








As it will be much easier for me to best describe
Dedicated Contract Carriage to you from knowledge of
my own business, I hope that this will not offend you,
and I would recommend that you weigh my comments
for one-sidedness.

To give you an example of the interest in this type
of carriage, let me tell you that my company has never
actively attempted to sell this service to anyone; yet,
we have multiple opportunities offered to us monthly.
In fact, at present, we have several opportunities avail-
able to us that we have not had sufficient time to inves-
tigate properly.

Dedicated Contract Carriage has to meet two spe-
cific criteria before it can be successfully implemented.
First, it must create a win/win situation, not a win/
break-even or a win/lose situation. It must work
equally well for both parties: be profitable for the one
entity, cost effective for the other entity, and provide
the total quality needs of both parties.

Second, it must form a partnership relationship,
not a customer-vendor relationship. This is probably
the most difficult to overcome. As this has never in the
past been a standard in the business, it is very difficult
for a shipper to view its carrier as a business partner.

In our business, we have actually extended this
service for several customers and become their traffic
department. Sound amazing? Actually what we have
found is that this has been very successful. Typically,
traffic departments at shipper locations tend to be
more of an administrative function than a profit center
that is concerned about cost.

If there is a down side to Dedicated Contract Car-
riage, we have not yet discovered it, but expect it
would be in the area of losing touch with the competi-
tive-carrier market. We always warn our customers
about this and tell them that someone from their orga-
njzation needs to keep a finger on the pulse of the
marketplace.

If you are one of those who might be interested in
Dedicated Contract Carriage, my suggestion is you
find several potential vendors of this service and dis-
cuss some options with them. I do not think you will
be disappointed.

ELECTRONIC DATA INTERCHANGE

Last, I have chosen to speak about Electronic Data
Interchange or ED], if you will.

Although having been around for several years
now, it is still in its true infancy. For those who are not
at all familiar with ED], it is a way to exchange infor-
mation by electronic means, primarily computers.

We are all faced in our businesses with unbeliev-
able amounts of paperwork. Our society is born, lives
and dies with paperwork. Nowhere is it more prevalent
than in the shipping business. We have manifests,
bills of lading, delivery receipts, invoices, paya-
bles, .. ..
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Why? Because that is the way it has always been.
The future is saying, “We don’t need all of this paper;
there is a better way and EDI is that better way.” If you
don’t believe it can work, ask Proctor and Gamble, or
call Ford Motor Company or General Motors. They will
tell you it works. In fact, they may tell you that if you
do not have EDI capability, you cannot do business
with them.

This is a major change in the way we do business.
It will be viewed initially, by most, as an expensive
pain in the neck that has to be tolerated. Once they
implement EDI in their business, they will begin to
wonder why they had not implemented it a long time
ago.

Let me caution you; EDI is truly in its infancy at
this point. It has a long way to go, but it is like a
mutant. It is growing very rapidly and will be stand-
ing in front of you soon, more refined and more user-
friendly.

For those of you who think that incorporating EDI
into your business is at least ten years out, think
again. Think in terms of two to five years. It won’t be
long and you will find that without EDI capability, you
will begin to lose marketshare to your competitors
who have EDI capability.

EDI will move across this country and the world
quickly, and for those that attempt to avoid it, they will
find themselves in a very precarious predicament.

In the shipping business, there are several major
vendors that offer this service. Although certainly not
all of them, the apparent majors are Kleinschmidt,
McDonnell-Douglas, and General Electric, not neces-
sarily in that order.

Just in the past two months, there have been
major breakthroughs in this technology such as gate-
ways that allow the user access to other users of differ-
ent vendors. This was a major step forward; whereas,
prior to this, if your EDI supplier was GE and your cus-
tomer was served by McDonnell-Douglas, one of you
had to get the others’ vendor service to allow commu-
nication among yourselves.

Invoicing and payable can now be done elec-
tronically. Amazing capabilities. Think of the potential
reductions in overhead costs that can be attained. Tre-
mendous promise for the future. My suggestion is that
if you don’t know much about EDI, you should get to
know about it.

