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HANDLING, STORAGE, AND TRANSPORTATION
BY L. W. Gopp*
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i

The handling, storage, and transportation of fertilizer materials

are of paramount importance for the success of any fertilizer venture.

Lt 4 vt vy ! g o ! ) 'Y

Unfortunatsly, this segment of a business venture in many instances has
not been thoroughly considered by many governmental agencies, corporations,

distributors, and dealers. When this happens and a strong competitive .

\
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market develops, the plants producing fertilizer in many instances develop

into monument of brick and mortar and are of no value. We have seen this happen
not only in developing countries but also in countries considered to have the
best technology and scientific know-how, market research facilities, and
%nformation.

In most instances, a new venture or project receives the most

Y ! N i

minute and detailed consideration for ‘wonstruction and in-plant operations.
But beyond the gates of thé plant thé activities are ovften grossly overlooked
or neglected. The mportance of constructing a plant for maximum efficiencies
is recognized, but probably the greatest burden-cthe!handling, .stoxage, :and
transportation--appears after the product leaves the plant gates,

Time does not permit the discussion othhe details involved and
the methods used for creation of the greatest efficiencies regarding the
subject matter. Every corporation, public, or private sector will face
unique problems. Tﬁese can be solved only by internal expertisé of professio?al
consultation. From several decades of observations in the fertilizer industry,

it has been found that the most .successful fertilizer marketers employ

intelligent, knowledgeable, and innovative personnel A marketing organizatior's

*Consultant, International Fertilizer Development Staff, Tennessee
Valley Authority, Muscle Shoals, Alabama. To be presented at Marketing
Seminar on Fertilizer Industry, sponsozed by ANDA, Seo Paulo, Brazil,
November 21-27, 1971
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strength and success will be deternined.59 a great extent by the personnel
15 tﬁ;:oupply'aﬂd distribution section. '

o }tfis believed that {f we undertake to discuss the subject matter
from a marketing managenent point of view with cinema and slide presentations,
ve iﬁ;ll ﬁave precious time.

. Stor;ge, wvhether in-plant or off-site, is probably one of the most
difficult items of necessity to sell to the board of directors. Many
'individuala look upon storage with bane and above the cost or financial
-1nvestncnt. It 4{s believed that this attitude exists in management because
in many cases it is difficult to show a direct or measurable profit from a
‘substantial investment. In-plant storage is somewhat easier to sell, but
off-site storage usually presents some of the greatest problems for the
marketing divisions.

This attitude of management is justifiable in many instances in
najof Eotporations as well as at the distributor level. Many marketing managers
haveAbecn in error in their recommendations for either construction or leasing
of atorage facilities. Most of the errors have been in overestimating their
fedui}ements. The wisest decision is to be conservative with factual, honest
market research data for any form of storage for fertilizer materials. Long-range
planning is mandatory, taking many factors into consideration. For examples
(a) Chinge in the modes and economics of transportation (b) New products (c)
Change in markets (d) Competition--pr-esent and future, and many more iteas
that could be added to this list.

Storage or varehquoing ic a necessary investment, particularly for
the fertilizer industry. When a commodity moves in very, steep peak-and-

Qilléy curves, it becomes mandatory to produce product at a maximum.rate -
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fcr the ‘lowest ‘unit costs. Good plinﬁing and forocaating by productioa
and marketing lead to ventures that are not only profitable fo the manufacture:
" but to customers’ as well.

" Por ekaubld.'alé5fpdkdtion in the United States producing 1,000
tons per day of ammonia, has lez . than 10 days otorage-at ihe plant site.
. Since most of ther produci 1ozﬁoéﬁd b};éipelino-to market aceas, ie
gains an addicional 22-25 dayd.of otérage of produét in the pipeline.. This
adds to a total of approximately 32-35,600'tono of storage with a minimal
capital investment while the product {s moving to the market area a;mo 1200~
1500 miles distance. It is estimated that a 10.600-ton storage facility
investment today is close to $3 million. This ccmpany further reduced
capital requirements by arranging long-term supply 'contracts with users of
aaxmonia at a favorable price, with a good return on investnent, where the
customer had to construct his own storage facilities. Also, the plant was
constructed and located in an area with abundant natural gas supplies ,
eliminating expensive gas transmission costs. |

