SAN FRANCISCO CHEMICAL COMPANY'S NEW PLANT
RECOVERS LOW GRADE PHOSPHATE OHES

ana!
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Phosphate mining and processing have entered a new dimension in the
Intermountain area as a result of an intensive 13-year research and
development program conducted by San Franeisco Chemical Co. First ma jor
fruits of the program began to be realized in September 1957 when the company
started successfully upgrading and producing quality phosphate from ores
running as low as 18 percent P20s; the previous economic cutoff point was
31.5 percent P20s.

This development was the first of a 2-stage construction venture
launched about three years ago at company properties near Leefe, Wyoming.
It gave San Franeisco Chem and the nation its first flotation plant
actually floating western phosphate.

The second phase of the construction is scheduled to go into production
early in 1959. This faeility, a FluoSolids reactor, will enable treatment
; ulwawcphuphtcauﬁmsauﬂomm content - ores which
heretofore have also defied economic processing and have been practically
worthless for fertilizer purposes.

An additional advantage is expected from the reactor; its design will
give a much greater flexibility of operation and enable mining three
different ore grades simultaneously and upgrading these ores in a single
process,

In 1946, when San Francisco Chem first began the research which
subsequently gave the company a prominent spot among the nation's leading
phosphate producers, production in the lLeefe area was limited to what is




' termed the "A" bed of the Phosphoria formation. The "A" bed is underlain
by the "BY and-the "C" beds, -each successively of lower grade.

Production centered on the "A" rock until late 1947. This ore -
commereial quality at above 31.5 percent P20s in its natural state - was
merely crushed to minus 2 inches and shipped out. Some went direct to the
Government; the rest went to the company plant at Montpelier, Idaho, where
it was reduced to specified sizes in a Raymond pulverizer and routed on teo
fertilizer processing plants. In 1948, two Raymond pulveriszers and a
sereening plant were installed at Leefe to treat "A" bed rock at the mine.

Opmﬁm.u.uzommmuumzm.m
beneficiation plant was constructed, which enabled upgrading "B" bed ores
via an air-swept separation process. The "B" ores run from 25 to 29 percent
onggthoniu'amm until October 1957, when the new flotation plant
went into full scale production. With the mew mill, the company began
processing "C" bed rock, 18 to 24 percent Py0s5, and thus realized a seecond
mwmamm.

The new mill employs desliming methods to make the initial separation
of impurities in the roeck; fimal separation is by flotation., Wastes and
impurities rejected during pﬂc‘udu consist of an agglomeration of clay,
caleite, aragonite and silica, with lesser amounts of wranium, fluorine,
chromium, manganese and many of the rare earth elements.

Leefe deposits are mined from open pits, with the overburden and ore
being moved by shovels and Euc end dump trucks.

Ore is first stockplled, then drawn as needed for the mill, From a
hopper at the top end of the eireuit, the rock is fed by a reeciprocating
pan feeder to a Diamond primary jaw crusher, 30 by 42 inches, where it is




rmuadmbiuba.. A conveyor picks up the crusher output and
passes 1t to a i-inch grissly. s ‘

Fines drop through the grizsly onto a second belt and are bypassed
around the next unit, a New Holland -~ Cedar Rapids breaker which reduces
goarse rock to minus 1} inches. Fines and coarse are again separated, this
time at 1/4 inch, by an Allis Chalmers ripple flow hot deck screen. Flus
1/h inch ore is cycled and recycled as necessary through a Jeffrey hammer
mill; fines at mimue 1/4 ineh pass to a 500-ton feed bin.

In the first step of actual milling, fine ore from the bin is pulped
to about 70 percent solids by being passed first over a Simplex screw feeder
where water is added, then over an Allis Chalmers screen and to a sump.

mmmmmphmmamxmwmrunm
desliming; slime overflow goes to tailings.

Underflow goes to two of the new DSM screens, operating in parallel,
which, only 36 inches wide, offer exceptionally high capacity and efficiency
for the small amount of floor space required. Oversize (plus 28 mesh)
material rejected by the sereen is routed to a 6 x 1l2-foot Marey rod mill
which discharges to a pump foreing the now minus 28-mesh material back up
to the screens. .

. Undersize passing the screens is piped to another pump and later passed
for second stage desliming via four Sweco vibrating sereems, alse with
28-mesh decks, to two 1l0-inch Kreb cyclones. As is typical throughout the
desliming sequence, the overflow again goes to tails.

Pulp passing the gyclones is fed to a bank of 8 Wemeo attrition cells
for a cleaning and scouring step, called blunging. Impurities scrubbed
off the phosphate are afterwards removed with the slime overflow in four
6~inch Dorrelones.




Dorrelone underflow is further washed and desiimed in a Dorr rake
claseifier. This aetien in removing adéitional slimes alee Shickems the
pulp to 80 pereent solids. The rake product them goes to a barrel
conditioner for reagentising preparatory to roughing.

From - Intermountain Industry, Vol. 60, No. 12, p. 22«23, December 1958.
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© L GORY.

(1) U. S.'Department of the Interior
Western Phosphate Fertilizer Progranm

Preliminary Production Cost Estimates,
Phosphorus, Phosphoric and
Triple Suverphosphate Fertilizer.

The U. S. Department of the Interior, early in 1947, launched a coordim ted
program to make available to private industry such information as would be of
value in expanding western production of phosphate fertilizer.

The attached estimates were prepared by the Divigion of Industriasl re-
sources and Development in the Bonneville Power Administration as a part of
the Departmental program. They should be of value to anyone in their »relimi-
nary consideration of the possibilities of phosphorus and phosphate production
in the West.

In meking these estimates, the published reports of the T.V.A. were drawn
upon freely, especially for plant investments. In converting to present day
costs, the 1936 figures of the T.V.A. were increased by 70 percent, which was
a fair approximation at the time the estimates were made. More recent con-
struction cost indices indicate that an increase of 130 to 140 vercent would
be better at the present time.

The estimates of required labor were made by reference to the T.V.A. re-
ports and that experience of members of the BPA staff intimately acquainted
with electrothermal phosphorus and fertilizer production. Labor rates were
ad justed to current rates in the area.

It should be possible to reduce the relatively high cost figure for 25
percent phosphate in a number of potential mining operations. Inasmuch as
rock phosphate costs are an important share of the total cost and this is one
highly variable item, it deserves careful attention in selecting a site.

The chart - figure 1 - prints estimation of nhosphorus production costs
under varying costs for phosphate rack, power and coke.

One item which does not appear in these estimates is the cost of sinter-
ing or nodulizing. Much, but probably not all, of the Western rock will re-
quire such treatment prior to furnacing Because this treatment is fairly
costly, studies are justified of the character of specific rock deposits.

In table ___ is shown a comparison of energy costs for phosphoric acid
production by three alterhative methods at several rate levels. This table
was prepered by lir, W. V. Yaggman of the Metallurgical Branch of the Burean
of Mines in consultation with Mr. J. N. Carothers of BPA. 1In referring to
this it must be remembered that these comparisons are for energy only. There
are other important differences in the requirements for the process as follows:



1.

3.

The rock phosphate reguired for the sulfuric acid process must be
high grade whereas the blast and electric furméace processes can
utilize ‘low grade rock.

The blast furnace process requires a high strength coke which the
electric furnace can utilize coke.

Certain phosphate rocks require sintering prior to electric furnace
processing whereas the blast furnace process does not require this
treatment.
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This repor?xon trangportation costs was prepared as one segment of the

Western phosphorus and phosphate fertilizer program of the U. 8. Department

of the Interior.

1.

2.

3.

s

5.

It shows that:

The transportation item is a significant portion of the final cost

of phosphate fertilizer amounting to 10 to 45% or more depending upon

origin of fertilizer and form in which it is shipped.

Transportation rates for Westernm produced phosphate fertilizer may also

have a'very important influence upon the trade area served, the economy of

expanded phosphorus industries and consequently the tonnage of freight
shipped.

Analysis of existing freight rates indicates somewhat the levels which

may be expected by new producers.

a. Conventional rate curves expressed in gents per ton mile show high
rates for short distances and lower rates with longer distances,
the curves flattening out as the distance increases.

bs Actual rate curves are poorly defined for rock phosphate but fairly
well defined for phosphate fertilizer, phosphatoric acid and ele-
mental phoéphorua. 4

Per ton rates usually vary with different phosphorus meterials in the

following order from lowest to highest: rock phosphate, manufactured

phosphate fertilizers, liquid phosphoric acid, and elemental phosphorus.

When converted to transportation cost per ton of plant food the order is

changed so that elemental phosphorus is the cheapest and ordinary super-

phosphate is most expensive, with different phosphate fertilizers,
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9.

10.

varying inversely with their Pp0s content. Rock phosphate is intermediate
in it's shipping cost per ton of P205 between ordinary superphogsphate and
elamental-phoaphorus. | : 7

Establishedméommodity ratéa from rock phospﬁate, superphosphate and liquid
phosphoric acid are generally lower in the vaat;rn and midwestern states
than for similar shipring distances in the East, South and Southwest.
Reductions of as much as 207 below rail rates to the Mississippi River
Valley from Florida appear possible through barge transportation.

If the existing rate structure from Anaconda (the largest point of origin
for Western phosphate fertilizer) were applied to similar shipping distances
from Montpelier or Soda Springs, Idaho (possible new manufacturing
centers) Western phosphate could reach Chicago and Mississippi River Val-
ley, points as far south as St. Louis at equal or lower cost than rail

or water shipnants originating in Florida or at Houston, Texas.

Shipment of elemental phosphorus from the West in comparison with triple
superphosphate produced in Florida extends the Western trade area even
further eastward.

A Western rate structure for concentrated phosphate fertilizer similar to
the Anaconda structure on a ton mile distance basis and a similar rate
relationship for elemental phosphorus would do much to encourage exransion
of the Western industry to ?aat the needs of the Western and Central U. S.

An industry large enough to meet these needs would mean large freight

movements and consequent rail revenues of more than 2% million dollars

annually. Shipment of elemental phosphorus for the chemical industry

would probably amount to an additional volume of not less than half of this amount.



