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ABSTRACT

THE RELATIONSHIP OF BREAK-BULK SHIP LOADING PRACTICE TO OCEAN
TRANSIT DAMAGE CLAIMS FOR MULTI-WALL PAPER BAGS

By
Hui Xu

During the USDA/CCC food aid programs' ship loading operation, it is very
common for some bags to be damaged. The leaking bags can cause even more damage
as the spilled food contaminate other bags.

The purpose of this study was to find the effectiveness of a vessel loading
observation procedure (VLOP) instituted by the USDA. VLOP removes damaged bags
during loading. Furthermore, it investigates whether some other elements which are
involved in the overseas shipment have an influence on the damage statistics.

Conclusions include:

1) VLOP resulted in a decrease of damaged bags.

2) VLOP did not always reduce damage in origin ports.

3) Containerization is the best way to ship moisture sensitive products.

4) The season has more effect on the percentage of bags wet than on the
percentage of bags torn.

5) Water damage may be as much related to the shipping company and its
operation as to the shipping mode.
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Chapter 1

INTRODUCTION

Background

The United States Government purchases a variety of American agricultural products,
including corn soya blend, cornmeal, milled rice and vegetable'oil, and ships them to food
aid programs in developing countries all over the world. The United States Department of
Agriculture’s Commodity Credit Corporation (USDA/CCC) is responsible for
administering the purchase and distribution of the food. This includes specifying packages
and monitoring the quality of logistical systems.

The packages of interest in this thesis are multi-wall paper bags used for corn soya
blend (CSB), USDA/CCC’s most complex blended and fortified grain product. The multi-
wall paper bags have an inner plastic liner and the bags are sealed in a manner that protects
the CSB from moisture, insects and mold.

But paper bags are vulnerable to breakage, especially in break bulk logistical systems,
like that used by USDA/CCC. In break bulk systems, packages are not unitized or
containerized, and so each bag is repeatedly handled one by one. Breakbulk loading
occurs in all USDA shipments except when containerized. It is common for a few bags to
break during the ship loading operation. Prior to 1994, damaged bags were left in the

ship's hold, in time causing mold to grow and weakening the undamaged bags.
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USDA contracts with the steamship carriers who are responsible for loading the ship,
and the carriers hire the stevedores. Several steamship carriers participate in this program:
Sealand, Waterman, Afram, Crowley Caribbean and etc. They are responsible for the
cargo damage and loss which occurs in loading, unloading and the overseas transportation.
On the behalf of USDA/CCC, the consignees in discharge ports make the marine claim
computation and file claims against the steamship companies.

In the past, the steamship companies allowed bags which are broken during loading to
remain onboard ship in order to improve the ship loading productivity. Furthermore, it
was easier to account for damaged bags at discharge than to justify a short count when
loading.

The MSU School of Packaging has developed two shipping damage databases for
USDA/CCC. One is for ocean transit damage claims. The second database documents
vessel loading observations. The vessel loading observation procedure (VLOP) was
instituted in August, 1994 to document whether damaged bags are removed from the ocean
vessel and are not shipped, in order to prevent mold and other contamination from
damaging the sound bags.

Purpose of the Study

The purpose of this study is to investigate whether overall shipping damage is reduced
by removing torn bags from the hold. If damage is reduced, it seeks to find how much. At
the same time, it statistically analyzes whether there are some other possible elements
correlated with damage. This research is designed to achieve 3 goals related to the
effective method to reduce damage during overseas transportation, which are as follows:

a. To analyze whether (and by how much) the vessel loading observation procedure has
really reduced damage.






b. To determine whether some other elements are related to damage, such as loading
dates, shipping vessels (container, barge), loading ports and discharge ports.

c. To predict the best conditions to ensure the least damage during transportation.
Research Questions

a. Is there any damage reduction due to the vessel loading observation procedure? How
much?

When it implemented VLOP, USDA hypothesized that the damage would be reduced.
Because when the leaking bags are left in the ship's hold, interspersed with sound bags,
they can cause even more damage as the spilled food contaminates other bags. Removing
damaged bags from holds before shipping should reduce the damaged claims.

b. Which ports (origin and discharge) have the least damage? Which have the most?

Memphis and Tennessee might be assumed to be the origin ports which have the least
damage. Memphis handles more USDA/CCC CSB tonnage than any other port and would
be expected to have more experience with quality control. Furthermore, Memphis is the
only port which does not use unionized labor, and the workers may be easier to supervise.

Discharge ports in India might have a relatively lower damaged rate, because USDA
has investigated the performance of multi-wall paper CSB bags in India. Such attention
may help to reduce the damage rate.

c. Which kind of shipping vessel (container, LASH barge, break bulk) has the least
damage? Which has the most?

Previous studies show that CSB is best shipped via container and least effectively via
LASH barge (Miteff and Twede 1990). Containerized cargo is handled fewer times than

break-bulk loaded cargo. We assume that it will still be true in this study, although it has
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been reported that the single LASH barge carrier (Waterman) has improved operations
since 1990.
d. Which month has the least damage? Which has the most?

Moisture which is ever present during ocean shipping, is most prevalent in some
barges and break-bulk vessels in transit from cold to warm climate, condensing on the
cargo . When handled, wet paper bags can easily break or become moldy (Miteff and
Twede 1990). Since the CSB is shipped to hot destinations, it could be hypothesized that
winter should cause the most damage (because of temperature changes during shipment
result in condensation) while summer should cause the least.

e. Which shipping company has the least damage? Which has the most?

APL and Sealand are the shipping companies which are using containerized shipping
vessels. If containerization is supposed to reduce damage, it can be hypothesized that APL
and Sealand would have the least damage. Afram, Crowley Caribbean and Lykes are the
shipping companies which are using break-bulk ships, which are expected to have the most
damage. The Waterman company's LASH barges are also loaded break-bulk. Previous
studies have found that Waterman was the shipping company which has the most damage.