Florida producers have taken advantage of off-site storage for
1iquid and solid phosphate materials through the utilizqtion of ﬁargea for
shipment of materials from Tampa, Florida, to the upper extremes of the Midwest.
‘The fertilizer industry is fortunate in the Uhited Stateo.in that the gr;in
- markets commenced at an early date to ship grain via water to terainals for
the export market. Many bargec were returning without cargo as far as 1500
miles from port. Obtaining fertilizer as cargo was a bonanza, not only to
the grain haulers but the producers of phosphates as ;eil.
During the open-water season, the total tra\n;l tine enconpuud

21-30 days. Each barge carries frou'1200¥5560 tons 6f'product t§ the

market area for fertilizer materials. Barges have been more than adequate
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when properly coogd}natqd since the grain movement is much greater tonnage-wise
Y 3 (A ' - ‘ -
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than
¥

¢y

fertilizer materials. It is a common practice for the major.producers

to have as much as 20,000 tons of product in-transit, relieving storage

¥

\requiremen;s at plant-site during the winter season., The fertilizer
producers were also able to take advantage.of earlier shipments by barge
H ¥ i it +

if late fall or winter production was creating storage problems. The -

i

rivers beyond St. Louis, Missouri are not navigable during.the months of

L T

November to April; therefore, the empty grain barges would be loaded

1} ¢

with product and shipped as far as St. Louls and moored until navigation
Eesumed on the river in the spring. Due to competitive .situations,
e,

the barges were leased for a nominal amount for a 5-month period to store
3 4 i

product aproximately halfway to destination.
A A T A

The ammonia producers in the Gulf of Mexico vicinity and the

v i

lower portions of the Mississippi river have also utilized water transportation

as in-transit storage. However, these barges are handicapped in that the

4

primary cargo to date is only anhydrous ammonia and no cargo is available in

"y M

quantity for the return trips. , -

- 3

In areas where water transportation is not available, or where
LI B

economics prohibit the combination of water-rail-truck movement, some of the
L ! !

producers of fertilizer materials in Canada (potash) and Florida (phosphates)

gre also utilizing in~transit storage to advantages. The in-transit privilege
'granted to manufacturers consists of the ppblished rate to final destination
_P¥us a nominal charge of approximately 10 percent for discharge of product

at an 1ntermediate‘poinf for storage. Since these storage points'usually are

ot
located near use areas, delivery time often can be shortened by approximately
1y ¢ e ! ! o ! o !
2-5 days. Some of the storage facilities are leased from private owners. and
in some cases abandoned ammoniation plant facilities are used by the basic

producer.
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Many producers of fertilizer maté%ials'aigswuse fhe unit train concept
.for'off-site storage of products. ’The rail cars or wagons hte‘ieased from the
railroads, usuglly‘for*a‘ﬁeriod‘of’10 years, and’ temporarily become the
property’ of the ‘manufacturer; The manufacturer ships cargoes of 4000-6000
tons from:plant site'and distributes' these cars (usually 6fa100-ton'c£pacity)
to-leased railroad sidings at strategic poiﬁis for &uick delivery té customers.,
This method 'of operation in the United States has brogrésséd very\rapidly
and since hundreds of rail cars do become involved, computers have been used
to assure maximum utilization of wagons and good service to customers.

¢ In-transit 'storage obviously produces many advantagéa 1f well
planned and organized., The outstanding advantages are as foliows:

(1) Reduces capital requirements in the construction of off-site .
or on-site storage. Some éto%age facilities have been decreased by as
much as 50 percent in capacity of anticipated storage. This considerélion
alone has made 'certain projects feasible from a caﬁital etandpoiﬁt.'