FOREWORD |

Phosphate rock is the raw material used in the ?fnufacture of phosphate
fertilizers and a large number of phosphorus compounds uséd in the food and
chemical industries. Phosphorus is one of the three plant foods commonly
applied as fertilizers; namely, nitrogen, phosphorus, and potash. In fact,
it is a key fertility element essential to the production of fooa, feed and
soil conserving crops. So important is it that it has been termed--"the
bottleneck of a World Hunger" by the writer, James Rorty.

The world's largest deposits of Rock phosphate are in the United States,
In this country they are found in three general areas; hamely, Floride,
Tbnnessea,aﬁd the Vestern States (Idaho, Wyoming, Utah, and Montana)., The
western deposits contain about 60 percent 1 of the Nation's supply of phos-
phate rock as compared with 38 percent and 2 percent in Florida and Temnes-
see, respectively. That the western deposits have been little utilized or
developed is indicated by their production of only 4% per cent of the national
production of phosphate rock in 1943 as compared to 70 percent from the
Florida deposits and 25% percent from the Tennessee deposits.

In recent years, the need‘for phosphate fertilizer in the West has in-
creased very rapldly, and it may be expected to continue to grow because
the soils are no longer "virgin® soils and the removal of phosphorus in
erops far exceeds that returned En fertilizers. Thus western demand now
greatly exceeds manufacturing capacity. Pacific Northwest development of
hydroelectric generating facilities and the possibility for additional low-
cost electricity in the vicinity of the phosphate deposits has resulted in
great industrial interest in electric furnace phosphorus smelting in this area.

1 Mensfield, G. R., "Phosphate Rock Deposits of the Vorld."
Ind. and %EQ Chem. BA’ 9, 1942.



i There is good reason to pelieva (from preliminary studies) that economical
processing of western rock is possible and that there/is in the west the basis
for a greatly axﬁgnded 1nduatry‘as low-cost energ} becomes available. Zconomi-
cal production of phosphorus and concentrated phosphate fertilizers can

best be accomplished at or near the phosphate rock mines if the other factors
of production are also there. The principal factors of importance to the
industry are low-cost rock phosphate, low-cost energy, and the accessibility
of a market for the »roduct. Much of the phosphate rock in the western U. 8.
is costly to mine and is located in areas off the railroads--thus the locating
of low-cost rock phosphate is ﬁot always easy.

The three alternative energy sources for processing rock phosphate are
sulfuric acid, electrical energy, or coke. Because there is insufficient
sulfuric acid manufacturing capacity in the western phosphate area to meet
needs it has been necessary to ship it into Idaho from S8alt Lake City and
Denver and California points. Additional manufacturing capacity could be
developed at these points as well as in Montana and northern Idaho but sul-
furic acid is expensive to ship.. Hydroelectric energy potentials in the
éaci?ic Northwest are the greatest in the nation and the area is one of low-
cost power. Low-cost coke is not now available in the Rocky Mountain area.
Low-cost transportation to the lange markets would help to offset some of
the other high-cost factors, such as rock phosphate and coke costs.

About half the phosphate fertilizer used in the Western States in 1944
was produced at Anaconda, Montana; Trail, B. C.; San Francisco and Los
Angeles, Colifornia. New production facilities have been established in
Pocatello, Ifaho, and Permenente, California. However, these are not
adequate to meet western needs hence Florida and Tennessee phosphate is

brought in by water and rail to fertilizer mixing plants at California and

Pacific Northwest ports,



#

The development of a large phosphorus and phosphate fertilizer industry
in the Vest has been delayed by the absence, until rﬁbent'years of large
western marketsﬂ;or the prodgc%a, the lack of deQelqped energy resources, and
the high cost of western rock phosphate.

Recognizing that the present keen interest of the fertilizer and chemical
industry is based on a real economic gpporthinity in the west and that the
development of the resource is important in the agricultural and general
economy of the western half of the U. S., the Us 8, Depariment of the Interior,
éarly in 1947, launched a Departmental program of investigation directed to-
wards developing such facts as would be of value to private industry in
utilizing the western resources to meet an important part of national needs.

Included in the Departmental program aret

1. Raw material phases:
a, Geologicel surveys
be Mining cost investigation
ce lMetallurgical process and by-product recovery studies.
2, Industrial phases
a. Processing ¢ost studies
b, Industrial processing tests
cs Information service to industry
3. Power phases-- power supply studies.
Les Market phases F

a. Transportation and trade area studies
b. Marketing end market demand studies.

5. Public laend phases--modification of policies to encourage in-
dustrial development.

The Department of the Interior has recognized the immediate need for additional
investigation of all Agronomic phases and has encoursged the Lend Grant Colw-
leges and the U. S. Department of Agriculture to launch the work which they

have planned in this field.



This report constitutes & part of the work included under market phases
of the program assigned by the Secretary's Office to’the Bonneville Power

Administration for investigation,



TRANSPORTATION COST AND ITS EFFECT UPON THE ESTABLISHMENT AND LOCATION
‘OF NEW PHOSPHORUS INDUSTRIES IN THE WESTEZRN STATES,
Introduction %
The cost fomftranaportatipg a product from the factory or source to its
market is an important factor in determining the price at which it can be
offered to the consumer. It likewise is impbrtant in dotarminiﬁg whether
the producer can offer his product to the consumer of any pariicular area
at a price within the range of competing products being offered by competing
producers at otﬁor points. Fertilizers characterigtiecally are bulky and
heavy and have & relatively low value per unit as compared to ﬁany other
manufactured products; therefore transportation cost is often a major item
in the deliéered cost of the product, ranking with sales cost as second or
third in magnitude of separate cost items. Thus, this item becomes an im-
portant determinant of the area within which fertilizer can be marketed,
Freight rates on phosphate fertilizers between Anaconda, Montena, and

1 price of

Denver, Colorado, amount to 14 per cent of the retail ceiling
triple superphosphate or 24 per cent of the ceiling price of ordinary super~
phosphate. This item becomes progressively greater as the fertilizer moves

. greater distaﬁcas. Thus freigﬁt costs from Anaconda to Chicago amount to
15,6 per cent of the sales price of triple super and 34.4 percent of the cost
of ordinary superphosphate. Vhen one considers the freight charges on raw
material from mine to'plant, on ﬁhcanhate fertilizer from factory to mixing
plant, and on mixed fertilizer from mixing plant to ferm, it is apparent that
1 Although ceiling prices are not now in effect the general price structure

throughout the country is fairly well represented by these prices.

These therefore gerve as a satisfactory general price reference, for
use in this study.



4
-transportation costs may constitute ae much as half the cost of the fertilizer

to the farmer. Thia point ié illustrated by Figure . , which shows movements

of phosphate fertilizer into Idaho and Teble 1 showing thé corresponding cost

figures. ‘

Table 1 Approxinnte cost of moving phosphate plant food to Boise, Idaho from
present sources of supply.

A, Originating in Florida, processed at Baltimore, mixed at Portland.

Product Origin Degtination Per tqgvgf frt%fﬁér :g%,of
44
. i
Rock Phosphete (32%) Bartow, Fla. Baltimore, Md. ¢ 3.50 $10.94
Superphosphate (20%) Baltimore, Md, Portland, Ore. 12.00 60,00
Mixed Fertilizer (6-10..) Portland, Ore. Boise, Ida, 5 ¢80 29,00
Total Florida to Boise $99.94

Retail Price * of Fertilizer 45.80

Freight charges as Per Cent
of Retail Price L5.2%

B« Originating in Idaho, processed at Anaconda, lMontana

‘Rock Phosphate (32%) Conda, Ida. Anaconda, Mont, 1.72 5438
Superphosphate (43%) Anaconda; Mont. Boise, Ida. 5480 13.50
Total : $18.88
Retail Price ¥ of Pertiliser 52,00 121,00

Freight charges as Per Cent
of Retail Price 15.6%

Cs Originating in Ideho, processed at Pocatello, Idaho

Rock Phosphate (32%) Fort Hall, Ida. Pocatello, Ida. 1.85 2 5,90
~ Buperphosphate (18%) Pocatello, Ida. Boise, Ida. 4400 22415
Total Mine to_Boise $28.05
Retail price 1 of fertilizer 30,50 169445
Freight charges as Per Cent
of Retail Price 16.6%

1 Ceiling Prices OPA Maximum Price Regulation 135 Rev.
2 Approximate Trucking Charges



The transportation costs of the above magnitude in the western area,

#

the wide varia@ion_in transpértatimn costs for different type products and
in rates between equi-distant points in the United States , the possibility
of adjusting rates through negotiation, and the grea£ potential volume of
freight movement which may result from an expanded phosphate and phosphorous
industry in the West, make this subject one of great interest and importance
to fertilizer menufacturers, transportation companies, ané farmers.,

ation of and tial e

In a previous report the location of potential markets for faftilizer
was indicated by states 1, Further study of the potential market is of parti-
cular value in studying the transportation problem. The ultimate market for
plant food may be judged approximately by the seoint of plant food removed
from the soil by.crops; Phosphate plant food exists in the soil in limited
quentities A small part of this is immediately available to crops and the
remainder to become available to crops to a greater or less extent through
the years. In many soils (especially in semi-arid areas) the soils contain
sufficient availeble phosphate plant food to produce several crops. Phosphate

A,fertilization becomes necessary after producing crops on the land for 10 to
30 years (more or less) depending upon the natural fertility and chemical
character of the soil, the kind ?f crops produced, and the tonnage of ecrops
produced.

A great amount of further study of the soils of western United States
will be required before any precise determination can be made of the fertilizer
requirements of the entire area. In the absence of.this information, it is
necessary to depend upon phosphate plant food removal from the soil by creps
as a guide to ultimete potential markets for plant food.

