphasis is placed on giving the reader an overview of the
historical, current, and projected situations of barge-carrying vessel
and containership systems, with secondary attention given conventional
ship systems for comparative purposes only. Next is a discussion of
the domestic components of these distribution systems which receive
primary emphasis in this dissertation, namely U.S. seaports and inland
ports. Finally, the inland transport mode components, the labor and
legislative situations influencing the distribution systems, and the
relevant findings of existing studies are discussed.

Sources

Relevant material was gathered in this literature search

through the use of reference sources and direct correspondence with

18
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organizations involved with the topic area. Reference sources included

Dorothy V. Ramm's Containerization bibliography from 1965 through 1970,

the Guide to Business Periodicals from 1969 through the current date,

Northwestern University's Current Literature in Traffic and Transpor-

tation from 1971 through the current date, and the Maritime Research

Information Service's MRIS Bulletin from January 1971 through June

1973. Organizations contacted for their available information included
most seaports and inland ports serving the U.S. East and Gulf Coasts,
the U.S. Department of Transportation, Federal Maritime Commission,
Federal Maritime Administration, Interstate Commerce Commission, Asso-
ciation of American Railroads, American Trucking Associations, Inc.,
and the American Waterway Operators, Inc.

Unfortunately, though contact was made with the two most expe-
rienced LASH vessel operators to date, neither could be of substantial
assistance due to the confidentiality of information required by com-
petitive considerations.

Finally, recent editions (1969 to present) of scholarly publi-

cations such as Dissertation Abstracts, Harvard Business Review, and

Journal of Marketing were also covered, in order to insure the origi-

nality of the subject area. Though two dissertations were discovered
in the abstracts which analyzed subjects relevant to this research,!

nothing was found which threatened its originality.

William F. Schoell, III, "Causes and Effects of the Recent
Growth in Barge Transportation: With Emphasis on the Period 1953-1964"
(University of Arkansas, 1969), in Dissertation Abstractions Interna-
tional, Sect. A, Vol. 30, No. 7, January 1970, pp. 2699A-2/00A; and
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A1l researched material was recorded, retained, and categorized
according to sub-topic area of interest for the reader of this disserta-
tion. The following sections of this chapter treat each sub-topic area

in depth.

Vessel Systems

Barge-Carrying Vessels

Barge-carrying ships, as containerships before them, were devel-
oped in response to inefficiencies in the operations of conventional
ship systems. The creator of the LASH system, Jerome L. Goldman,
describes the reasons for his invention as follows:

. the origin of LASH goes back 18 years. . . . I

became strongly convinced the conventional cargo liner
design required major improvements in the area of cargo
handling costs and port turnaround time.®

The ship which Mr. Goldman designed in response to this need
combines the elements of barging and standard container operations, i.e.,
it is capable of carrying both. On certain ships, containers may only
be carried in barges, on others a separate container handling and stor-
age facility is designed into the ship's superstructure. LASH ships
operating off the U.S. East and West Coasts have a container crane and

a 500 short-ton capacity elevator-type crane which 1ifts and lowers from

and to the water the system's 370 long-ton capacity barges (long tons

Vernon C. Sequin, An Investigation of the Factors Inhibiting Growth of
Containerization in Domestic Surface Freight Shipments, Michigan State
University, 1971.

lJerome L. Goldman, "How LASH Was Born--LASH Inventor Describes
His System to ICHCA," ICHCA Journal, April 1970, p. 4.
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and short tons have a very slight weight difference). Many LASH ships
which operate off the U.S. Gulf Coast have just the barge crane, a fact
which will receive greater emphasis in analysis of the suitability of
these coasts for bargeship operations. The barge crane is capable of
loading and discharging one barge every fifteen minutes from any loca-
tion within the port area, not necessarily at a pier. The system's
barges may be loaded or discharged using conventional gear except when
their cargo includes containers or other very large items, at terminals
located either within or near the seaport area, or at inland river port
locations after being towed there either singly or several at a time in
integrated tows.
Several statements have been made about the advantages of the
LASH system, with the following being clearest, albeit incomplete:
1. The LASH system will leap-frog port congestion by
leaving her inbound barges to wait for unloading
opportunity, proceed immediately on her voyage with
loaded outbound barges, and thereby spend more pro-
ductive time at sea. Her cargoes are delivered
sooner.
2. LASH will eliminate the necessity for exporters or
importers making large capital expenditures for new
warehouse and dock facilities.
3. The LASH system can service small river and canal
ports which are now inaccessible to ocean-going
vessels. A saving in inland transportation costs
results.
4. The LASH system will mean a substantial reduction in
the number of times cargo must be handled. The result
is less claims, and, in turn, lower insurance premiums.
5. The LASH system will make possible a steady, regular
flow of goods to the market place, thereby enabling
substantial reductions ininventory. This, obviously,

means working capital freed up for other purposes
and lower interest charges.
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6. The LASH system will speed up delivery of cargo by
eliminating delays enroute. The number of ports of

call of the ocean-going vessel will be reduced to a

minimum and so will port time--barges will be placed

in the water promptly on arrival at each, port, and

distributed to loading or discharging docks without

delay. Al1l receivers should, therefore, receive

their cargo at about the same time rather than the

receiver at the first port, whose cargo is on top,

get delivery first, while the receiver at the last

port with his cargo on the bottom getting delivery

perhaps two or three weeks or more later.

7. The LASH system will offer a thru [sic] Bill of

Lading, reducing paper work, and facilitating

clearance and entrance of cargo.®

Additionally, the following advantages have been claimed for
LASH: reduction in fleet investment costs; almost the complete elimina-
tion of bad weather port delays; reductions in pilferage and overstow
problems; straight-time stevedoring of lighters, which only remain in
port instead of the ship, reducing overtime.?

While union and other problems (to be covered later in detail)
have prevented complete realization of all of these advantages, the
viability of the LASH concept and LASH operations have been quite
strongly reaffirmed, both in the statements of its operators and cus-
tomers thus far, and in the extent of the financial investments made
in it by both ports and new operators.

Central Gulf Lines, the first LASH operator, negotiated a 10-

year contract with the International Paper Company in 1968, in which

!Niels W. Johnson, "LASH System-Revolutionary New Seaborne
Transportation," Zosen, May 1969, Uraga Heavy Industries, Ltd., New
York, p. 23.

Z"LASH System Gets Underway," Containerization International,
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