(2) Service' to the customer is greatly improvéd by shortening
the time of delivery. Since, in the majority of cases, customer storage
is very limited, service becomes of paramount importance. In some areas
of the United States, 70 percent of the total annual volume oé a bulk blend
operation is moved-in‘a period of 6 weeks. The manufacturer with the best
delivery services is in a position to command the customér’é business iﬁ
most instances. A good and ‘experienced ma}keting division working glosely with
the supply and distribution system has a major advantage over a competitor
not staffed as well, This marketing tool is one of the finest tools in‘
its possession} and if used wisely, it quicklylfeads to domination of ma;keting

areas,:
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pther than in-transit storage, agditional faci};ties must be

considered in the overall storage plan, There are many philosophies

1

as to whether on-site or off-site storage is the most practical. Marketing-
oriented organizations usually are the greatest proponents for off-gite

storage, Production-qriented organizations seem to lean to the idea that

3

product should be stored on-site for greater utilization of labor and

e;uipment. In the United States, the major fertilizer producers are using
‘ofgjaite storage and its combination of in-transit storage to a maximum when
ﬁlan¥ expagg%ons are necessary, This is particularly true in the ammonia
indus;ry. The phosphate and potash producers ventured into off-site storage
‘combinacions with rapid expansion in the early 1960°s. When we still find
nff-;ite storage expansion progressing in ammonia and solutions, we find
}that;;s with the solid phosphates and potash, the major producers have well~-

established, permanent points for specific aress. Through the process in the
early 1960°s--often on a trialeand-error basis~-many points were eliminated

because of poor economics. Some of these errors were very expensive

¢ M '

experiments. Today, we find a sophisticated and well-justified system of

off-site storage for phosphates and potash in a great majority of instances.

The grain transporters or brokers have had a great influence in

the fertilizer industry for off-site storage in the United States, . To

> SR

attract fertilizet cargo for maximum utilization of their. barges, storsage
facilities for fettilizer materials usually were estehlished adjacent to

py s 3

their grain terminals, This was an ideal situation for the fertilizer: industry

[ B

-

to obtain the best truck or rail service from these grain terminals, ., The
grain movement into the terminals wag either by truck or rail. The trucking
industry in particular was'most happ, to obtain a backhaul to either a
fertilizer plant or customers. Locating where rail service already existed

1

helped to assure good service to the customer and quick loading and switching.
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" The storage facilities varied in capacity from 10.000 tons to
70,000 tons for fertilizer storage. The fertilizer ﬁnnufacturet usually
contracted for a minimum throughput of tonnage on an anndal bQ.in. Sonetines
existing dbuildings were converted for fertilizer storage by instaiiins
modern conveyors and handling equipment. Sowmetimes storage facilities were
constructed by the grain terminal owners and leased on long-term contracts
‘to recoup their investments, and to support barge operations for backhaul
of fertilizer materials. The handlink and storage charges (from barge-
storage-loading into wagons or trucks) range from $3.50 per ton to $5.50
per ton. The demand by industry for storage dictated the rates per ton.,
The' location depends on the market areas, availability of modes of
‘transportation, handling equipment, and volume of throughput of product
by the grain operators and fertilizer manufacturers.

Storage or warehouse facilities not located on the watervays or
tributaries that are suitable for fertilizer storage are usually difficult
to find, Rail sidings, roads, handling equipment, weighing facilities, markets,
etc. are the limiting faétdrﬁ in many instances. However, when a facility
uas\found that proved to be adequate, charges usually were in the range of
$4.00 per ton. Some of the suitable buildings tor'converoion to fertilizer
storage have been abandoned railroad buildingo. airport building; viéh rail
sidings, obsolete plants, and outmoded fertilizer plant§ because ;f ﬁ&v
technology or marketing systems. In one instance, a large grain storage
facility at a brewery was converted into an excellent fertilizer atofage

facilicy.
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Probably the cheagqst(form of off-site storage is shown in this
slide. You will note it is outside and covered with polyethylene and
: chicken wire. -Also,: a large number of lines.are used ,as weights . .
LS A

' ‘s \ [ i .
-‘to-keep the covering in'place. It has been successfully used for the pro-

\1

tection of ‘potash and DAP. This should bé conéidered‘only as temporary at the
best. -It has protected potash for a peribd of 4-5 months for snow, rgin, and
freezing conditions. The pad or base was of asphalt material to prevent
“‘absorptici of moisture from the soil., There was a creation of crust about
*2=3 inches in thickness, but could be broken easil&. /The formation‘of the
crust apparently was desirabie, since it prevented further gathering of moisture
and caking. The same situation applies for DAP, Materials such as urea,
‘ammonium nitrate, ammonium sulphate, or mixed fertilizers with hygroscopic
‘materials will not tolerate this type of storage. If this may be of any
interest to any in attendance, we shall be most happy to send you further
information. A substantial amount of information has been gathered by TVA
personnel as to protective materials, methods of handling, construction of
plles, and various experiences encountered with this method of séorage.