1 Roscoe E., Bell—"Preliminary Analysis of the Western Phosphate Fertilizer
Industry" U.S.D.I. Bonneville Power Adm. Mimeograph 1946.

o



The sstimated amounts of phosphate plant food removed by plants and re-
placed in application of fertilizers in 1944, by groups of states, are as

follows: (4) (5)
PHOSPHATE FERTILIZER CONSUMPTION AND PHOSPHATE REMOVAL BY CROPS, 1944.

:
Phosphate removal: Phogphate fertilizer
by crops : cation b

loe 29 s o5 o5 se e

H
:

¢
26 Eastern and Southern States ..s1 514,060
: :

82.6

Arees Tong :t Per- 3 Tons ¢t Percent
Po0g t Cent : P205 : of
(5) pof (4) :  Total
3 Total ¢ :
t : : :
United States 11,710,474 : 100.0 1,284,719 & 100.0
t : : $
11 Western States ssecesscssesssest 233,138 : 13.6 69,036 ' 5ok
sk : : t
11 Central and Northern States ...3 963,276 ; 56.3 : 154,702 t 12.0
: : s ?
¢ $
: $

(4) Mehring, A. L. Et. al., Journal of Americen Society of Agronomy #8,
 August 1945. ; :

(5) Nutrient Status of Soils in Commercial Potato Producing Areas of the
Atlantic and Gulf Coast. MNimeograph USDA, BPI. SAE, 1945.

It is evident that tﬁe phosphate plant food (P205) required by crops

" grown in the 11 Western States in 1944 was only & small portion (12.6 per
cent) of the United States requirement and that the zmount applied in ferti-
lizers was even a smeller portigg (5.4 per c@nt) of the total application in
the United States. The requirement for crdpe grown in the 11 Central and
North Central States amounted to over one-half (56.3 per cent) of the United
States requirement; wheras, of the total application in fertilizers in 194/,
only 12 »er cent was apvlied to soils in these states. Crops grown in the

26 Tasgtern and Southern States have 30 per cent of the United States phosphate

plant food (Pg0s5) requirements; whereas more than three-fourths (82.6 per cent)

s



¢
-of the total United States applicstion of phosphoric acid was apnlied to

soils in these states. /"

These data clearly indicate the location of the potential "volume"
market for phosphate fertilizers and give some 1ndio§tion of £he potentisl
gize of these markets. The 11 Central and North Central States had a phos-
phate plant food removal by crops of about 963,000 tons in 1944. The appli-
cation of only 155,000 tons in fertilizers indicates an ultimate additional
market for 800,000 tons of- phosphate plant food (P205) per year and represents
the large market area for phoephate fertilisafé. The estimated size of this
rotential market is believed to be a conservative estimate because, as in
the case of 23 of the 26 Eastern and Southern States, more phosphoric acid
may be applied in fertilizer than is actually removed from the soil by the
crops grown in any particular year. Further, as a potential market for phos-
phate fertilizers produced in the Western EStates, much of the tonnage supplied
these states in 194. from Tennessee and Florida deposits may be competed for
in the future by western producers, provided they are able to maintain favor-
able production and diatributiqn coste., To illustrate the value of the Midwest

"as a marketing area for phosphate fertilizers, the state of Iowa alone--with
a removal of 175,883 tons of phosrhoric acid in 1944, an application of 11,643
tong in fertilizers, and a defic%t, or potential market, of 164,240 tong—-
equals the deficit of 164,102 tons of the combined 11 Western States.

The 11 Western States will provide a smaller but attractive market for
additional westcrn phosphate fertilizer producers. The USDA estimates cited
above show that in 1944, the crops grown in these states removed about 233,000
tons of phosphoric acid from the soil as compared to sbout 70,000 tons applied

5



) :
'}n'fartilizarSs' With the cropping systems used, it would require the ap-

plication of a?out_lGB,OOO tons of phosphoric acid edch year to maintain the
phosphoric acidigéntent of thq‘soil. The extensive new ifrigation planned
for the West will greatly accelerate the rate of reg;val of séil phosphate
through increased crop production.

It is apparent that producers of phosphate fertilizers from the phos-
phate rock deposits in Southern Idaho or adjacent Weostern States must be able
to reach the markets of California and the Central and North Central States
to enjoy the large volume market for their products. To reach these states
as well as California requires shipment over distances of 1,000 te 1,500 miles.

Freight rates are largely the result of bargaining between the carrier
and the prospective shipper. However, they are subject to review and approval
by the Interstate Commerce Commissicn. The carrier bases its rates upon such
factors as the distance to be shipped, the physical characteristics of the
product, the type of equipment required to handle it safely, the volume to Dbe
moved, and whether the movement can be handled throughout the haul by one
carrier. Above actual costs, the carrier may bargain for all the traffic will
" bear according to the value of the product to be shipped. Rates will be
tempered considerably by the existence of competitive carrier.

Shippers of wostern phospha}e products interested in reaching the large
markets point out that it costs little more to ship additional miles after a
product has been loaded and started om its way. They also point out that a
small reduction in rates may enable them to reach a large market which other-
wise would be out of their marketing area--thus if the rates are not low enough,
there will be no shipment and hence no revenue for the railroed.

s



Recognizing the better bargaining position resulting from location on

F

more than one raillroad, new producers select as first preference those sites

.

which sre so faQBred.

Figure shows that within the Western phosphate area there are al-

ternstive locations, some of which have access to competing lines. Four
railroads penetrate the phosphate rock deposits in Montana, two in Utah, and
one in Idaho and Wyoming.,

Analyais of Rail Freight Rates 1 por Various Classes
of Phosphorus Materials and Fertilizers

Phosphorus may be shipped as rock phosphate, as manufactured fertilizer,
as liquid phosphoriec acid, or as elemental (pure) phosphorus. Rates per ton
vary in the order indicated above.

Phosphate fertilizers may be produced which contein varying amounts of
phosphoric acid as well as in combination with either nitrogen or potassium.
Because these fertilizers all move at the same rate per ton (in the Test),
the transpoftation cost per.ton of plant food varies inversely with the per
cent of plant food contained,

The following analyses of freight rates will indicete to potential pro-
ducers what products can be shipped most economically and what general levels
of rates may be expected. It also indicates the potential volumes of freight
movements which may be anticipated if the industry develops to meet the needs.
1 Freight rates used throughout this study were those in effect prior to

July 1, 1946. Begause the increases which have been effected since that

time are blanket increases these changes have no significant effect on
the concluszions. ‘

e



Because the transportation of each phosphorus proéuct involves differences
in handling cha?actgristica aﬁd consequently in ratess each will be consider-
ed separately. B ; ¢ |

Rock Phosphates The phosphate plant food (P205)Nin phoapﬁate rock as it
comes from the mine is not readily avallable for plant use even though high-

grade ore contains as much as 30 to 35 per cent total POz« Although finely
ground raw rock phosphate applied to acid soil in large quantities may give
acceptable results in some parts of the U 5., this is not generally true
in the western U. &+ In the West, the more available forms of phosphate
fertilizer are reguired.

To¢ be made available as & plant food phosphate rock must be treated with
sulphuric acid or trc&tod‘in an electric or blast furnace. The sulfuric acid
method 1s the one which is commonly used for the production of fertilizer,
although the electric furnace method is in use by the TVA and has also been
used commercially.

Because it is cheaper to ship shosphate rock than to ship sulfuric acid,
existing western shipments of phoéphate rock essentially are movemenis from

ﬁthe deposits or mines to the various processing plants in this country or
abdard. The cost of such transportation has much bearing upon the location
of processing plants in respect po the phosphate rock deposits. Consequently,
railroad charges for movements of phosphate rock in various parts of the
United States were examinei to determine whether a definite rate structure
was in existence. To permit an accurate comparison of the rates in effect
between points of differing distance, all rate inform tion was reduced to a
common denominator, the rate in cenis per ton, per mile of haul. (Ton mile Rate)

It might be assumed that an equitable rate structure would be one which

would show a relatively high ton mile rate for short distance hauls and
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- would be expected to decrease rapidly as the length of the haul increases.

At longer distences, the effécte of the terminel chetrges are minimized, the
more or less constant cost of movement becomes more important, and the ton
mile rate should tend to level off with only emall ;hanges in the rate ner
ton-mile a8 the distance becomes greater. If such a structure existed, it
might be expected that rates would follow this pattern with only minor
deviations from an "average" line.

Railroad charges for rock phosphate shipment are shown on Figure on

a ton-mile basis. These include movements from Tennessee, Florida, and Idaho
phosphate rock deposits to various processing plants. The data used were
selected to represent knoﬁn movements of rock phosphate from mines to factories.
It is aporarent from the scatter of these points that a wide variation exists
in the rates charged by various railroade for carload movements of phosphate
rock. No well-developed rate pattern exists for the shipment of this commodity.
There is a wide variation in rates for similar distances. Notably low
rates apply for large movements from Southeastern Idaho points to Anaconde,
Montana, San Francisco, and Los Angeles. Bargaining power of manufacturers
"at these points, together with the possibility of shipping rock to coastal
pointe from Florida by water, appear to be important factors affecting rate
levels. In the case of other la{ge western movements from Montana to British
Columbia, the manufacturer apparently does not have the alternative sources
which give him géod bergaining position. Poasibly‘the arrangements for inter-
change of lading between the two freight lines handling the movement work
against the manmufacturer, resulting in a relatively high rate.

It is also apparent from Figure ___ that rail rates charged for hauling

phosphate rock in the Western States are lower than those being charged in

the Tastern and Southern States. For example, rail rate for carload lots of
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- rock phosphate from Mt. Pleasant, Tennessee, to Little Rock, Arkanses, a rail

Aistance of 353 miles, is £3.99 per ton or 1.13 eenis per ton-milej whereas

'

rail distance of 349 miles, 1s 21,72 per ton or .49 cents per ton-mile.

Aetual freight charges do not vary consistently with the length of the
haul. - Por example, & rete of #4.32 per ton ir charged for earload shipmentis
from Conda, Ideho, to Twin Falls, Idaho, & rail distance of 191 miles; where-
as, the same rate is charged for similer shipments from Montpelier, Idaho, to
Los Angeles, Celiformis, & rail distence of 1,000 miles. It is & common
practice among reilroads to charge the same rate for shipments to various points
within a general asrea, These "blanket" rates, if the area is large, are ex-
ceedingly diseriminatory to the nearby points in the ares and are alsc highly
favorable to the more distant points within the blaenket. ZEguitable rates can-

not be based on extensive blankets.