In closing, let me say that the future of the truck-

ing industry in this country will change as our
marketplace changes. The players will change.
The old ways of doing things will be replaced by the
new ways of doing things. But where there will be
product to ship to a consumer, there will be a truck to
get it there.

As for what we can do about all of this, I believe
we need to be the good business people that we are.
We need to stay abreast of the changes in our industry
and implement them in ways that make our businesses



successful. If we are unwilling to change, we will see
our competition take our business away, and we will
no longer be recognized as good business people and
leaders in our industries.

We need to be innovators of our industry, unaf-
raid to try new methods, and open new territories. In
short, WE NEED TO DO OUR JOB.

Warehousing in the United States from

the Potash Producer’s Viewpoint
Paul O. Warner

Potash Company of America

It is a challenge to address such a knowledgeable
group about an issue that has had such a fundamental
impact on our industry. I'll be telling you much that
you already know, but I hope I can provide a useful
perspective on this vital topic.

While the warehousing phenomenon has not been
confined to potash, by any means, I believe that pot-
ash provides the clearest example of how innovative
distribution modes can change the whole method of
marketing a commodity.

We at PCA have put together a brief outline of
what we believe are the most important elements of
the warehousing picture, finishing up with some com-
ments about the current situation and what might
come next.

In 1980, in-market warehousing was hardly a fac-
tor for potash producers. But starting about that time,
and until the last couple of years, we saw a steady pro-
liferation of new facilities. In many cases, existing
warehouse space, designed for other purposes, was
leased by producers for the storage of potash.

Figure 1, for five key consuming states, shows
how many warehouses Canadian producers had
established by 1984, and how the number had
increased by 1987. Ohio and Iowa were clearly where
the early developments took place, but Illinois and
Indiana saw greater relative expansion—in terms of
number of locations—after 1984.

Figure 2 graphs the same growth in the same
states, but measured in tonnage capacity rather than
number of locations. The picture is slightly different.
Ohio warehouses—roughly 20 of them in 1987—aver-
aged about 20,000 tons capacity. The average Illinois
warehouse is about half that size. The difference—of
course—is the logistics of supplying by Great Lakes
vessel (in Ohio) versus barge or unit train (in lllinois).

Before talking about the reasons for the warehous-
ing boom, I would like to make an important point.
All booms must come to an end, and the warehousing
expansion boom is clearly over. We believe that the sat-
uration point has been reached—and unfortunately—
passed.

I'd like to quote from a document which illus-
trates the point more clearly than any other public
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study I know of. As part of the Antidumping suit initi-
ated against Canadian producers last year, the staff of
the U.S. International Trade Commission—in Wash-
ington—prepared an excellent analysis of the potash
business. It was based on a compulsory questionnaire
completed by producers and importers. This “pre-
hearing brief”—done by Jim McClure and Cynthia
Traynor of the ITC—was never used by the Commis-
sion because the case was suspended; but it provides
some key insights into this and other issues. Let me
read from it.
Importers of potassium chloride from Canada
responding to the Commission’s questionnaires
owned or leased 157 warehouses with a capacity of
slightly over 2.0 million short tons. [ ... ] PCS,
IMC, Cominco, and Kalium, with 117 warehouses,
had a storage capacity of nearly 1.6 million short
tons. Of these warehouses, 88 were located in the
major consuming states in the upper midwest and
20 were located in the southeast.

Think about that—two million tons of warehouse
capacity! In a ten million ton U.S. market, where Cana-
dian producers might sell eight million tons in a good
year, we as an industry owned or leased two million
tons of storage space. That means that for every four
tons of Canadian potash sold in the United States, by
whatever mode, to wherever in the country, somebody
had to lease or buy one ton of storage capacity for a
year. The whole thing got out of hand.

That doesn’t mean it was a bad idea in the first
place. It started as an excellent tool by which produc-
ers, railroads and major consumers tried to gain an
advantage over their competitors.