The answers to these questions will provide important feedback to USDA/CCC about
the quality of their logistical system. Most importantly, the thesis shows the effect of the

vessel loading observation procedure (VLOP) as a quality management tool.
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Chapter 2

LITERATURE REVIEW

The Product: Corn Soya Blend

One of the main products shipped by USDA/CCC is corn soya blend (CSB). Itis a
nutritionally blended and fortified cereal product of enriched cornmeal and soy flour,
which comprised 70% of all commodities shipped CARE/India during calendar year 1989
(Miteff and Twede 1990).

CSB plays a very important role in rescuing children from starving in developing
countries, because it is a high protein nutritious food. For example, CSB is provided to the
Indian Government’s Integrated Child Development Services where preschool and day-
care children, at approximately 140,000 sites, obtain educational, health, and food
assistance. Any loss of product, as well as program disruptions resulting form delays in
delivery (e.g., reconditioning damaged bags), is considered significant.

CSB is also vulnerable to damage from moisture, mold and insects. Therefore it is
packaged in strong multi-wall paper bags of the following construction: the outer ply is 60
LB, wet strength natural kraft, the two mid plies are SO-LB kraft paper, and the inner liner
is 2.5 mil linear low density polyethylene. The bags are heat sealed, including a fully

sealed liner (Miteff and Twede 1992).



Types of Cargo Vessels

USDA/CCC employs three types of cargo vessels: break-bulk ships, LASH barges and
container ships. Each type of ship and its loading operation will be described in this
section.

Break-bulk cargo vessels can be classified according to their hull design and
construction. The ‘tween-deck type of vessel has decks below the'main deck, which may
run the full length of the vessel or be divided into sections, creating separate hatches. A
vessel with ‘tween decks is very suitable for general cargo, as not only is the cargo space
divided into separate tiers, but also the ‘tween deck prevents too much weight from
bearing on the cargo at the bottom of the hold. This type of vessel also makes for better
stowage of heavy bagged cargo, such as sugar and cement, as the weight pressure in the
lower holds, which sometimes causes the bags to split, is reduced (Branch 1989). The
ships are loaded in a break-bulk manner.

A number of cargo ships are designed for carrying a particular commodity, or group of
commodities. Grain products like CSB utilize barge carriers, container vessels and break-
bulk ships. USDA/CCC chooses carriers on the basis of lowest landed cost, and bids are
submitted for each contract. There is a cargo preference program which ensures that some
of the carriers are U.S. owned.

“Break-bulk” is used to describe cargo consisting of items which can be handled
manually, and are stowed piece by piece into the hold of a ship. There are of course
variations in the manner in which break-bulk cargo can be transported to and from the
port; it can be transported by rail or by road. Typically, break-bulk cargo for export passes

through the following sequence of events: (Packing for Profit 1973)



Packing for export: After manufacture, goods are packed to protect them from the
hazards of the export journey.

Storage: Typically, each package may be loaded by hand on to a trolley, taken to
storage, and stacked by hand on the floor or in racks until required. Most CSB bags are
conveyed directly into a waiting railcar.

Dispatch: Goods are taken from store and prepared for export. Each package must be
labeled, and then loaded by hand on to the vehicle for transport.

Unloading the vehicle and removing the cargo to store: To unload the vehicle, each
package is transferred on to a pallet belonging to the port concerned. A large number of
packages are stacked on to each pallet, which is picked up by a fork lift truck and placed in
store in the transit shed.

Transport to quay: When the ship is to be loaded with cargo stored in the transit shed,
the pallet loads are transported by fork lift truck on to the quay, where they are exposed to
the weather until stored in the ship’s hold. The cargo is also exposed to accidental damage
and to pilferage.

Loading into hold: The pallet-loads are lifted by crane, either on the quay or on the
ship, or by the ship’s own derrick and lowered into the hold. Each package is removed by
hand and stacked into the hold.

Unloading the ship: Instead of pallets for unloading, cargo nets may be used. Packages
are loaded by hand into the net, suspended from the crane or ship’s derrick, which transfers
the goods to the quay. Each package is again unloaded by hand, either on to a pallet for
transfer to shed by fork truck, or on to a trolley, from which it is again manually unloaded

into the shed.
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Tallying: The tallying operation is complicated by the haphazard methods of
unloading. Labeling or shipping marks are often obscured or removed by the intensive
handling of individual packages, increasing both the time taken over tallying and the risk
of loss.

Loading to vehicle: Cargo stored in the transit shed is taken to the vehicle, typically on
a storage pallet handled by a fork lift truck, or on a trolley loaded by hand. Further manual
handling is required to transfer the goods on to the lorry or into a rail wagon.

Unloading of vehicle: At its final destination, the consignment is manually unloaded
once again from the vehicle to the consignee’s premises.

An increasing number of ocean-going barge carriers are now in operation throughout
the world. The USDA/CCC often uses LASH barges. The LASH (lighter-aboard-ship)
type of vessel emerged in the late 1960s and a limited number are now operating
throughout the world. This type of ship enables barges to be carried from one port to
another, thus combining inland waterway with ocean transportation. Each barge is hauled
onboard over the stern by a 510-ton traveling gantry crane and then dropped into the
desired position on the mother ship. After offloading in ocean ports the barges are towed
along the various inland waterways, providing a form of door-to-door service with a high
speed delivery (Branch 1989).

Advantages of LASH service include through rates/bills of lading; no intermediate
handling during transfer to and from the ship, thereby reducing cost and permitting
competitive rates to be quoted and faster transits attained; less risk damage/pilferage low
risk of cargo delay as the barges are lowered into water immediately on arrival at each port

and likewise the barges are lifted on the LASH vessel, thus reducing time spent in port or
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its environs to a minimum. LASH barges can be loaded in shallow ports. Moreover,
through the individual barges serving a variety of ports, it permits the LASH vessel to
rationalize severely the ports of call to maintain good ship utilization.