The volume of business or volume shipments of phosphate rock undoubtedly
has considerable influence on the rates which have been established for certain
movemente. Thus, if large tonnages were shipped to Twin Falls, Idaho, aijust-

" ments undoubtedly would be sought and granted. In bargaining with the carrier
or carriers to establish the rate, the new shipver presents informmtion on
tﬁe volume he anticipates movingiand the additional volume that a lower rate

- would allow him to move by extension of the marketing area.

It is not poseible to accurately predict from existing rates just what
rate levels might be established through negotiation because no definite rate
pattern is in existence. The data in Table 2 indicate, however, that there
does appear to be precedent for western rates of .5 cents per ton-nile for
shipments of 350 miles or more in the cese of larger movements of 25,000 or
more tons annually. ‘For movement of 75 to 100 miles, & rate of .8 to .9 cents
per ton-mile appears to be well established.
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TABLE 2.

COMMODITY RAI

L RATES

ON ROCK PHOSPHATE FOR KNC™N CRIGIN ARD
DESTINATION POINTS. OF LARGE SHIPMENTS.

o
¢ } : o 8 Rate ~ ! Rate per
____ Origin ) Destination ' Bttdage LIy i
Conda, Idaho : Don, Idaho ' : 74 : 65 : .88
Conda, Idaho : Anaconda, Montana : 349 : 1,72 : A9
Goada; Idaho : Portland, Orégon : 794 : 4432 ; .55
‘fycaﬂdéi Idaho : Sen Francisco, California : 918 E 432 i W
Céﬂdﬁ) Idaho : Los Angeles, California : 974 v 432 1 4
v” K§pt§§lier,’Idaho : Don; Idahe (i i : 99 : «20 : :‘3i 
ﬁeﬁﬁéplier, Idaho : Portland, oraggn : 816 i 4432 : .5§f |
: “4 Idaho : San Franciuco,(@&liforn?; : 942 : 4432 S .Léf;j?‘“
»w‘ ¥§?“§;11°rv Taatio ; Los Angelés, ﬁg@ifernia; P99t L2 : .454
iﬁbnﬁﬁélier, Idaho : Joplin, Kissa§?1 i : 1180 ; 650 ; .55&}‘
tgelier, Idaho : warfield’ B. c;k : 848 : 660 , "%gl' :
| <:Garrison, Montana : warfigld, Bs Co. : 435 E 2.92 E -96:;::
  ; Garr1scn, Montena Seattle, Washingtan : 604 : 4432 : .7?3, 
{ng_?ri'son: Montana : Portland, Orsgon ;680 t42 Z 64 “
e t o

,v.i;

,, :2;:

3.

) s

xﬁites used were those in exigstence priaé to July 1, 1946

Distances were computed from short 1ine mileages publisghed in
the Southwestern Traffic Menual published by the St. Louis and
Southwestern Railroads, and the Official Guide of the railroads.

Rates specified for minimum tonnages of 80,000 pounﬂs or 90 per
cent of the marked capacity of the car.



a F' Z » . Superphosphate is obtained by treating phosphate
rock flour with‘.p};lphuric acid or with liquid phos whoi;ic acid. Transporte-
tion of superphosphate represents the movement of a processed commodity from
the factory to the consumer's market. There are various grades of sunerphosrhate,
as well as other processed phosphates and combinations with nitrogen end potash.
Insofar as transportation rates are concerned, they all move at the same rate 1,
even though their plant food content and value are considerably different.
Consequently, the study of superphosphate rates lays the basis for rates that

may be excpected for the following fertilizers:

Per cent
Fertilizer Content Plant Food
Ordinary superphosphate 18-20 per cent PA0 18
Ammonium phosphate 16 per cent nitrogén 20 per cent Py0s 36
Triple superphosphate 43-48 per cent P20s 48
Ammonium phosphate 11 per cent nitrogen 48 per cent Po0s 59
Calcium metaphosphate 65 per cent P50 65

Potassium metaphosphate 6 per cent P205, 33 per cent potash (K,0) 93
Production of triple ("Treble") superphosphate at Anaconda, Montana,
has long been established and thgre has been opportunity for developing freight
rates to a wide trade area. Therefore, a study was made of the rail rates in
effect for superphosphate shipments from Anaconda, Montena, to various destina-
tiona.in the Far VWestern, Centralt and Sopthwestern States. These rates are
plotted on a ton-mile basis on Figure ___ . It is apparent from these data
that two distinct rate structures have developed. A lower rate gtructure
exists for destinations in the Western and Midwestern States than for destina-
tions in the Southwestern States. Inasmuch as the large potential market for
phosphate fertilizers is in the Central and Western States, the lower rate
1 In some Central and Eastern areas, ammonium phosphate and ammoniated super-

phosphates carry high rates. This is not the case in shipments originating
at Anaconda, Montana, or Trail, B, C., Western menufacturing points.
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for phosphate fertilizers is in the Central and Western States, the lower
rate atructure is used 1n subsequent studies to 1ndicate the aprroximate cost
of rail transportation of the various concentrations of superphosnhate ferti-
lizers. On this basis and because of the fact that he mugt compete with the
present production at Anaconda, the new producer of these fertilizers might

present a good case for approximately the following rates:

¢t Rate : Rate t Rate per @ Rate

s
Miles tton-mile :tper ton : Miles : tnn-mile ¢ per ton
1(C ) 3 2o
s H t : :
200 3+ 1.96 1 3,92 t 800 : 84 .t 6,72
3 : : H s
300 3 1.59 s 4T t 900 17 t 6,93
: H : 1 H
400 3 1,35 5.0 : 1’000 : 71 : 7410
s - 8 s : :
500 ¢+ 1,17 s &85 3 1,100 1 b6 t  7.26
: : $ H 1
600 ¢ 1.03 : 6,18 $ 1,200 ¢+ 62 t Tebd
$ g £ ] t
700 3 - R R Y t 1,300 & 57 8 T4
t $ N H t
see 2 ges S t 1,400 3 +53 3 TJdd
H $ : t t
»ee H RN : 08 ‘4 1’500 : .50 : 7.14.4
3 H b Ll 3 B

Blanket rato:‘establiahgd for supérphosph;te movements result in rate
uniformity over long distances for the longer hauls. As a matter of fact, the
same rate ($7.40 per ton) apglies on superphosphate shipped from Anaconda,
Montana, to Dyer, Utah, & distance of 550 miles, and Anaconda to £t. Louis,
Missouri, a distance of 1,550 miles, for £7.40 per ton. While blanket rates
are discriminatory to the nearby consumer, they are a distinct advantage to
the Western producer in that the large markets are far removed and, conse-

quently, can be reached at a lower rail rate than might otherwise be the case.
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4
. Liguid Phognhorie Acid. Liquid phosphoric acid can be produced from

elemental phosphorus obtained by electric or blast furnace volatilization or
by the wet procosgdwhich uses sﬁiphuric acid as a reagent.

Commercially liquid phosphoric acid is about 53 per cent phosphate plant
food (P205). To be converted to a fertilizer than can be handléd readily, it
is mixed with phosphate rock flour to produce concentrated surerphosphate. It
can also be combined with ammonia, calcium, sode or potash to produce ferti-
lizers or chemicals. In The Weaterq States, it is being used directly as &
liquid fcrtilizer introduced into tpf irrigation water. It is also used directly
in the beverage and chemical industries. Because of the widespread_use of
liquid phosphoric acid in the food, beverage, and chemical industries, as well
as in agriculture, commodity rates hnve been established from manufacturing
points in Florida, South Cerolina, New Jersey, New York, Illinois, Missouri,
and Texas. Phosphoric acid movements originate either with the company which
processes the rock phosphate to produce phosphorus, and ultimately phosphoric
acid, or with a firm which purchases phosphorus, burns and hydrates it to form
liquid phosphoric acid.

' In Figure ___ are shown the commodity rates governing all such establighed
movements in tank car lots.

Rail movement of liquid phosphoric acid is accomplished in specially de-
signed tank cars (usually rubber lined). This factor end the value of the
phosphoric acid result in rail rates which are higher than phosphate fertilizers,

Two or possibly three definite rate structures seem to have been developed.
The lowest rate structure is composed of movements originating at Anacondas,
Montana, and destined to West Coast points. This represents a movement of
fertilizer-grade phosphoric acid. A large number of movements originating in

the VWest, East, and South, which move at comparable costs, form a fairly

wdidow
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well-defined rate structure. This represents a chemical or food-grade of

phosphoric acid. A third, and the highest, rate structure seems to have been
developed for sgfﬁlents mcvingVYrom eastern end southern ofigina to West Coast
destinations. Perhaps the voiume of these movomenta‘is not large enough to
have made possible rate reductions. Because of its wide distribution and the
large number of shipments represented, the gecond rate structure was used in
this snalysis to indicate to potential producers what rail charges they might
anticipate for movements of liquid phosphoric acid,

Apparently the new producer of chemical grade liquid phosphoric acid might

expect to pay about the following charge per ton.

t Rate per : Rate per : t Rate per : Rate per ton
Miles : ton-mile : ton t Miles : ton-mile (Dollars)
2 (Cents) : (Dollars) : : (Cents) :
: : . : :
200 3 3,13 : 6.26 t 1,200 » 1.18 : 14416
: : : : :
400 3 2.00 : 8.00 $ 1,400 : 1.07 H 14,98
R H H H] :
600 1 1.67 110,02 11,600 3 .98 : 15,68
? : : : :
800 8 1.47 : 11,76 t 1,800 90 s 16.20
: : : : :
1,000 P 1431 t 13.10 t 1,900 1 37 H 16 .53
- : 3 : 3 :

A good case could be presented for lower rates in the case of fertilizer

_ phosphoric acid. It is possible that a larger shipper could obtain more favor-
: 4

able rates to importent destination points.