The economics of lake vessels, river barges and
unit trains—relative to single car shipments—resulted
in much lower freight costs for those producers who
acquired warehouses.

The railroads serving the U.S. from Canada
gained better utilization of their hopper car fleets
(allowing them to eliminate care shortages, while pro-
viding better service at lower cost). As economics
improved to the east and the south, Canadian produc-
ers gained market share from offshore and U.S. pro-
ducers—allowing Canadian railroads to increase their
shipping volumes.

Oversaturation happened when almost everyone
got on the bandwagon. The producers who had been
on the cutting edge were not able to sustain their ini-
tial advantage, because their strategy was easier to
copy than they had originally thought.

Perhaps the big losers were the U.S. producers. I'd
like to quote again (at greater length) from that ITC
report.

[ ... ] Canadian producers developed, much
more extensively than U.S. producers, shipping
mode combinations involving unit trains to ship
large volumes of product cheaply and quickly to
the major consuming areas of the United States.



To accommodate such large shipments and to
overcome substantial rail abandonments, potas-
sium chloride producers began obtaining ware-
houses in the major U.S. markets. Expansion of
warehousing into the midwestern and southeast-
ern markets of the United States, almost exclu-
sively by the Canadian potassium chloride pro-
ducers, extended geographically the competitive
impact of these low-cost, high-volume transporta-
tion modes. As a result, marketing of potassium
chloride in the United States shifted to a regional
warehouse-based distribution system.

[...]
By 1984 the Canadian potassium chlo-

ride producers had achieved significant
freight cost advantages vis-a-vis the ULS.
potassium chloride producers | . . . ].

Potash buyers close to the new warehouses got
their first experience of “just in time” potash delivery.
Inventory levels at fertilizer plants could be reduced
without the former worries about running out in the
peak season. Carrying costs—for the buyers—were
reduced. With reliability of supply always a major con-
cern, some buyers regarded a full warehouse—with a
long-term lease—as tangible proof that the producer
was committed to that market.

In terms of product quality, the new system had
both bad and good points. Multiple handlings, on and
off barges, vessels and trucks, sometimes caused prod-
uct to break down. On the other hand, it was no longer
necessary, as it sometimes was before, to store potash
outside to ensure availability during seasonal peaks.

As the seller’s market of 1980 turned into a buyer’s
market in subsequent years, most of the freight sav-
ings developed by the producers were ultimately pas-
sed on to the buyers.

In 1980, it was only a slight oversimplification to
say that the potash producer’s responsibility was to get
the product into a hopper car. The rest was up to the
buyer.

By 1987, it was only a slight oversimplification to
say that the potash buyer’s responsibility was to have
truck and driver at the local warehouse on time. The
rest was up to the producer.

When I spoke earlier about the fundamental
impact of warehousing on our industry, this was pri-
marily what I meant. The burden and risk of getting
potash to the market—the logistics, the inventory, the
carrying costs—once borne almost exclusively by the
buyer, are now borne almost exclusively by the seller.

With producers offering their product to buyers—
not just FOB the minesite—but at no fewer than 157
geographic locations in the market, the pricing struc-
ture became far more complex than before. The whole
task of understanding the market—of gathering mar-
ket intelligence and of responding appropriately to
market developments—became far more difficult. In
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some cases, this increased complexity contributed to
the increased price volatility of the mid-1980’.

It appears now that the warehouse network has
entered the downsizing phase. Alternatives are availa-
ble—in some parts of the country—which appear to
have economics equal to or better than producer-
leased warehouses. I'm referring to opportunities to
fan single cars off unit trains—to re-ship cars from
strategically located hold tracks—to make vessel sales
at “end of ship’s tackle”—to direct transfer from vessel
to rail cars. In many cases—where a warehouse is the
best strategic option—the buyer is sharing greater
responsibility for warehousing.

Which brings me to my conclusion. Is warehous-
ing the ultimate selling tool some of us once thought it
was? Is it the miserable burden it sometimes seemed
like? Is it the salvation or the ruin of the potash indus-
try?