In the USDA logistical system, the LASH barges are loaded in a break-bulk manner at
a port on the Mississippi River (usually Memphis), and are towed to New Orleans where
they are lifted onto a mother ship. The mother Ship then sails for a discharge port where
the barges are lifted off and towed into port. The Waterman steamship line operates the
barge system, and is a U.S. owned ship line.

Container vessels are becoming increasingly predominant in many cargo liner trades
(Wood 1980). Containerization is considered the most successful solution to the problem
of moving cargo in international trade (Sauerbier and Meurn 198S). Containerization has
achieved its primary purpose of minimizing the handling of cargo. It ensures the efficient,
reliable, and rapid delivery of the undamaged goods with through-transportation that can
utilize all modes of transport. A shipper will stow (a term preferable to "stuff") a
container, and the consignee will unload ("strip") the container. The cargo is only handled
twice, which fulfills the objective of containerization. There is no doubt that this type of
tonnage which permits complete integration with other forms of transport, thereby offering
a door-to-door service, has become very popular (Branch 1989).

Most of the commercial tonnage on liner cargo services today is containerized. In
the long run containerization keeps costs to a minimum and somewhat below the displaced
‘tween-deck tonnage, thereby helping to stimulate international trade. Containerization
also reduces damage because cargo is not handled at the ports. More recently the multi-

purpose type of container vessel has been developed with an integral ramp being provided
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as part of the ship’s equipment. This permits both container and vehicular cargo to be
conveyed and enables flexibility of berth/port operation as no portal is required.

USDA uses some containerized service, but less than most international shippers. The
reasons include: higher cost, inadequate facilities in receiving ports, and cargo preference
rules which favor break-bulk carriers. Two containerized steamship lines carry
USDA/CCC cargo: American President Lines (APL) and Sealand.

Break-bulk vessels, lash barges, and containers are the 3 types of ocean conveyance
used in shipments. The volume of cargo, breadth of the logistical system, and
congressional cargo preference mandates, require that all types of conveyances are used.
Each mode provides advantages and disadvantages. For example, LASH barges carry very
little draft and require minimal berthing space at port; they are ideal for use in discharging
cargo in shallow ports and congested ports where berthing space is at a minimum. Break
bulk vessels offer the ability to carry large volumes of cargo efficiently in their cavernous
hatches. The use of containers minimizes handling-related damage by circumventing the
use of port labor and , in comparison, better protects cargo from moisture and handling.
Experts recommend giving consideration to the type of product intended for shipment in
relation to the mode of its transportation overseas.

The Possible Aspects Which May Influence the Damage Rate of Loadmg Ports

Before starting to load the vessel, it is necessary to proceed with cleaning and
inspection of the holds. Cleaning of various compartments may be undertaken as they start
to clear during the previous process of unloading. Each compartment should be carefully
swept. After carrying a bulk cargo this operation is important. Carrying certain goods

after a bulk cargo even necessitates washing the hold. Without this operation, it might be
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11

possible for the residue leakage of oil, syrups, etc., to contaminate the newly loaded cargo.
This is the most important reason that might be related to damage (Reische 1970).

A careful examination of cargo before loading will generally disclose bad conditions if
they exist. All goods are not equally susceptible to damage before loading. Products
perishable through fermentation are perhaps the first to be considered. Their condition
almost always gets worse during their stay in the hold. Such products not only arrive at
their place of delivery in bad condition, but can also damage other products stowed near
them. Therefore, it is not sufficient of require statements of reservations in order to avoid
future trouble. It is also necessary to take all precautions relative to their stowage. One
should even refuse to take on board questionable goods, if this is necessary (Stowage
Handling and Transport of Ship Cargoes, Garrote).

USDA's Federal Grain Inspection Service (FGIS) is responsible to ensure that ships'
holds are clean. FGIS also inspects the cargo before loading to ensure that it is sound and
free from infestation.

In dry weather the ventilators may be trimmed to force the wind down into the hold,
and the hatches left open. If, on the contrary, the air is extremely damp the holds may be
ventilated by suction. During rain the hatches must be closed. This operation is very
helpful for loading moisture sensitive cargoes, like comn soya blend (Sauerbier 1985).
Unfortunately, many vessels employed by USDA, especially LASH barges, do not have
adequate ventilation ability.

The ‘tween-decks are closed in the course of loading as the compartments below them
are filled. It is advisable to place a tarpaulin over each on of the intermediary hatches,

even in cases where the nature of the cargo carried does no require it, so that the steam
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smothering lines can be used without any risk of the steam entering a compartment where
no fire has broken out. At the time of closing the hatches make sure that the cases
contained in the compartment of compartments below are well stowed and cannot shift.

At sea, it is still necessary to watch carefully the condition of the cargo on board. The
ventilators should be open and turned in the proper direction to ventilate the holds if the
weather is good. On the contrary, they should be turned to leeward so that they will not
catch the wind if it is very cold or rainy, and closed hermetically in rain or bad weather
when spray and seas come over the deck. Certain ventilators of special design can remain
open without fear of water entering, especially if their stacks are long enough to raise the
cowls high above the deck level. Nevertheless, it is best to be able to close them, in order
to regulate ventilation properly. The temperature of the air, and that of the sea water have
a considerable influence on the formation of condensations and vapors in the hold.
Ventilation must be watched especially closely when there are abrupt variations in sea and
air temperatures.

General regulations determining the rules governing stowage of cargo on board
merchant vessels say that “all goods susceptible to humidity must be protected by suitable
flooring and protection”. In all cases, dunnage and protection must be sufficient and
suited to prevent damage to the cargo. It is important to make sure that all the water
condensed on the sides of the ship runs into the bilges. To obtain this result place pieces
of dunnage across the limber boards up to just above the filling boards in the rounding part
of the hold (Schumer 1974).

Before loading is started, the condition of the equipment to be used should be

examined. See that the winches and blocks are in good working order, that the cargo
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booms and their rigging are correctly trimmed to support the strain to be put on them. The
number, quality , and fitness of the various slings must be checked, the separating cloths
and the dunnage must be ready (Schumer 1974).