Blanket rates are also applied to movements of phosphoric acid to destina-
tions within a general area. However, the areas appear to be considerably
smaller than those for either phosphate rock or superphosphate rail shipments.,
Blanket rates have been obtained to cover rail charges for shipments originating
at Anaconda, Montana, to destinations as far East as Superior, Wisconsin, at
£13.20 per ton; Northwest Coastal points at #7.87 per ton; and California

Coastal points at $2.20 per ton. Blanket rates for the Pacific Coastal and

o, 1
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for Midwest areds would be to the advantage of the new Western producers and

might ropreaen?\a very significant source of revenue 'to the carriers.
gggggggg;_ggggggéégg. Elementél phosphorus is prbduqod commercially only
through the electric or blast furnace volatilization processes, The resulting
product is essentially pure phosphorus. As stated previously, it has a wide
variety of uses of which phosphate fertilizer is one important potential use.
To be converted to a phosphate fertilizer, it must be additionally »nrocessed,
It is burned and hydrated to convert it to liquid phosphoric acid in which form
it may be mixed with ground phosphate rock to produce varying concentrations of
superphosphate. It may also be mixed with carriers of other plant foods such
as ammonia to form ammonium phosphate fertilizers.

Elemental phosphorus is a combustible solid at low temperzsture when it is
exposed to the air. Consequently, it requires special equipment, including
stesm-jacketed tank cars which, when loaded, =re kept free from air by a water
seal. Special loading and unloading equipment is required at the points of
origin and destination. The product is heated and pumped into water-filled
tank cars, the phosphorus displacing the water and solidifying at the bottom
of the car. Upon unloading, steam is pumped into the outer jacket of the car,
thus melting the phosphorus so it can be pumped from the car. These techniques
have been well-developed and are g matter of routine in the handling of phos-
phorus. The hazards are about the same as those involved in the handling of
gasoline.

Due to the special equipment necessary and its relatively high unit value,
rail rates are higher for elemental phosphous than for other phosphorus com-
pounds. Established rail rates for elemental phosphorus are shown on Figure Sl
together with average curves drawn through the scatter of the points charted.

=16
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As elemental phosphorus is not produced in the Western States at the
present time, no'shipmenta hav; occurred from western points of origin., In-
asmuch as westernﬁggil rates on‘éomparable phosphofus commodities are some-
what lower than eastern rates, it is possible that ne; western producers of
elemental phosphorus could obtain somewhat lower rates than indicated by the
average rate curve gshown on Figure ___. The lowest of the two curves repre-
senting Tennessee origin are somewhat lower than the average, probably because
larger volumes originate in the Tennessee area.

On the basis of existing Tennessee rates, the new producer of elemental
phosphorus could expect to pay about the following charges rer ton for specified

mileages the commodity is moved in tank car lots.

¢ Rate per & Rate per @ ¢t Rate per : Rate per
Miles ?onfmilc : ton : Miles : ton-mile ° ton
g (O
H : : : 3
t 3 t : s
400 ¢ 2,95 : 11.80 s 1,800 .4 1.51 1 27.18
: ] t : g
600 :  2.43 t 14.58 ¢ 2,000 :  1.45 & 20,00
H 3 : 3 3
800 1 2.14 t 17,12 ¢+ 2,200 3 1,40 s 30.80
: : H t H
1,000 & 1.95 t 19,50 ¢ 2,400 1,36 32,64
? H H H 3
1,200 ¢+ 1.80 121,60 1 2,600 ¢ 1,32 0t 34,32
: 3 s H :
1,400 1 1.68 ?o23.52 3 2,800 : 1,29 36,12
H H : H t
1,6% : 1059 b 250“ : 3’000 : 1.27 : 38.1.0
$ 4 3 3

The only significant rate blankets are to West Coast points from

i aqﬁthern or eastern origins. Blanket rates fo the Midwestern areas would ina
cro;sé the competitive ability of western producers in these markets and permit
large additional shipments over western routes.



Compzarigon of Transportation Cost Per Ton Of Plant Foed
Each of the;phosphorus cafrimrs previously discuséed contain different
amounts of plant ?;§d. In ordqrfto compare their ﬁrangportation cost, it is
necessary to convert the rail rate for each to & rate per ton of plant food,
The following comparison is made on the basis of the estimeted cost per ton
of plant food to move each type of fertilizer a gimilar distance. These com—
parisons are shown in Table 3 and on Figure ____ . It will be noted that for
phosphate fertilizers the shipping costs are not included beyond 1,500 miles,
the point at which the breaks occur in Figure ___ . Similarly, the transporta-
tion cost for liquid phosphoric acid does not extend beyond 1,800 miles,

TABLE 3, ESTIMATED RAIL TRANSPORTATION COSTS PER TON OF PLANT FOOD (Dollars)

: R : : : : : t Potas-
¢ Ordinary tLiquid : Amon- : Triple : Ammon-tCslcium :Zle- ¢ sium
¢ Super tPhos- : ium ¢ Super- : ium sMeta- :mental : meta-
H pﬁoz- :ph;gic ¢ phos~ $ phos- & phos- tphos- :phos~ ¢ phos—
¢ phate tac t phate : phate : phate tphate iphorus ¢

.3 5% 3 6% £ ’ p s 2 phét‘
t H H L 3 H $ ]
: 21.80 3 11.82 3 10,90 3 Bul8 1 6,65 3 6,04 3 vees @ 4e22
H 30.04 4 15009 : 15002‘ 11027 : 9016 H 8.32 : 5.15‘ 5.81
t 3L.A4 3 18,90 & 17.22 ¢ 12.92 8 10.51 ¢ 9.54 1 6.38: 6,67
t 37.12 t 22,15 2 18,56 ¢+ 13,92 ¢ 11.32 : 10.28 7«49t 718
t 39,50 P 24477 8 19475 1 14.81 ¢ 12,05 : 10.94 :  8.50: 7,65
t 41,06 t 26,72 1 20453 1 15.40 ¢ 12,53 ¢t 11.37 31 9.43: 7.95
y Ads $ 28,21 ¢t 20,561 15.42 % 12.54 3 11.38 : 10.27: 796
SR | 8 2943 8 hee ‘3 vis T sad § eceuw f 11.,09: scou‘ﬁ‘h‘
H PP g 30a8R 1 ava 3 S0 ek Y aeEw : 11.89: ...‘-w
L F awe R hne it PP l e 8 sewe t 12.69: ..-.‘L
S b : ans 8§ sas 3 e ! sbs % wewe H 13-/@63 s
H cos : soa 4 e 8 "I"“ﬂf@‘ ees § eans t 14.20¢ shan
L T T IR ST ¢i§;"<},‘ wed  wane t 14,963 ﬁ;.y :
H P H ese 1§ “se 7’,:’ ‘is ‘i 48 B eeese H 15.768 ...g
H Tr : sne 3 “eh ‘t P ' “ew P cene H 160623 ..’»";;‘;}:’,""
3 t 3 b i 1 R ncu il o
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Because of the apparent lack of a definite rate structure for rail

movement of rock nho«nhate, it is not possible to compare accura%aly the trans-
portation cost per “ton of plant fbod with other fertilizers. However, the cost
of moving the equivalent of a ton of plant food in the form of high~grade
phosnhate rock (32 ner cent phosnhorie acid content) from Conda, Idaho, to
Salt Leke City, Utah, & reil distance of 200 miles, is $2.59; wherees, the cost
of moving 2 similar rail shipment from Tampa, Floridea, to Chicago, Illinoie,
a railldistancc of 1202 miles, i=s #33,13 per ton of plant food. Thus rock
phogphate moves much more cheaply than ordinary supervhosphate but more costly
then triple superphosphate per ton of phosphate plant food (P205). A high con-
centration of plant food, whether it be nitrogen, phosphoric acid, potash, or
& combination, is fundamentel in obtaining the most economical form in which to
trangport fertilizer materials. One ton of elemental phosphorus, equivalent to
2.29 tons of P20s, is the moet economical form (with the exception of potassium
metaphosphate) in which to transport phosphorus. Potassium metaphosphate,
which conteins 92 per cent plant food, appears to be the most economical form
but because potassium and calcium metaphosphate are not being processed com-
mercially, the lower cost for tragsporting potassium metaphosphate in the 700 to
1,500 mile range does not have immediate significance. However, it should be
kept in mind es should the possible manufacturing of di-ammonium phosphste
(21-53-0) having 73 per cent P20s. ‘It is spoarent that, even though liquid
phosphoric acid is more concentrated than triple supervhosphate, it cost
consgiderably more to ship per ton of plant food than triple suver or elementsl
phosphorus.

Such comparisons are, perhaps, an over-gimplification because elemental
phosphorus requires additional processing after it is shipped. After being
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cohverted to ligquid phosphoric acid at the destination,point, it may be
useds : T .
1s Directly in industry or agriculture.
2 Combined with phosphate rock to form concentrated supernhosphate,
30-48 per cent phosphate plant food (P205).

3 Combined with ammonia to form ammonium phosphates.

Thus, only by the use of phosphoric acid directly or for produetion of
ammonium phosphates can‘full advantage be taken of the cheapness of shipping
elemental phosphorus.