The answer to all of these is—of course—“No”.
But in combination with other distribution modes,
warehousing is a key element in any balanced distri-
bution network.

Its growth has often seemed like a very mixed
blessing from the potash producer’s viewpoint. But the
advantages of warehousing—in terms of reliability
and cost-effectiveness—have made very real and sig-
nificant contributions to the American fertilizer indus-

try.

FIGURE 1
Warehouse/Distribution Facilities
Canadian Potash Producers
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Clear Span Bulk Storage
Jack L. Brunk

Dome Systems Corp.—Div. Porter Grain

Thank you inviting me to address you today. I'd
like to introduce you to a relatively new type of storage
structure which has been used extensively in the U.S.
for the past few years.

The design provides an economical, watertight
structure of incredible strength. The structure can
take a variety of shapes and sizes. The shapes most
commonly used for fertilizer storage are the hemi-
sphere and the barrel building.

The construction consists of an airform, a 28-oz.
PVC coated polyester membrane, which can become
the exterior surface or be removed in favor of an indus-
trial grade coating. Inside the airform is a layer of
seamless insulating foam (1 or 3 inches thick) followed
by reinforcing steel bar and 6 to 12 inches of high
strength concrete. The result is a clearspan structure
impervious to thermal shock, high wind and interior
and exterior loading; able to be sealed airtight and
dehumidified for storage of urea or other hygroscopic
materials.

The construction time for foundation, shell and
floor is approximately seven to ten weeks and the floor
can be concrete or, if soil bearing pressures are poor,
asphalt or soil cement.

The concern for fines created from material free
falling to the floor below is eliminated through the use
of “soft drop” spouting which lowers the product to
within 10 or 12 feet of the floor and allows the storage
pile to build with material drops no greater than 8 to
10 ft.

This slide sequence shows the step by step con-
struction of the dome beginning with:

SLIDE #____ The construction of the foundation and

floor.

Then we spread the airform over the foun-
dation. You will notice the rebar has already
been placed on the floor in piles and cov-
ered.

Next we inflate the airform using a centrif-
ugal fan.

This shows the air inlet and air lock for per-
sonnel access.

The next step in the process is to apply the
insulating foam.

This is done in multiple passes achieving a
desired thickness of from 1” to 4” depending
on the final use of the dome and locul cli-
mate.

SLIDE #____ After the foam is applied, the reinforcing
steel is laced into place. Rebar sizes range
from #3 to #9 depending on the stresses
created at different heights in the dome. The
heavier rebar is used when the dome is to
act as a dry bulk or liquid storage structure.

SLIDE #_____

SLIDE #____

SLIDE #___

SLIDE #____

SLIDE #____
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SLIDE #____ Finally, the shotcrete is sprayed on in thick-
nesses generally ranging from 4" at the top
to 10" at the base, but in some specific
applications the base area thickness can be
24",

The strength characteristics exhibited by
the dome is a result of the double curved
surface and the materials of construction.
The domes ability to withstand large inter-
nal loads is exhibited by this loader working
along the outer wall of a salt storage dome.

SLIDE #____

Now I'd like to show you some of our
projects recently completed and a couple
still being worked on.

SLIDE #___ TEXASGULF CHEMICAL CO., Weeping
Water, Nebraska 1:142-ft. diameter insu-
lated concrete dome having a capacity of
16,300-tons of 60-pcf material whose
angle of repose is 30 degrees. (Dicalcium
Phosphate)

This system loads product to the dome and
unloads using the same inclined conveyor.
There are six (6) belt conveyors under the
building going to an industrial elevator that
runs vertically through the building, return-
ing product to the incline conveyor.

This was a turnkey project by DOME SYS-
TEMS CORPORATION. At the time of
construction, this was the largest dome in
the U.S.

THE ANDERSONS, Champaign, Illinois
2:133-ft. diameter insulated concrete
domes having a capacity of 14,000-tons
each of 60 pcf material whose angle of
repose is 30 degrees. (Potash and DAP)
Also included is a 60-ft. x 80-ft. pole type
building for direct loading of trucks by end
loader.