Loading includes in practice two distinct operations: loading in itself and stowage.
Bags are loaded by means of rope slings, bag slings or pallet slings. In the hold, bags must
be carried manually by workers and moved to stowage position. The use of hooks should
be absolutely prohibited, especially for paper bags. Crosswise dunnage is helpful. The
protection should be effective, and contact with iron absolutely avoided.

The bags should be stowed, laid flat, end to end, on one another in vertical piles. One
must be very careful, in the course of the stowage, to prevent all contact with the frames
between the side battens or with the uprights of the watertight bulkheads. The longitudinal
stringers should be protected with wood, and contact between the cargo and all protruding
parts such as ringbolts, brackets, etc., should be avoided, or the bags will be cut under the
pressure of the load (Cargo Ship Loading, 1957).

The Possible Aspects Which May Influence the Damage Rate of Discharge Ports

The form of cargo-handling equipment employed is basically determined by the nature
of the actual cargo and the type of packing used. In developing countries, there might be a
problem of according equipment lack.

An adequate supply of skilled longshore labor is the prime requisite of any ocean
terminal. Regardless of how well a port may be equipped to handle cargo mechanically,
the efficiency obtained is dependent upon labor.

Use of unsuitable or badly adjusted slings causes the dislocation or breakage of

packing and the damaging of their contents. Lack of care on the part of the stowers, the
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use of hooks or bars, make up the damage for which the stevedore is responsible and
which should be charged to him. Badly supervised unloading and banging of loads
underneath hatch coamings, hatch beams, and against obstacles on deck are frequently
causes of handling damage.

Those on board must decide the moment at which the rain tents should be placed over
the hatches, when rain comes in the midst of operations. It is prudent in tropical ports to
take this precaution in advance, because when a heavy rain begins to fall the men seek
shelter for themselves rather than protect the cargo. Without generally being very heavy,
damage from handling almost always takes place. It is the most frequent in practice, and is
also the easiest to take safety precautions against (Garrote 1952).

The Possible Aspects Which May Influence the Damage Rate in Different Seasons

The factors related to month which can influence damage are temperature and
humidity.

A rise in temperature can cause condensation on the cold cargo. This condensation can
be combated by increasing the ventilation. In tropical water, the rule is to ventilate during
the hours of the day when the air is not overheated by the sun.

Loading in rain or snow brings a great quantity of water into the holds. This should
always be avoided, even if the cargo loaded at the time will not suffer from dampness;
because goods which may be loaded a few days later in the same port of at another port of
call might not be able to stand it. Be careful of ores, sand, etc. in bulk, as well as floated
timber, all of which give out a great quantity of moisture, especially if the ship is going
into warm regions. An intense evaporation may then take place capable of damaging

goods stowed nearby and even in upper compartments, when the intermediary hatches are
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not closed absolutely tight. Certain kinds of goods, coming out factories still warm and
loaded at once, give out a large quantity of moisture, which condenses on the overhead.
The water thus formed may drop down on the bags at certain points only, causing quite
serious damage. To avoid this, leave the hatch open for several hours if possible and
ventilate thoroughly.

It is important, when passing directly from a temperate country in winter to not regions
in the tropics, to be sure that the temperature of the cargo is not lower than that of the
saturation. For this purpose a hygrometer of wet bulb thermometer may be used. Reading
such instruments will make it possible to determine the degree of humidity of the
atmosphere and to know if ventilation is advisable. If not, wait till the temperature of the
cargo has risen sufficiently (Wood 1983).

In passing from warm countries to cold countries, on the contrary, it is necessary to
ventilate energetically from the very beginning of the passage. All the more so because
one can expect bad weather which may require stopping all ventilation at the very time that
the temperature is continuing to drop outside. The cooling of the cargo and consequently
of the air in the different compartments should be carried out with all the speed possible in
view of such an eventuality. When the temperature outside nears the freezing point, it is
almost always preferable to cease ventilating, because even if the cargo itself will not
suffer from the effects of a low temperature, installations on the ship (water pipes, etc.)
may be damaged (Abrahamsson 1980).

In conclusion, when the exterior temperature is rising, control ventilation very

carefully. When it is falling, ventilate very energetically as long as possible.
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The Stowage of Bags and the Way to Reduce Leakage

The CSB bag specified by the USDA/CCC is designed to withstand the multiple
handlings and impacts in a break-bulk system. Over sixty percent of USDA cargo was
carried on break -bulk ships during 8/3/93-8/2/94 and over seventy percent during 8/3/94-
8/2/95. The USDA/CCC requires CSB packages to have a moisture barrier, since the dry
blended and fortified food can easily grow mold if it becomes moist. Multi-wall paper
bags, heat sealed with a plastic liner, are the generally accepted standard package for such
moisture sensitive products. But paper bags, are vulnerable to breakage when they are
handled carelessly (Miteff and Twede 1990).

Since they are vulnerable to impact and puncture damage, paper bags need to be
handled with special care. Handbooks and manuals dealing with marine cargo operations
recommend specific handling and stowage practices. For example, if the bags contain
coffee, cocoabeans, or any other commodity that may leak and must not touch the ship’s
deck, the bags should be stowed over separation cloths. Any leakage will be caught in the
cloth and can be rebagged before being contaminated. The use of these separation cloths is
also advisable when stowing bagged commodities over other cargoes (Sauerbier and
Meurn 1985).

Paper bags of cement or plaster are very vulnerable to the hook, but they are often
small enough and light enough to allow the longshoremen to lift them easily.
USDA/CCC's CSB bags weigh 55 Ibs. Every effort should be made to prevent hooks
being used on such cargoes. In addition, the bags must not be allowed to rest on the edges

of the sweat battens, stringers, upper ends of vertical dunnage, or other surfaces that might
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be present along the periphery of the hold. If they rest on these surfaces, they will be torn
as the cargo settles during the voyage.