In altcrﬁative 2 appropriate amounts of rock phosphate must also be
shipped, Table / presents a comperison which indicates that, for specified
points, the advantage of sghipring elemental phosphorus is considerably less when
that phosphorus goés into the production of superphosphates. Even so, there is
distinct advantage in the movement of phosphorus to the areas of established
phosphate fertilizer industry. In the Midwestern and Zastern states, as well
as California, a large part of the phosphate fertilizer is used in the manu-
facturing of mixed fertilizers. ‘The agricultural colleges and the fertilizer
industry have pointed out that increasing the plant food content of these ferti-
lisoré constitutes & most promising mean; of decreasing fertilizer cost to the
farmers. Because of its low analygia, ordinary superphosphate (18-20 per cent
P205) is not an effective product for use to increase the concentration of
mixed fortilizer, whereas, the concentrated superphosphates (32-48 per cent)

or ammonium phosphates (11-48-0) can be used effectively for this purpose.
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TABLE /4. COMPARISON OF SFIPPING COSTS OF PHOSPHATE FERTILIZER MATERIALS

t H : t
: ' o8 ¢t Total shipping cost
: s 1 g per ton of material
' : Pounde : Cents : equivalent to Triple
Origin : Material shipped 3 Shipped tPer Cwt, : Superphosphate
TO CHICAGO: : : H s
t : t :
Montpelier, Idaho : Triple Super s 2,000 3 43 3 ¢ 8.60
Montpelier, Idaho ¢t Raw Rock ?hoaphafe ' ' ¢
i H ; t (32 per cent P,0:) 3,000 : 38.5 ¢ 11.55
' Montpelier, Idaho 1 Elemental Phoapﬁo;us : t :
i :+ (For use in manufactur- g t : b
t ing emmonium phasphate) st 420 1, 120 ¢ 5.04
SR t (Elemental ”hasphorua g 283 1 ¢ 120 B’Aﬂg‘6~87
*Hﬁbﬂﬁhélier, Idsho (Rock Phosnh&tn S A 38,5 1 3e47) F
: $ i : : : Al
0 GHAKD RAPINS, 3 : t : i
CH: t : : : (5!
Idaho ¢ Triple Super = t : 51 3 :
e Idaho : Rock Phosphate s VAs B
er, Idaho :(Rock Phosphate t L0 2
* t (Elemental Phosphorus t 126 s
Ideho & Elemental ”hosphnrus t 126 3
H , ' H
S s H H t
Idaho & Rock ?hosphatc 2 t #2164
Idaho t Triple Supernhﬁayhaté 1 %
Ideho t Elemental Phost orus t 7
Idaho t gwlensatal Phosph 1 97 s
: (Rock Pholphatag' 1 gRl6
: : 4 :

o rate established, asaumptian&fb&SGd,@nfaxiating rates as ponaible rq
far similar distance.

Expanaion of nitrogen praductign in Cal }ornia is probable, Thus, a
“?lagieal manufacturing organization for the f&r Weat oontemplates the productian’

' ¢0£ phmaphorua near the phoaphate minea, shipving it as phosphorus to Galifbrnia

  }and»to the midwestern and north cuntral statas for mhoaphoric acid and ammonium
‘phmsph te production, as well as for tha production of more concentrated super-
phosphates. Ammonia may be shipped to a western phosphorus plant from the Midwest
or California for combining with phosphoric acid to produce ammonium phosphates
to serve Intermountain and Pacific Northwest needs. Large ammonia production

S
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does not appear pfobable in the Pacific Northwest beceuse of a lack of certain
raw materials. o !

Partial or total subatituti;n of phosphoric acid for sulfuric acid in
the swerphosphate manufacturing is a practicable possibility without major
changes in the equipment of an ordinary superphosphate plant. This substitu-
tion will also greatly increase the plant food output of existing fertilizer

plants, will decrease fertilizer handling costs, and should make possible

important reductions in the cost of fertiliszers to the farmers in a wide area.

Thus, production of elemental phosphorus through furnace processes (blast
or electrie) provides a means through saving of transportation costs of insur-
ing competitive ability of the western states in meeting an important part of
the phosphorus fertilizer requirements of the large market area of the Midwest.
It probably will Se shipped to all destinations requiring a sufficient volume to
justify the installation of burning plants and other facilities of conversion of
phosphorus to commercisl forms. |

Definition of Trade Aroa for Western Phosphorus and Fertilizer Materisls

On the basis of the avuilabla information, it is ncssible to delineate a
tradt area which might be served from western sources. Consideration must be
given to alternative production poiyts and possible production processes and
&ssta gt these points. The 1oc&t£;n of phosphete rock deposits has been indi-
cated previously.

It is generally accepted that the most economical industrial organization
includes placing a plant as close to the source of raw materials as possible.
Other studies have shown that, when the sulfuric acid process is used, it is
considerably cheaper to ship rock phosphate te the sulphuric acid than sulphurie
acid to the rock.



]
. In congidering the electrical method of processing, it is much cheaper to

transmit power thap to ship rock, provided power is tianﬁmitted in economical
quentities. To ill&;trata this ?ﬁrthers Shipment of rock phosvhate from
Montana or Idaho to Columbia River points cost $4.32 pef ton whereas transmission
of blocks of power for 400 miles can be accomplished at a cost of about 1 mill 2
per kilowatt-hour. Transmission costs of 1 mill per kilowatt-hour add about
$2.50 per ton to the cost of triple Bupefphcsphate fertilizer in comparison
with £7.78 which would be added by the transportation of rock required to make
1 ton of triple superphosphate (1.8 tons). Potential power generation exists
in Montana and Idaho at distances of less than 400 miles from the phosphate
deposits. Processing near the phosphate deposits places the finished preduct
much closer to the large midwestern markets, an essential if these large markets
are to be served from the West.

Phether western production costs can be kept as low as eastern costs is
the subject of careful appraisal by the phosphoric and phosphate industry as
well as Governmental agencies. Careful consideration must be given to reducing
to a minimum all cgst items if the industry is to develop to meet western needs,
Beéidea energy costs, raw material costs and #ransportation costs are extremely
important. Studies of the Department of the Interior are being directed to each
~f these points and they will be coYerod in separate reports. Because raw
material costs and other production cogts will vary with specific locations
which cannot be adequately presented in this report, the western production costs
are assumed to be equivalent to production costs at competing points for purposes
of this study.

1, According to estimates of Sol E. Schultz, Chief Engineer, Bonneville Power
Administration..-

I B
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In dividing tﬁe United States into trade territories, two potential
fertilizer producing points were ?onaidered in addition/to the West, as follows:
Tampa, Florida, is fevorably located with respect to low-cost phosphate rock
and sulfur (Gulf Coast) for sulfuric acid. Probably this will be the site of
expanded production of triple superphosphate fertilizer by the sulfurie acid
process. Houston, Texas, now has a large plant for the manufacture of high
analysis phosphate. Because of the low shipping cost of rock phosphate to
Houston and the available supplies of sulfuric acid, economical production at
this point will probably continue and possibly expand. Because of the lack of
large low-cost hydroelectirc potentialities in the southeastern United States
area, development of a large electric furnace industry for the production of
phosvhorus for fertilizer in this area is not anticipated., Blast furnace
' producti-n of phosphorus for fertilizer may occur in the southeastern or western
Upited States when this process has been proven to be feasible commercially.

No analysis was included of fertilizer transportation costs from Tennessee
because important expansion of fertilizer memufacturing appears unlikely in
this area in view of declining phosphate rock supplies.

The development of an electric furnace phosphorus industry for fertilizer
production will probably be cdﬁfined to the perts of the West where low-cost
électrical energy can help to offget probable higher ohosphate rock and coke
costs.

Montpelier, Idaho, was selected as & western point located on the railroad
near the geographic cneter of the phosphate deposits and, therefore, a potential
producing point. feda Springs or other points within the phosphate area might
have been selected,

-
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. The studies reported this far have been confined to railroad rates. How-

ever, ship and barge transportation of rock phosphate ard phqsphate is posgible
from Gulf Coastal pgints to Risﬂiésippi, Creat Lake§, and Atlantic Coastal
ports, Seagoing barges are customerily loaded at Tampa, Florida, end moved to
New Orleens where the load is transferred to river barges &nd moved up the
Mississippi, Misscuri, and Ohio Rivers to be unloaded for distribution or

use in fert}lizer manufacturing or mixing plante. S&uch movements are regu-
lated by the Interstete Commerce Commission at retes shown in publighed
tariffs., However, full cargo contracts may be made et lower thék the published
rates. It is, therefore, difficult to evaluate accurately competitive move-
ments of fertilizer from Florida or Houston to p@ints_yhich might also be
served by & western induatfy.

Limited data on recent barge movements up the Mississip i River indi-
cate that for bulk shipments of 500 tons or more rates 20 per cent, or more,
below rail rates are entirely possible. OShipments in bags only result in
pavings of about 10 per cent. Because rate curves tend to flatten out with
greater distance, a 10 per cent saving in shipping cost may increase sghip-
piﬁg range a much larger per cent.

The date in Table 5 permits & comparison of the lowest published com-
wuodiiy rail or water rates from Mon{pelier, Tampa, and Houston to specified
destination cities.

-1



TABLE 5. Transportation rates per ton for superphosphate fertilizer from
Montpelier, Idsho; Houston, Texas; and Tampa, Florida, to selected
destinations. (Cheapest means whether rail, water, or combination
thereof.) '

Kansss City, Kansas f 1 $ 7.40 f 1 $740 , 6 £9.80
Joplin, Missouri R W T ' 1 6ee )1 1
St. Louis, Missouri BN R P2 680 11 7us
Omaha, Nebraska ¢ 1 Mo P L. 8460 ;4 14,00
Des Moines, Iowa Pl imde P01 980 ! o1 1185
Clinton, Towa : W 7.0 o5 so00 Y1 e
Mlesoits, Wansssta M a0 P2 860 1 6 10.80
La Crosse, Visconsin : : 5 8.0 : 6 10440
Springfield, Illinois s 1 (880 P05 760 L 1 775
Chicago, Illinois b e P 5 800 . 1 815
Milwaukee, Wisconsin : 1 8460 : 5 8.20 : 1 Bu5
Phoenix, Arizona : 1 9.0 ' 3 smm | L éha
Svangville, Indiana ¢ %1 10,20 b5 7u0 L1 695
Grand Rapids, Michigan ; 1 10.20 . 1 10.80 , 1 8.25
Louisville, Kentucky %L 10,40 P 5 820 ;1 7.8
Okishoma City, Oklshoma ; 1 10460 T 1 6,00 3 1 1240
Cincinnati, Ohio . o T 5 8.60 . 1 7.5
Wheeling, West Virginia s % 11.00 P05 9.0 ;1 8405
Buffalo, New York W 11,00 L5 1040 , 1 8.5
Angrillo, Texas ¢ 1 Bhae b1 680 . 1 1540
Albuquerque, New Mexico s 1 Ao L1 8.0 | R
%1 Paso, Texas 3 Mo ¢ 1 8.00 ;1 16,90
: H 3
1 Rail 4 Barge-rail
2 Rail-barge 5 Rail-barge-rail.