THE ANDERSONS, Redkey Terminal,
Dunkirk, Indiana
2:140-ft. diameter insulated concrete
domes having a capacity of 18,000-tons
each of 60-pcf material whose angle of
repose is 30 degrees. (Potash and DAP)
Also included is a wood frame loadout
building for direct loading of trucks by end
loader.

THE ANDERSONS, Maumee, Ohio
1:93-ft. diameter insulated concrete dome
having a capacity of 5,000-tons of 60-pcf
material whose angle of repose is 30
degrees. (Diammonium Phosphate)
In the foreground is an “A” frame building
that had a history of leaking and shingle
problems. DOME SYSTEMS CORPORA-
TION, repaired this building using the ure-

SLIDE #___

SLIDE #____

SLIDE #___



SLIDE #____

SLIDE #____

SLIDE #____

SLIDE #____

SLIDE #____

SLIDE #____

thane foam and elastomeric coating proc-
ess. This photo shows the repair in progress.
THE ANDERSONS, Port of Toledo,
Toledo, Ohio
3:140-ft. diameter insulated concrete
domes having a capacity of 18,500-tons
each of 60-pcf material whose angle of
repose is 30 degrees. (Potash, DAP, Urea)
Also included are two wood frame loadout
buildings for direct loadings of trucks by
end loader. Domes are loaded directly
from a self-unloading ship at a rate of
3,000-tons per hour. Material is reclaimed
by end loader and loaded directly into
trucks.
This is a turnkey project by DOME SYS-
TEMS CORPORATION.
NORTH BEND TERMINAL CO., North
Bend, Ohio
4:90-ft. diameter insulated concrete domes
having a capacity of 5,000-tons each of
60-pcf material whose angle of repose is 30
degrees. (Di-phos, Mono-phos, Urea, Pot-
ash)
This is a turnkey project by DOME SYS-
TEMS CORPORATION.
CARGILL, INC., New Madrid, Missouri
2:93-ft. diameter insulated concrete domes
having a capacity of 5,000-tons each of
60-pcf material whose angle of repose is 30
degrees. (Potash, Urea)
UNITED STATES STEEL, Crystal City,
Missouri
1:118:ft. diameter insulated concrete dome
having a capacity of 11,000-tons of 60-pcf
material whose angle of repose is 30
degrees. Nitrate storage.
CARGILL, INC., Florence, Illinois
2:108-ft. diameter insulated concrete
domes having a capacity of 8,000-tons of
60-pcf material whose angle of repose is 30
degrees. (Urea, Potash) Modified in 1986
for grain.
At the time of the photo this project was not
complete. There is a truck loadout building
and conveyors to load buildings not
installed until later.
PILLSBURY COMPANY, Huron, Ohio
1:133-ft. diameter insulated concrete dome
having a capacity of 14,000-tons of 60-pcf
material whose angle of repose is 30
degrees. (Potash)
Also included is a wood frame loadout
building and automatic reclaim systems for
loadout to rail or truck. Domes are loaded
directly from a self-unloading ship at a rate
of 3,000-tons per hour.
Knockouts have been provided at four loca-
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SLIDE #____

SLIDE #____

SLIDE #____

SLIDE #____

tions around the base for later addition of
aeration to allow the dome to alternately
store grain or fertilizer.

NAPLES TERMINAL CO., Naples, Illi-
nois
6:110-ft. diameter insulated concrete
domes having a capacity of 10,000-tons
each of 60-pcf material whose angle of
repose is 30 degrees. (Potash, Urea, Coal)

Exterior coatings which are durable, self-
cleaning and have esthetic value find appli-
cation in many of the commercial applica-
tions. When using a coating, the airform is
usually removed first.

The size of the openings in the dome can be
tailored to any need. Also, durable water-
tight skylights can be used to eliminate the
need for costly artificial lighting in many
cases.