¥

However, it probably should only be used in emergency.
* ' ., 'Plant or on-site storage will only be mentioned since there are
mountains of information as to the‘pfoper equipment and design‘bf structures.,
Time ‘does not permit entering into this matter because of ché variet;“éf

1
products, location, climate, etc. and the excellent facilities that many of

you now (possesg
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TRANSPORTATION

Trqngportation.'storage. and handling of fertilizer matsrials

are of paramount important in the cost of product in developing.countries.
’“th;ho-three items, transportation to and in a country represents more

than half pf the total cost of getting fertilizers to farmers in
.:”ocvorcl developing nations.
A good marketing manager must understand and knov in detail the
._ capabilities and limitations of the transpcication facilities available to
him for proper exploitation or expansion of his markets at a profit. It
has been estimated that 75 percent of the marketing costs consist of
transportation, storage, and handling. Thus, it is obvious why the supply
;hd distribution program is of major importance to a successful marketing
venture. Many corporationq are now placing the responsibility of transportation,
storage, and handling in the marketing divisions. This has been done with
the sole purpose of creating a true picture of a profit center and
eliminating the philosophy that movement of tonnage is of paramount importance.
We htv; been amazed to find out in discussions with various corporaticns on

a confidential basis throughout the world that the marketing department talked
| of tonnages and not profits. Upon further discussions and probing, it was
found that the profits wwere not satisfactory because of competitive
conditions and the high cost of supply and distribution primarily transportation
costs. When onz recognizes his problems something must be initiated to
correct the situation. In the area of supply and distribution, when innovation
and imagination are applied with desire, there are great opportunities for a

marketing manager.
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May 1 use an actual example where innovation, imagination, and

N t | it

desire lead to a successful venture, (Overhead) Here we see a map of the

\

United States with phosphate reserves in Florida and others commercially
exploited in Montana and Idaho. The market for concentrated phosphates in

the state of California was approximately 125,000 tons of 2205 The Florida

yor ¢ !

producess were precluded from entering this market becaus~ of excessively

ot b ; v !

high freight tates of $18 per ton on phosphate rock. The distance by rail
wes ebout 2800 miles. The cost of phosphate rock was in the range of $7 per
ton ianlorida. The cost of‘western phosphate rock was about $8.00 but the
freight rate was only $12-$13. The highest costs for western rock were $21,00
delivered versus $25.,00 delivered for Florida rock. There was no method for
overcoming this price difterential until it was discovered that a vessel, a
self-loader, was delivering 120,000 tons of rice to Puerto Rico and begging for
a return cargo to the West Coast. Many journeys were made without cargo. With
this information in hand by a phosphate producer, a 5-year contract with an
evergreen clause was signed for delivery of the phosphate rock for $4.50

per ton F.0.B. Stockton, California, plus $2,25 storage and handling charges

Jv“ ‘f_‘: !
for a total delivered cost of $13.75 or a savings of $7.25 per ton to the
{ VY

9 s i

customer, This was the first movement in the history of Florida phosphate

operations of a volume of phosphate to the West Coast. This operation commenced

4

in 1963 and is still in effect. Opportunities do arise and this is only

i
used to point out that the marketing managet nust know his market, competition,

§

t ] ¢ 4 4 ,

and modes of transportation in detail.
Many believe that the United States has the %est developed cargo
T s 1 ~ f‘ T S
transportation system in the world. It has taken approximately 200
§ PR < " £y A 1 L "

years and investments of billions of dollars to accomplish this.
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Unfortunately, the cost- for coastruction 6f railroads, highvays, rad internal
vatervays 1is most expensive. Tﬁo developing nationz are particularly
hand{cappcd because of limited funds and oo'-any other demands \éon their
financial resources.

During the process of development of transportation systems in the
United States, ve find that during the :arly stages the cheapest or lowvest
cost cargo transport was rail. .This has changed over the last several. « .
décidco vhere ve nov find that vater transportation (s the cheapest. They
rate as follows:

1. Water

2. Rail - approx. 3 times that of vater

3. Truck - Apbrox. 7 times that of water

In many developing countries they are rated ae follows:

1. Truck
2. Rail
3. Water

Since many of the developing countries are in a volastile state
of development of transportation systeas, it s difficult to make comparisons
or ratios of costs.