3 Barge 6 All water
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, Sevings whieh mirht be made by contract shipment of barge load lote of

supernhosphate fer?iliger or by éwner operation of barges by fertilizer com-
panies would 1nprcvévﬁaterially @hé competitive posiiion of Héuston or Tampa
in the midwestern merkets at river points, As more inteﬁse competition develops
for these markets, it is probable that such stens will be taken to capture
this imvortant new market,
Figure ___ constructed on the basis of the data in Teble 5 and other
available rate data divides the United States into trade areas which may
be served by trinle superphosphate from Montpelier in competition with Houston,
Texss, or Tampa, Florida, assuming equal production costs at these three points.
Manﬁfaatured phosphate fertilizer has never been produced at Montpelier;
consequently, present retes are not the same as might be developed if & large
1nduatr? were established. To picture accurately the trade ares which might
possibly be served from Montpelier, the Ansconds rate scale was applied %o
this point on a mileage basis. Figure ___ shows that application of %the
Ansconds schedule would bring Arizons and New Mexico into the western trade
erea, It would also add about half of Missouri, half of Illinois, & fourth of
Inéiana, end all of Michigen. The potential amount of the market thus added

to the western producers would approximate the following:

oy : P05 Need 1 Triple .
ate :
}  Tous L Sanivhlont Tons
3 :
Arizona . t : 18,185
New Mexico : i:zgi : 9,419
Missouri (onc-half; : 23,841 : 149,669
I1linois (one-half : 69:335 t 144,448
lichigan : 37,963 : 79,09G
Indizna (one-fourth) 1 17,596 : 36,658
: :
Iotal ! 161,961 3 337,419
: i

1 State Production Adjustment Committee. U. 8. Dapt.'of Agriculture
Production end Marketing Administration, 1947.

6 Bartv_etoht per cent P~Ox. Part of this might actually be shipped as
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Roughly computed rail revenues from shipping this amount of fertilizer would

be about £2.4 million annually. The western reilroads/will undoubtedly be
sufficiently inte;;sted in this,%mount of business to make serious study of
possible rate adjustments to encourage this important new industry.

The Arizona-New Mexico area is served by the Southern Pacific and the
S8anta Fe Railroasds. Inasmuch as the Southern Pacific would handle freight
from either Houston or the West, there is apparently less inducement for that
company to make rate adjustments than there would be for the Santa Fe to whom
a haul from the Vest would mean new business.

Elemental phosphorus may become a very important new commodity to be
hendled by western railroads. It has been indicated previously that this
ie the cheapest way to ship phoaphﬁte plant food from the West, that compet-
ing proaucing points will be limited to triple superphosphete, ammonium phos-
phate or rock phosphate shipments, and that these competing points have the
advantage of water shipment to increase their competitive ability in the
large midwestern masrkets, The data in Table 6 indicate the advantage of
elemental phosphorus transportation-wise in important merket centers. This
éable attempts to evaluate the savinge possible by water transportation from
the competing sources of phosphorus for fertilizer, e. g. TFlorida roeck

nhosphate and Florida triple superphosphate.

28
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TABLE 6, F=STIMATED TRANSPORTATION COSTS FOR COMPETING FORHS OF PHOSPHORUS
AT SELECTED DESTINATION POINTS.

t
s
: :
t Phosphorus ¢ Rock phosphate : Triple Superphosphate
: from . from : from
t Montpelier, ¢ Bartow, Florida s Tampa, Florida
Destination-City t  Idsho t "
t Tstimated transportation costs per ton of phosphate
B ' Water < ¢ v .
H 1 & Rail Reil : Vater
, Dollers = | poiyiie ! Dollers ; Poinrs . Dollars
A : : : : :
8t. Louis, Missouri : 10.05 $ 18,69 5 14495 ¢ 15.52 ;  12.42
e ' ' i : :
. Buffalo, New York t 1240 1 webe 1 eees y 1823 1458
ha : g a i : i
icago, Illinois t 10035 ¢ 33,33 26.50  16.98 ; 13,58
L : . o s : go
rtn# Eapidﬁ, Michigan 11.00 t 3375 ¢ 27.00 3 17.19 18,75
Gl sl VO " e o : : g
TAVIwNreh, Pe. ¢ A8 . yiann 17,86 ¢ 1WTT o UINEE
ukee, Wisconsin i 1050 1 3375 3 27,00 § 1760 4 14408 ¢
‘ : Had o g8 i
21 ' Sy : '
inton, Iowa : 94800 v 22,92 ¢ 17.86 ¢ 17.40
e $ O e ] : .
 Wheeling, Vest Virginia i 12,08« & o081 3 2641 3 16.7T 3
o s : e e : " g
t 13.853_. t 2380 1 18,08 1 sees 3
' ! ) : : t
A B 3 —
L ¢
stimated from Figures . :

2 Arbitrarily estimated at 80 per cent of the cost of reil transportation

 on the basis of limited comparison of existing rail and barge movements

" in bulk, It is believed that is approximately the rates which might be
obtained for bulk movements in lots of 500 or more short toms.
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Figure illustrated graphically the trade area which western ele-

mental phosphorus might service.in competition with other forms. Service to _
this area would reéﬁire annual sh#pments of as much of lO0,0bO tong of
phosphorus to meet the need for supplementation of phosﬁhates uged in mixed
fertilizer in California and the midwestern states. It might exceed this
figure greatly because of the great demand for this commodity in the chemical
industry. At the current rail freight rates for this commodity for aporoxi-
mate distances of 1,000 miles, this would amount to #2 million per year.

The foregoingz discussion and charts have indicated the areas which may
be served by phosphorus end concentrated superphosphate fertilizers produced
in the Western U. 8. There aprears to be little question that if production
costs cen be kept down through the use of low-cost energy and the use of
selected phosphate rock deposits in accessible locations, the Western industry
may be expected to serve a very large area in Central and Western U. 8. The
application to new producing points of the freight rate structure vhich
exists from important Mestern producing points or comparably low rates in
the case of elemental phosphorus yill ensure competition of the Vestern
prbduction in not less than 17 states for triple superphosphate and not less
then 4 additional states for elemental phosphorus.

With the volume of northwastorF phosphorus and fertilizer industry
estimeted at not less than 400,000 tons of fertilizer and 100,000 tons of
elemental phosphorus it is evident that the transportation industry may well
be interested in doing all that is within its power to facilitate this
development. The combined effect of this industry may be expected to be far
reaching indeed not only in direct rail revenues, employment, markets for

local products but a much needed service to agriculture in the West,
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March 5, 1965

Mr. Ralph S. Mason, Mining Engineer

Department of Geology and Mineral Industries

1069 State Office Building

Portland, Oregon 97201

Dear Mr. Mason:

Enclosed is a copy of the paper you requested in your
letter of January 28, discussing the markets for
California phosphorite deposits. I hope you find

it useful.

Very sincerely yours,

é;;“ﬂ‘j7’(, 49///
George C. Sweeney

GCS/bd 4
Enclosure

HEADRQIUARTERS « CAMBRIDGE; MASSACHUSETTS
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May 14, 1952

Mr. G, Donald Emigh, Production Superintendent
Menesanto Chemical

Phosphate Division

Soda Springs, Idaho

Dear My, Mdu

You may remember that I met you and talked with you briefly st one of the Spokane
AJ.M,E, sessions. I mentioned then that I was very much interested in certain
phases of the phosphate industry and might ask you some questions concerning it.

I have been given a letter written by a high government official concerning the
cost of phosphate fertiliszer to the farmers in the Northwest., The statement
is made that because of long rallroad hauls the Oregon fermer is paying about
70 percent more for his phosphate fertiliszer than the farmer in Alabama, This
seems like & very exaggerated statement but I have not up to thie time been
able to check it,

I have also received a printed statement made by the Manager of the Central
Farmers Fertiliser Company which is a corporation owned by 15 agricultural Co0p=-
eratives operating in the midwest, The st:tement was presented to the sub-
comnittee hearing held in Vashington in March to obtain evidence for and against
construction of the high Snake River dam by the government, This statement
allegee that there is now insufficient power to tske care of any new electrie
furnace installatione in southwestern ldaho and stated that the Central Farmers
Fertilizer Company desires to install electrie furnace eapacity but can get no
assurance of reasonably cheap electric energy for an installation. Thie company
is urging construetion of & high dem on the basis that such construetion is the
only way that this company would be assured of sufficient hydre power to allow
them to put in the installation they would like to plan for,

Have you any opinion concerning this latter statement presented to the sube
commi ttee hearing? I would appreciate your opinions very much,

Sincerely yours,

Director
Fle jr




June 5, 1952

Mr, G, Donald Bmigh, Production Superintendent
Monsanto Chemical Company
Soda Springs, Idaho

Dear Mr. BEmigh:
I appregiate very much your letter dated May 29 giving me detailed
information on : te fertiliser matters as requested in my

letter of May 14, Your data has been most helpful and has enabdled
me to make a comprehensive report.

I hope very much tha% I shall see you in the not too distant future
so that we may have a little more extended contact than we were

able to have in Spokane. I may be obliged to go into the phosphate
deposit country to make some studies since I have been appointed

as a2 member of a task force set up by the Columbia Basin Inter-Agency
Committee to make & report on many phases of production and marketing
of phosphate fertiliser,

With kind regards and sincerely thaniking you for your letter,

. Cordially yours,

Director
Pl yr
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o Sopa SPRINGS, IDAHO
May 29, 1952
| EGEIVE
Mre Fo W. Libbey \ -
abale MAY 311952
State Department Geology &
Mineral Industries STATE DEPT. OF GEOLOGY
1069 State Office Building & MINFRAL INDS.