Another important factor which can result is severe damage is mold. When open-hatch
vessels are loaded in wet weather, moisture is trapped in the hold. Depending upon how
early during the voyage that the bags became wet, and how many broken CSB bags were
stowed during loading, m<'>ld can easily grow on the surface of bags ﬁoughout the stow.
The spillage concentrates on bag ends in the stow because the contents of broken bags
dribble through stacks of sound bags depositing CSB on the exposed bag ends. The mold
eats through tlie bag ends, which are more exposed to spillage sifting through stacks and to
moisture. Lack of quality control during vessel loading operations can result in a boatful
of moldy bags.

It has been recommended that damage could be reduced by better supervision of ship
loading operations stateside and providing an incentive for taking broken bags out of the
stow. This will require a change in behavior, and can be aimed at either the longshoremen
themselves or their supervisors. It is also recommended to consider a performance
evaluation of vessels and stevedores based on their ability to provide quality service. CSB
and commodities packed in paper bags must be shipped clean and dry. This may require
more direct supervision or inspection of loading procedures (Miteff and Twede 1990).

From August 94, vessel loading observation procedure (VLOP) started to be
instituted. An FGIS inspector observes the ship loading to make sure that bags that are
damaged during loading removed from the ocean vessel and are not shipped. The
inspector submits a certificate of inspection detailing the number of bags damaged and

removed (or damaged and not removed) from the ship's hold.
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Copies of the VLOP certificates, as well as copies of damage claims, have been used to

form the data in this thesis.



Chapter 3

RESEARCH METHOD

Research Questions

a. Is there any damage reduction due to the vessel loading observation procedure? How
much?

b. Which ports (origin and discharge) have the least damage? Which have the most?

c. Which kind of shipping vessel (container, barge, break bulk) has the least damage?
Which has the most?

d. Which month has the least damage?
e. Which shipping company has the least damage? Which has the most?
Research Instrument

There are two primary databases used in this research. The claim database deals with
the overseas transportation claims issued from the discharge ports. The claims have all
been sent to MSU from the USDA/CCC's Kansas City Commodity office which collects
for the damage caused by carriers. MSU enters the data into a computer database. The
relevant fields about damage include: "bags torn", "bags wet and others" and "total
damage". The claim database consists of 4,214 reports including 52 kinds of product,

from 10/11/90 to 7/27/95. This research uses only the CSB claims for a two year period.

19
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The second database compiles Commodities Inspection Certificates (CIC) which are
issued by the FGIS inspector who observed the ship loading operation. This database
contains 987 reports.

The vessel loading observation started in August, 1994. From then on, the practice
was instituted of having a USDA/FGIS inspector observe the ship loading for all
USDA/CCC commodities packaged in paper bags, including corn soya blend, commeal,
wheat soya blend, soy-fortified corn meal, soy-fortified sorghum grits, and flour. The
inspector is responsible to make sure damaged multi-wall paper bags are removed from the
vessel holds or barge. He/she counts the number of damaged bags removed from the ship.
Copies of the commodity inspection certificates are sent to the MSU School of Packaging
where they are entered into a computer database. The most important information on the
certificate includes: loading port, steamship company, stevedore company(loading
company), total bags loaded, bags removed, damaged bag loaded. The data from the
commodity inspection certificates is entered into corresponding fields.

It is important to note, however, that while the certificates list the commodities being
observed, they do not separate the damage data by commodity. The number of CSB bags
damaged can not be ascertained because more than one commodity is usually listed on a
certificate. But since the commodities are all packed in multi-wall paper bags, this
research will assume that the package perform in a similar manner. Thus, average rates of
damage, including the percentage of damaged bags removed and the percentage left in the

hold will be used in this research.
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For this study, the research objective is to compare damage situation of corn soya blend
between the periods of 8/3/93-8/2/94 and 8/3/94-8/2/95, one year before and one year after
the VLOP was implemented.

The database program which we are using is Reflex database 2.0.

Analysis Method

1. Method for question a: Is there any damage reduction due to the vessel loading
observation procedure?

Not all of the loading ports on claim database have implemented VLOP, just a few of
them have. To figure them out we enter "corn soya blend” in the product field of VLOP
database during 8/94-8/95 period. The report coming out shows that only six ports have
implemented VLOP: Lake Charles, Memphis, New Orleans, Orange, Pascagoula,
Pensacola.

First of all, we need to know whether there is any damage reduction for corn soya
blend after the vessel loading observation was implemented in above six ports, i.e. whether
the vessel loading observation plays an important role in the efforts we make to decrease
overseas transportation damage. To evaluate whether there is obvious damage decmase
between the two periods mentioned above, the primary parameter which can describe this
situation is the total damage percent. There are other four important parameters in the
claim database which are related to damage analysis: bags torn percent, wet bags and other
damage percent, salvage percent and lost pounds. Their calculation formulas are shown

below:

1) Total damage percent
= (Bags torn + Wet bags and other damage) / Total bags loaded

2) Bags torn percent
= Bags torn / Total bags loaded
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3) Wet bags and other damage %
= Wet bags & other damage / Total bags loaded

4) Salvage percent
= (Salvage weight / (Total damage bags x Package weight)) / Total bags loaded

5) Lost pounds
= (Total damage x Package weight) - Salvage weight

As mentioned above, the claim database includes a great variety of agricultural
products for Food for Peace Program. To analyze only the data for corn soya blend, the
whole database is filtered by entering "corn soya blend” in the product field, forming a new
Com Soya Blend Database(CSBDB). Next the filtered database is sorted by the two
periods of interest: 8/3/93-8/2/94 and 8/3/94-8/2/95 and only 6 ports that have
implemented VLOP are selected. Then the program can automatically add up the numbers
in the fields we need during the specific period and get the percent for each port.