It 1{s believed that & comparfison of the different modes of transportation
aa-to advantages and disadvantages as found in the United States should be
mentioned. This camparison {s made for its spplication to the fertilizer
industry only.

. | (Overhead) Map of U.S. Rivers & Ratl

Water - delivery time {(rom Florida ports to uppermost navigable river
ports - xQun;apoliu/St. Paul - 21 to 28 do}o transit time - cost froa plant
to destination port, $6.65 per ton to $8.00 per ton. Barge rates are negotiable

because of volume contracts. Distance approximately 1,800 miles.
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. Rail - delivery time from-plent to customer in comparable area - 7-10
days. Publighed rates $17.70 per ton." .
Trucks - no published rates. Not practical or feasible. Maximuo

distance trucks used to haul fertilizer materials, except in - -emergency, is

200 miles. Rates, ,become practical and economical on backhaul from ports to
_.finsl destination withln 200 mile distance, Delivery from port to destination

1s_a maximun of one day.: average about 12 hours.

- It 18 interesting to note the manpower required to move tonnages
~ on.a comparable digtance. Tampa, Florida -~ Minneapolis/St. Paul, Minm.
Barge 15-20 men -- 30,000 toas
Rail 20 men -~ 10,000 tons
‘Truck 2 men- -~ 20 tons

The barge systems vary in numbers depending greatly upon the capacity
. or horsepower of the vessel moving cargo. Becauge of stringent labor union
requireuents:and interchanges of rail systems, the numbers quoted for rail
will vary as to location of plant destination and distances. It has been
estimated on the conservative side that '20 men will be required. Relative to
. trucking, it will require a crew of two men to keep the truck moving constantly.
The 20 ton figure per truck is stated because of the limitations by certain

_states as to maximum gross weight to preserve their highway systems.
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The unit-train concept;was briefly mentioned in connection with
storage. However, a more important role is played in actual transportation
of fertilizer materials. The unit-train concept consists of 40-60 ‘Jumbo’
rail cars of 100-ton capacity. Freight rates ‘are raduced-by as much'as
$6.00 a ton because the rail systems are able to establish ecénomies
with:this 'mode of handling of cargo! It 'is'now used by the various potash
producers to ship product into the United States at comparable savings.

.. . ,. Some rall systems have established ‘multiple-car’ freight rates
for shipment of phosphates from Florida and North:Carolina. 'These again
are freight savings to customers that rare 'able to store 1,000 tons or better
but are not able to take advantage of low water tramnsportation costs.
}t is anticipated that this will expand in the very near future and negate
.some of the low water rates now in.existence.' If this happens, it is believed
 that.the .presently.low .rates for water-transportation may become even ‘lover.
Competition among, the various railroads _as well as'competition between
railroads and barge systems is very-keen in the United' States. Therelis
a constant battle for tonnages by the varioustransportation systems
with the ultimate result that farmer will benefit: the most because of lower
transportation costs. .
. . The pipeline mode.of transportation for anhydrous ammonia is a
new concept for the fertilizer industry. Rall tank wagons have been replaced
to a great extent by the pipeline simply because of lower transportation costs.
Using a pipeline has reduced costs for ammonia transportation in the range
of 40%~60%Z. Anhydrous ammonia on a negotiated contract has been moved at less