Some of our clients want a dual use dome to
store fertilizer or grain. Storing grain
requires an aeration system. Therefore
block-outs are built into the dome wall so
aeration can be added when needed or taken
out and the openings sealed-up again when
storing fertilizer.

Environmental conditioning is usually
straight forward and the use of air condi-
tioning, vacuum systems or pressurization
with an inert gas gives added elements of
application to the airtight dome.

The dome shape can carry sizable exterior
loads. Proper design to avoid “punch
through” is usually all that is necessary.
Conveyor supports are usually well off cen-
ter of the dome and can apply loads of 20 to
25 kips. Anchoring into 4500-psi concrete
containing an abundance of 60-psi rebar
just beneath the surface is best done by
planning ahead.

Transfer towers for supporting fill convey-
ors are generally close to the center of the
dome and we have projects carrying loads
up to 70 kips on the top of the dome.

Loads caused by happenstance are usually
the result of operator error such as material
spills during filling. We have domes in
operation which have been accidently
loaded with up to 60-tons of material on the
upper exterior surface.

Restrictive site areas due to existing struc-
tures, overhead obstructions and/or prop-
erty line restrictions can be accommodated
in many instances through the use of a little
ingenuity in defining the shape of the stor-
age structure.

If site area is a concern, many times a sim-
ple hemisphere or a low profile dome can’t



SLIDE #____

be used. The use of a straight wall section
under a dome may allow for the required
capacity in a smaller diameter. This was the
situation recently at a Minnesota river ter-
minal. Existing facilities, traffic patterns
and a high voltage power line presented
quite a challenge. Design attempts using
rectangular shapes failed to meet either the
tons required, the economics and/or the
18-ft. power line clearance required. We
saw an opportunity to meet the customers
need if we could build a small diameter
dome under the power line and a second but
larger dome away from the line. The width
restriction however did not allow us to get
enough tonnage in a hemisphere. The solu-
tion was to construct a cylindrical section
with a hemispherical dome on top of it.
Economics required an all air placed
approach rather than double forming the
cylinder wall and then putting a dome on
top of it. Also, the top of the opening for
loadout equipment entry occurred close to
the top of the cylindrical section which
would have given us a steel placement prob-
lem had we used the formed and poured
method.

So we constructed an airform containing
both the cylindrical section and the hemi-
sphere. After adjusting some of our normal
procedures to compensate for the stresses in
the cylindrical section, we felt confident
and proceeded.

The result was this 122-ft. diameter hemi-
sphere on a 14-ft. high cylinder giving us an
overall height of 75-ft. and a capacity of
16,000-tons of 60-pcf product having a 30
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degree angle of repose. The shape of the
dome is good and we learned enough to be
quite confident in applying a straight wall
section and multiple shape airforms to
future industrial applications. This installa-
tion uses our soft fill system to minimize
breakage in the 75-ft. high dome.

For dome foundations we like to see
2000-psf bearing capability or higher, how-
ever we have built domes on 1400-psf, and
in one case as poor as 850-psf. Our concern
is rarely the dome integrity. Usually a dome
with proper foundation design will not have
a problem, however, the floor is a problem
and requires special consideration. Since
the floor carries the product load, and most
applications are single point fill, the floor
sees a load per square foot which increases
to a maximum at the center of the dome. On
poor soils this results in a dished effect as
differential settlement occurs. Therefore we
usually recommend soil cement or asphalt
as a floor material crowned in the center in
an attempt to predict the amount of settling
at the middle of the dome. After the soil has
stabilized a finish course can be added.

I hope this look at the airform shaped, insulated con-
crete shell has given you an insight into a more economical
method of achieving watertight, high strength storage. We
are currently constructing shells of 263-ft. diameter X
131-ft. high and are now offering an airform in the shape of
a silo. Although the silo shape was developed primarily for
cement storage it is available for agricultural use as well.

Slides unavailable at time of publication.
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Registration Fees 1987 Meeting 9,050.00
Sale of Proceedings 2,015.89
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Cocktail Party Receipts 14,470.00
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