2. Method for question b: Which ports (origin and discharge) have the least damage?
Which have the most?

We need to do five statistical reports separately to know the above five parameters for
each port (loading pdn or discharge port). All of the reports are sorted by origin port
(discharge port) from the CSBDB. For total damage percent rcpbrt, four columns are
created with the headings: loading port (discharge port), total bags, total damage and total
damage percent. From the results, it will be very clear which loading ports have the least
total damage percent, and which have the most in the specific period. Then the same work
is done for the second period. Comparison of the results between the two periods will
show that whether the total damage percent has been reduced for each loading port

(discharge port), or for some of them.
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Figuring out which ports have the least damage is not enough. It is important to learn
that what is the main part of the damage which has been reduced: torn bags or wet bags
and other damage. This leads to the other reports: Bags Torn Report and Wet Bags and
Other Damage Report.

After damage occurs, there are actions can save part of the cargo. Some of the
products that are not contaminated can be salvaged to reduce damage. When cargo arrives
at the discharge ports, broken or excessively moldy bags are salvaged. They are dumped
into locally procured “reconstitution bags”. The shelf life of these commaodities are
reduced. High rates of reconstitution represent a potential health hazard since
reconstituted bags could contain bacteria and/or insects. It is important to study
reconstitution rates and loss rates when evaluating packaging or carrier performance with
respect to loss and damage. Furthermore, salvage is a hidden cost, which also obscures
real package and carrier performance measures. So salvage and lost pounds are also
important criteria for damage statistics for discharge port. By comparing reports for the
two different periods, 8/3/93-8/2/94 and 8/3/94-8/4-95, the following can be identified:

(1) Did all of the VLOP origin ports reduce the damage after VLOP? Did non-VLOP
origin ports reduce the damage?

(2) If the damage was decreased, what was primarily responsible for damage reduce,
torn bags or wet and others?

(3) Which ports ( loading ports and discharge ports) always have the least damage?
Which have the most?

(4) Which ports ( discharge ports ) have the most salvage percent? Which have the
least?

(5) Which ports ( discharge ports ) have the least lost pounds? Which have the most?
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There is a field called Damage Loaded in VLOP. The number of damaged bags which
are not unloaded is entered in this field. We are interested to know:

(6) Is damaged bags loaded responsible to the resulting percentage of damaged bags
received?

The loading ports which have been active in the food aid program are located in
different region, we are curious to know:
(7) Is geographical position of the loading ports related to the damage rate?

3. Method for question c: Which shipping vessel has the least damage? Which has
the most?

Using the same five parameters-—- bags torn percent, wet bags and other damage
percent, total damage percent, salvage percent and lost pounds —the data can be analyzed
to identify which shipping method has the least damage and which has the most.

From the above analysis, the following can be identified:

(1) Which shipping method always has the least damage? Which has the most?

(2) Which shipping method has the most salvage percent? Which has the least?

(3) Which shipping method has the least lost pounds? Which has the most?

4. Method for question d. (Which month has the least damage? Which has the most?)
By analyzing the three parameters: bags torn percent, wet bags and other damage
percent, total damage percent, the shipping months with the least damage and those with

the most can be identified.

5. Method for question e: Which shipping company has the least damage? Which has the
most?)
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Using the three parameters: bags torn percent, wet bags and other damage percent, total
damage percent, the shipping company which has least damage and the one with the most

can be identified.
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Chagter 4
DATA ANALYSIS

Analysis for Research Question a: Is There any Damage Reduction Due to the
Vessel Loading Observation Procedure? How Much?

To answer this question, analysis is limited to the six VLOP ports mentioned in
Chapter 2, comparing the damage situation one year before and one year after VLOP was
implemented.

Table 1. Comparison of general shipping information of the six VLOP ports between
8/3/93-8/2/94 and 8/3/94-8/2/95. (Claim database)

8/3/93-8/2/94 8/3/94-8/2/95
Total CSB Bags Loaded 3,077,437 3,928,836
Total Bags Damaged 74,940 68,000
% Damaged : 2.44% 1.73%
Total Bags Torn 66,059 49,913
Percentage of Bags Torn 2.15% 1.27%
Total Bags Wet & Others 8,881 18,087
Percentage of Bags Wet & Others 0.29% 0.46%
Total Percentage of Salvage 82.54% 82.33%
Total Percentage of Lost Pound 0.42% 0.31%

Table 1 shows that 3,077,437 bags corn soya blend were shipped through the six
VLOP ports during 8/3/93-8/2/94, while 3,928,836 bags were shipped during 8/3/94-
8/2/95, after the VLOP was implemented. This is an increase of 851,399 bags.

But 6,940 fewer bags were damaged in the year after the VLOP was implemented,

representing a 29.1% reduction in damage, from 2.44% to 1.73%, as shown in Table 2.

26
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The damage decrease can be attributed to the vessel loading observation instituted in

August 1994. The percentage of bags torn was decreased greatly by 43.26%, and the

percentage of lost pounds were also significantly reduced by 26.19%. Unfortunately, the

Reflex database was unable to calculate the statistical significance of the difference.

Table 2. Bags removed and loaded in different VLOP ports during 8/94-8/95. (VLOP

database)
Loading Port | Total Bags | Bags Removed | % Removed | Dmd. Bags Ld. | % dmg. Ld.
Lake Charles | 1,395,823 | 8,194 0.59 1,270 0.09
Memphis 4,446,703 | 14,497 0.33 72 0.00
New Orleans 566,613 | 3,182 0.56 1,114 0.20
Orange 83,102 732 0.88 12 0.01
Pascagoula 124,715 331 0.27 83 0.07
Pensacola 3,633,557 | 4,007 0.11 2,183 0.06
Total 10,250,513 | 30,943 0.30 4,734 0.05

On the other hand, from the VLOP database, Table 2 shows that there were 0.3%

damaged multi-wall paper bags removed from the hold of the ship in the loading process

during 8/3/94-8/2/95. Since the VLOP data does not differentiate among its over eight

commodities, the percentage numbers are most relevant.