than $7.00 per ton on a journey of approximately 1,500 miles. We now have in

existence more than 2,000 miles of pipeline from the Gulf of. Mexico to the



heart of the$Midwest.1 At the present time, the barge rates are comparable
to pipeline transportation. ‘Also,wsome,ofxthe,manufactpqera of ammonia
are compelled to.use barge facilities because.of long-term leases with
penalty.clauses. The pipeline has opened new markets for ammonia,
particularly, where water transportation did not exist. The pipeline has also
placed a great burden upon some existing landlocked ammonia plants. . These
plants-were located in high-cost natural gas areas and were successful when
competing with rail transportation; however, the advent of the pipeline has
~had a profound effect upon.the profits of several plants. In several instances,
., it was necessary to close uperations because ammonia was cheaper to purchase
than to produce.
Up to this point, we have, been discussing subject matter related
to the inputs of product to the agriculturist or farmer. Aggressive marketing
organizations are always interested in improving or expanding markets. , This,
indeed, should always be uppermost in the mind of a Marketing Manager. However,
it has been discovered, particularly in developing countries, that the Marketing
Manager was capable of expanding his market--but for a very short period of
time. For example, he may have conceived a method of moving a ton of
cfertilizer at a profit into a new area but had overlooked the fact that the
output from the agricusturist or farmer .was 5-10 tons of product, and storage
and transportation was not.adequate to cope with the bountiful crop increase.
This immediately created a local surplus of the crop produced lowering the
prices drastically, and the farmer was not in a position to pay for the
fertilizer. This situation in certain developing countries has actually
discouraged the use of fertilizer,. Studies .made by various, organizations

,have established the ratios-~that 1 ton of input, primarily fertilizer, will
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‘produce’ 5~10 ‘tons’ of outpat. < Of ‘course, the degree of sophistication
of 'dgricultural practices, soils, and:crops will affect these ratios.

R (1 your organization cannot cope with a situation such as this when
yo; plan'to expand or enter new markets, it is advisable to delay your:plans,
You do rot have a viable market. ‘Only a’ ‘seeding’ program becomes practical--if

‘on the horizon you are able to envisage good storage-and transportation facilities.

I, 3

+* » " At this'point we wish to present-a’cinema prepared in Vancouver, British
Columbia, by a‘'private sector corporation‘named Vancouver Wharves, Inc. It
is located 'approximately 1,200 miles from the mining and refining sources of
potash, sulphur, ‘and 'several large facilities for ‘the production of DAP and
triple superphosphate. Prior to the advent of potash and sulphur, the
Vancouver port area was primarily concerned with bulk shipments of Western
Canada’s production of grain, ore concentrates, lumber and paper. These
facilities you are about to observe have been in existence for approximately
10 years.

'+ ' You will’ observe many operations that we have mentioned, such as
automated handling, unit trains, modern warehousing, and loading of ocean-
golng vessels for worldwide' distribution of potash and sulphur. St
Lo ‘ You will note'that the equiphment and engineering-are very basic in
concept,’ and it is my understanding ‘that you now-possess facilities‘comparable
to this in Santos.’ A few major problems were ‘encountered' in engineering
because 'of 'tides of ‘approximately 4% meters, strict pollution control enforcement,

+

and' climatic conditions.

‘"' Automation was mandatory-for ‘the greatest efficiencies to ‘attract

'shipowners and bhippers:’“Loddiﬁg ‘and discharge "equipment was of the latest design.
Tonnages will be mentioned in ‘the cinemal The' ‘shippers’'needed ' fast turnaround

1

for the unit trains--and unloading of potash, and loading with phosphate rock



was most satisfactory. It has been said that a picture is worth ten
thousand Qords--to conservextime, we feel the cinema will more than
accomplish this in the next 20 minutes.
(after the f£ilm)

It is not the intent of TVA to promote any corporation or concern
rendering either services or products when you do view the various slides
or cinemas at this seminar. These films were chosen and were purchased by
TVA because they illustrate the various points of our subject matter better
than any others that we have previewed or screened for this presentation.

Brazil is unique in comparison to many nations., The opportunities
in agri-business are second to none. They are most exciting and challenging.
You have been gifted with good climate, bountiful natural resources, virgin
r..d good soils, plentiful moisture, and a strategic location on thls earth
not only to serve your country well, but the rest of the world as well, if
and when you desire and are capable of accomplishing this feat. Your people are
ambitious, have a great desire to prosper, and live in a better world. You have
at your disposal the scientific developments of the world. Much of this
you already have incorporated into many of your programs and without question
many are in your future plans, others you must draw upon as quickly as
possible to conserve time. In the meantime, initiate research and development
to that which is most applicable and adaptable to Brazilian agri-business.

Agriculture, as you well know, is of major importance to any nation.
Fertilizer is the keystone to its euccess, and this segment of agri-business
must be managed with the least amount of error. Remember that intelligent,
well-planned marketing organizations will lead to success. Storage ands
transportation will play one of the most ‘important roles in your success=-=-in
éhe Art and Science of Marketing.

Thank you.