By adding the 0.30% of bags removed from the hold due to VLOP to the 1.73%

claimed in damage after VLOP, it can be seen that a combined 2.03% of bags were

damaged.

This result shows that VLOP did reduce the number of damaged bags received and the

cost of shipping damaged cargo, meanwhile it also reduce overall damage.

The percentage of wet and others was increased by 72.41%. This result indicates that

while VLOP helped to reduce the percentage of bags torn, it did nothing helpful to reduce
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the percentage of the percentage of wet and others. Water damage is related more to
climatic conditions.

Despite the large increase in wet bags, the salvage rate was actually reduced slightly by
0.25%. This may be due to the absence of spilled product which exacerbates the
deterioration and mold due to water. Unfortunately the claim database does not
differentiate mold damage.

Analysis for Research Question b. Which Ports (Origin and Discharge) Have the
Least Damage? Which Have the Most?

o Loading ports:

Question a. investigated the six ports which have implemented VLOP to analysis the
comparison results. The balance of this thesis' analysis will include some other ports
which have not implemented VLOP to compare their performance. This can also help the
government to find whether there are some other ports which need to implement VLOP.

Loading ports which serve the USDA/CCC food aid programs vary from 1993 through
1995. Because the research objective is to compare the damage rate of the same ports
before and after the vessel loading observation procedure, only the ports which have been
active in both years were chosen for analysis. There are nine such loading ports : Lake
Charles, Long Beach, Memphis, New Orleans, Orange, Pascagoula, Pensacola, Seattle,
Tacoma.

Table 3 shows that six of the nine ports experienced reduced damage. Among the
VLOP ports, four out of six experienced reduced damage: Pensacola, Orange, New

Orleans and Memphis.
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Table 3. Comparison of percentage damaged decreased after VLOP by loading port.
(Claim database)
VLOP | Loading port | % Dmgd. 93-94 | % Dmgd. 94-95 | % Decreased
. Pensacola 1.56 0.17 89.10%
. Orange 1.67 0.60 64.07%
Long Beach 1.28 0.47 63.28%
o New Orleans | 2.35 1.33 43.40%
o Memphis 2.87 1.73 39.72%
Tacoma 1.02 0.72 29.41%

The two ports which had the highest damage reduction are VLOP ports: Pensacola and

Orange. Pensacola is the loading port which had the least damage after VLOP and also

experienced the greatest damage reduction after VLOP, 89.1%. New Orleans and

Memphis had almost the highest percentage of damaged during the first period, but they

reduced damage by about 40%. Long Beach and Tacoma also experienced less damage,

unrelated to VLOP.

Two VLOP ports actually increased damage: Lake Charles (9% increase) and

Pascagoula (40% increase). See Table 4. Seattle also had a high damage increase (along

with tonnage decrease), unrelated to VLOP.

Table 4. Comparison of percentage damaged increased after VLOP by loading port.
(Claim database)
VLOP | Loading port | % Dmgd. 93-94 | % Dmgd. 94-95 | % Increased
. Lake Charles | 2.14 2.33 8.88%
. Pascagoula 241 3.38 40.25%
Seattle 1.04 3.28 215.38%

All of the VLOP origin ports except Pascagoula reduced their percentage of torn bags

received. Again, Pensacola, Orange and Memphis experienced the greatest decrease. See

Table 5 and Table 6.
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Table 5. Comparison of bags torn percent decreased after VLOP by loading port.
(Claim database)
VLOP | Loading Port | % Bags Torn | % Bags Torn | % Decreased
93-94 94-95
. Pensacola 1.56 0.17 89.10%
. Orange 1.67 0.60 64.07%
. Memphis 2.68 1.31 51.12%
Long Beach | 0.76 0.47 38.16%
Tacoma 0.93 0.59 36.56%
. New Orleans | 1.69 1.22 27.81%
. Lake Charles | 1.81 1.25 25.00%

Table 6. Comparison of bags torn percent increased after VLOP by loading port. (Claim
database)
VLOP | Loading port | % Bags Tom 93-94 | % Bags Torn 94-95 | % Increased
o Pascagoula | 2.38 3.22 35.29%
Seattle 0.82 3.28 300.00%

As explained earlier, water damage is expected to be unrelated to the VLOP. Table 7
and 8 reflect this fact, and show that Lake Charles and Memphis are primarily responsible

for the large total increase in wet and other bags reported earlier.

Table 7. Comparison of the wet and other damage percent decreased of 93-94 and 94-
95. (Claim database)
VLOP | Loading Port | % wet & others | % wet & others | % Decreased
93-94 94-95
Long Beach | 0.53 0 100%
Seattle 0.22 0 100%
. New Orleans | 0.66 0.10 84.85%
. Orange 0 0 —
. Pensacola 0 0 —
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Table 8. Comparison of the wet and other damage percent increased of 93-94 and 94-95.
(Claim database)

VLOP | Loading Port | % wet & others | % wet & others | % Increased
93-94 94-95
Tacoma 0.1 0.13 30.00%
. Memphis 0.19 0.42 121.05%
. Lake Charles | 0.33 1.08 227.27%
. Pascagoula 0.03 0.16 433.33%
Table 9. Relationships between percentage of damaged bags loaded and percentage of
bags torn and percentage of wet and others during 8/3/94-8/2/95.
VLOP % damaged loaded | % damaged % bags torn
(VLOP database) | (Claim database | (Claim database)
o Lake Charles | 0.09 2.33 1.25
o Memphis 0 1.73 1.31
0 New Orleans | 0.20 1.33 1.22
o Orange 0.01 0.60 0.60
. Pascagoula 0.07 3.38 3.22
o Pensacola 0.06 0.17 0.17

The VLOP database shows that all damage is not removed. Some ports are better than
others. It would be expected that the ports that leave the most damaged bags aboard ship
would be positively correlated with high damage out-turn results.

Table 9, in part, confirms this expectation. The three ports with the highest percentage
of damaged bags loaded (New Orleans, Lake Charles and Pascagoula) also have high
corresponding damage claims for total damage and torn bags. Pascagoula had the highest
corresponding damage claims, over 3%. Orange had the least percentage of damaged bags
loaded, and the lowest resulting percentage of damaged and percentage of bags torn.

But when the percentage of damaged bags loaded is low, that does not necessarily

mean that the resulting percentage of damaged bags received is low. Memphis has the

very low percentage of damaged bags loaded of zero, but the percentage of damage is still
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relatively high, 1.73%. (The "zero" damaged bags loaded could indicate that a different
VLOP procedure is followed in Memphis.) However, Memphis' ovcmﬁ damage has been
dramatically reduced (from 2.87%) since VLOP, as shown in Table 3.

The effect of a loading port's geographical location can be shown by classifying them
by region, like Mississippi River, gulf coast and west coast, as shown in Table 10. The
gulf coast ports and Memphis, the only Mississippi River port, have implemented VLOP;
the west coast ports have not. |

Table 10. Geographical positions of the loading ports. (Claim database)

VLOP | Loading port State Region

o Memphis Tennessee Mississippi River

o Orange Texas Gulf Coast

. Pascagoula Mississippi | Gulf Coast

° Lake Charles | Louisiana Gulf Coast

. New Orleans | Louisiana Gulf Coast

. Pensacola Florida Gulf Coast
Long Beach California West Coast
Seattle Washington | West Coast
Tacoma Washington | West Coast

Table 11. Comparison of percentage of damaged bags by region. (Claim database)

8/2/93-8/2/94 8/2/94-8/3/95

Tot. Pkg. | Pkg.Dmg. | % Dmg | Tot. Pkg. | Pkg.Dmg. | % Dmg |

Mississippi River | 1,417,884 | 40,717 2.87% | 2,930,284 | 50,595 1.73%

Gulf Coast 1,659,553 | 34,223 2.06% | 998,552 17,405 1.74%

West Coast 915,612 | 10,917 1.19% | 410,564 4,525 1.10%

Table 11 shows that the west coast has the least tonnage and the lowest damage
percentage. It also shows that the VLOP ports (gulf coast and Memphis) have a lower
damage rate after VLOP was implemented.

Table 11 and 12 also classify the ports by region to show the relationship to percentage

of bags torn and the percentage of wet and other damage.
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Table 12. Comparison of percentage bags torn by region. (Claim database)

8/2/93-8/2/94 8/2/94-8/3/95
Tot. Pkg. | Pkg. Tom | % Tom | Tot. Pkg. | Pkg. Tom | % Tom
Mississippi River | 1,417,884 | 38,055 2.68% | 2,930,284 | 38,416 1.31%
Gulf Coast 1,659,553 | 28,004 1.69% | 998,552 | 11,497 1.15%
West Coast 915,612 | 7,315 0.80% |410,564 |4,242 1.03%

Table 13. Comparison of percentage bags wet and others by region. (Claim database)

8/2/93-8/2/94 8/2/94-8/3/95
Tot. Pkg. | Pkg. Wet | % Wet | Tot. Pkg. | Pkg. Wet | % Wet
Mississippi River | 1,417,884 | 2,662 0.19% | 2,930,284 | 12,179 0.42%
Gulf Coast 1,659,553 | 6,219 0.37% | 998,552 5,908 0.59% -
West Coast 915,612 | 3,602 0.39% | 410,564 283 0.07%

Table 12 shows that Memphis, on the Mississippi River, has the greatest percentage of

bags torn, followed by the gulf coast; the west coast is still the best. This result matches
the total damage results. It shows a relationship between the percentage of damaged and
torn bags and the geographical position of loading ports. A possible explanation is due to
the differences in port labor pools in the three regions. Gulf coast longshoremen, in
particular, have a reputation for roughness.

Table 13 shows little relationship between water damage and geographic region. This
is not surprising, given the fact that all three port regions are, by nature, wet.
¢ Discharge Ports:

Discharge ports which serve the USDA/CCC food aid programs did not vary much
from 8/93 through 8/95. Eighteen discharge ports are involved in the two years: Assab,
Bombay, Calcutta, Callao, Djibouti, Jamnagar, Madras, Manila, Maputo, Massawa,
Matarani, Mombassa, Paradip, Puerto Cortes, Salaverry, Santo Tomas, Tamatave,

Visakhapatnam.
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Table 14. Comparison of discharge ports' percentage damaged decreased of 93-94 and
94-95. (Claim database)

Discharge port | % Dmgd. 93-94 | % Dmgd. 94-95 | Change
Jamnagar 5.26 2.80 -2.46
Tamatave 4.28 5.67 1.39
Matarani 2.82 1.27 -1.55
Bombay 2.56 5.85 3.29
Paradip 2.53 2.33 -0.20
Calcutta 2.15 1.54 -0.61
Visakhapatnam | 1.64 1.44 -0.20
Salaverry 1.64 0 -1.64
Madras 1.31 1.16 -0.15
Santa Tomas 1.13 0.81 -0.32
Manila 1.11 1.32 0.21
Callao 0.61 0.24 -0.37
Djibouti 0.43 0.10 -0.33
Mombasa 0.28 0.30 0.02
Assab 0 1.19 1.19
Puerto Cortes 0 0 0
Maputo 0 0 0
Massawa 0 0 0

Table 14 shows that six discharge ports experienced more than two percent damage:
Tamatave, Jamnagar, Bombay, Paradip, Matarani and Calcutta. Four of these experienced
reduced damage after VLOP.

Table 14 shows that most of the discharge ports experienced reduced damage after
VLOP. But five of the eighteen ports had more damage. Among the discharge ports
which have higher percentage of damage after VLOP, Bombay is the worst. Its damage
increased from 2.56% to 5.58%, due primarily to one shipment with a very large water
damage loss, 4.01%.

It has been shown that the percentage of damage is closely related to the percentage
of bags torn. Table 15 shows that this is the case for the discharge data as well (except for
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