Portland 1, Oregon

Dear lMr. Libbey:

This reply to your letter of May 1hth has been delayed by my
absence. I indeed remember with pleasure meeting you and having our
short conversation in Spokane. I had hoped I would have occasion to
talk with you again at the meetings; however, such did not turn out to
be the case, and it is something that I look forward to at our next
meeting.

I am interested in the information contained in ycur letter,
and will do my best here to give you my thoughts on the general subjecte

The first question, that you raise is that a statement has been
made that, because of long railroad hauls, the Oregon farmer is paying
about 70% more for his phosphate fertilizer than the farmer in Alabama.
To the best of my knowledge this is not correct, and I shall list here
the information I have at hand which leads me to this cvinion.

Our Birmingham saleg office tells us that P?OS in fertilizer
in Alsbama costs the mixing plant 90¢ a unit; a unit of course being 20
poundse This 1s the price to the mixing plants themselves, and naturally
the price to the farmers would have to be higher. The 0.P.S. selling
price in Birmingham, Alabsma on fertilizer is 95¢ a unit at the factory
in bulke Incidentally, the first price I menticned of 90¢ I assume must
also be in bulke

The present f.o.b. price of super fertilizer, 18 to 20% avail-
able PoOz, in Baltimore, Maryland in bulk is 87¢ per unit.
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The 0.P.S. selling price in Pocatello for super is $1.1l per
unit in bulk. In Oregon and Washington super in bags retails to the farmers
for about $2.00 per unit. Treble super in Oregon and Washington and
Idaho sells for about $63.00 a ton to the dealer and I think about $70.00
per ton to the farmere. This price contains maximum allowance of $11.00
per ton freight and if the delivered freight cost to the consumer from
Montana exceeds $11.00, then the difference in freight mmst be addeds
I am not sure how far Anaconda can ship treble for the $63.00 price, but
I assume for a distance of several states from Montana.

In order to compare the above quoted prices, it would be neces-
sary to bring all final products around to the same packaged and sales
conditionse This means that for material quoted in bulk, we should add
about $l.50 per ton in order to get it in bags, we should add say maybe
$6.00 a ton handling charges to the dealer and maybe we should add about
$10.00 a ton freight, although this figure may of course vary. Taking
these factors into account, I would say, therefore, that we would come
up with the prices on the attached sheet to this letter for treble or
superphosphate delivered to the farmer of bagged fertilizer in the different
locationse On the attached sheet you will note that in case of Idaho we
have added freight in the amount of $6.00 per ton. In all cases I have
taken pretty much a shot in the dark as tc the amount the dealer takes
for handling the material; however, I imagine that this amount is pretty
mich the sami_a‘}”gver the country. I don't know whether I have the right
quantities ig@ but it doesn't make too much difference for comparison pur=
pOSes.

As you will see from the prices I have shown, it is pretty mud
the same whether the farmer is in Birmingham, Alabama or Oregon or Washing-
tone TYou realize of course that there is no reason for thinking that the
price of fertilizer would be the same at any two points in the United
Statese In some areas, for examrle, fertilizer can be produced cheaper
because of cheaper phosphate rock perhaps, because of cheaper sulfuric acid,
because of larger plant facilitjes, and therefore larger production, etce,
etce One of the big factors which influences the final, delivered price
to the farmer is transportation, and certainly the farmer who is further
away from the processing plant must expect to pay more than the farmer who
is closers The Alabama country, as you know, is surrounded by the fertili-
zer producers and I would say in general the Alabama farmer is closer to
the fertilizer producing plant than is the farmer in Oregon or Washington,
or even Idaho for that matter. I think it is also true that, in general,
our freight rates are higher in the West than in the South which is another
factor in the picture.

The second point you brought up in your letter of May llLth was in
coniection with a statement by the Central Farmers Fertilizer Company that
there is now insufficient power to take care of any new electric furnace
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installation in Southwestewrrr Tdaho and that that association desires to
install electric furnace capacity but can get no assurance of reasonably
cheap electric energy. I am not certain whether the word "Southwestern" ;><f
which was in your letter is correct or not inasmuch as {he phospnate
rroperties of Central Farmers Fertilizer Company are located in the
southeastern part of Idaho, and certainly I would not expect the company

to ship their phosphate rock completely across the state of Idaho just to

get to the powers.

As you know, we are at present installing an electric furnace
here in Soda Springs which will be the largest electric furnace used in
the production of elemental phosphorus in the world and will use the
largest amount of electricity for any single furnace. We had no difficulty
last summer in obtaining contract for power from Utah Power and Light
Company for this furnace, and also an option for power for a second
furnace at any time we wanted it. Furthermore, we h=ve been assured by
Utah Power & Light Company that they will provide any additional power
to us that we will want at any time. Of course, in such a case we would
give them probably a year's time to prepare, but you can't build a plant
that quickly anywaye. Before we decided to come into Soda Springs
last summer, we seriously contemplated installing our plant at Pocatello,
Idaho, and obtaining our power from the Idaho Iight and Power Companye
This cormany in turn advised us that they would furnish our power require=—
ments regardless of their size.

The Westvaco Division of the Food Machinery and Chemical Corporat:on
in Pocatello has, as you know, a three electric fumace operation pro-
ducing elemental phosphorus. All of this capacity has been installed in
the past three years and a folurth furnace is now being added. This power
all comes from the Idaho Light & Power. At present, Westvaco in their
three furnaces is using 52,000 Ki and their new furnace will raise this
an additional 25,000 to a total of 77,000 Ki.

Victor Chemical Company last November completed their electric
furnace plant at Silver Bow, Mdntana for the producticn of elemental
phosphorus and are now building a second furnace wnich, when completed,

T believe gives their capacity with the two furnaces 40,000 KW load. This
power, as I understand, is being purchased from the Bonreville installation
of the Federal Government. I think it is pretty gencral knowledge that

the Federal Government has been selling this power at a far cheaper rate
than can private industry. It seems to me that the cheap power that
Central Farmers Fertilizer Company wants as pointed out in your letter
would be a power similar to that furnished by Bonneville, that is power
probably considerably below cost and furnished by the Federal Covernment.
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I am enclosing 2 “typed copy of a newspaper article which apreared

May 22nd in the Salt lake Tribune and which contains information in which
I am sure you are interested. By way of further informetion for you, some
rough figures that I have compiled indicate that if triple superphosphate
were produced from rhosphoric acid produced by an electric furnace, the
final cost of the triple would only vary between $li and §5 a ton with power
priced at a minimum of 2.5 mills per K& or power rriced at about 5 mills
per KW, These two figures I think represent the approximate respective
prices of power when purchasing from Bonneville and when purchasing from
private industry. It does not seem to me that this difference of $L or

$5 is substantial enough to make much difference in production of triple
super, when taken into ccnsideration with the many other variable cost
factors, among them being the mined cost of the raw rock, freight on

the raw rock to a plant, cost of sulfuric acid delivered to a plant, and
finally cost of freight on the triple super to the farmer.

This has been a rather long and, I am afraid, rambling letter,
Mr. Libbey, but I hope that I have been able to give you some information
which may be of use. Should you get down this way, we will be very glad
to acquaint you with what we are doing in this country now in the way of
developing and mining phosphate properties and building a large electric
furnace plant. We expect to be in operation sometime tiuis late fallj
however, we are commencing our mining on June 2nd and will mine for the
next four or five months, stockpiling at the plant sitee. Our mining is

of course open pit and therefore we are restricted in our mining season
to the summer months.

With kindest regards and best wishes,

Ver

yours
T

G. Donald Emigh

CDE :g
Fncls,

P R S
f T



COST/TON DELIVERED TO FARMER

R , Treble -  Super
- (b2 =L5% Br0g) : (19% Po0g)

Birmingham 63420 ‘ 36.60
95¢ x LS = 2,70 95'x 19 = 18.10
Freight 10,00 Freight 10,00
Bagging L.50 Bagging L1 50
Dealer 6400 -Dealer )1 400
$63 420 $36.60

Baltimore 7 35,00

87 x 19 = 16450
Freight 10,00
Bagging 11450
Bealer—— 400~

$3; #OU
Oregon and Washington
70 00 38600
Cost to Dealer 63,00 _ 2,00 x 19 = 38,00
Dealer 700
870,00
Idaho 70,00 | 36420
Bageing L1« 50
Freight 6.00
Dealer ,.Q'OO
$36.20
Kansas 75.00 #* i5.00 *

#From Kansas State Board of Agriculture. Report dated March 1952, Vol. 61,
No. 307 "Kansas Fertilizer Trends". These figures show cost of fertiligzer
in Kansas in 1951.



Article Appearing in the Salt lake Tribune May 22, 1952

HELLS PROJECT SEEN NO PHCSPHATHE ATD

P

.

POCATELIO, IDA. (Special) -- Electric Power from the pr@?osed Hell's Canyon Dam
would not reduce the cost of tripie superphosphate fertilizer even if the power sold
for 2.5 mills per kwh, the Idaho Farm Bureau contended in an information department
study issued Wednesday.

John B. Webb, secretary of Idaho Farm Bureau Federation, said cost even
with cheaper power would still be approximately 910 per ton higher than when the
triple strength fertilizer is made by the "wet" or acid procsss. The research pro ject
was conducted "because of the long-held behlief that no matter what the cost of
electric power, the wet process method would be cheaper for production of 8% available
phosphate plant food."

INFORMATION SCURCES

Sources of informetion were articles by W. H. Waggaman, U. S. Bureau of
Mines, and R. E. Bell, Portland, Ore., both of the U.S. Department of Interior.

The Farm Bureau study said the writers explained that the sulfuric acid
needed in the wet process can be produced fromthe slag pile of any western smelter
using a "metalliferous ore."

Manufacturing costs are broken down as $52.21 per ton by the wet process,
$62 .85 per ton by the electric furndce rethod and $66.L7 per ton by the blas furnace
method.

The Farm Burea report said cost by the electric method was computed on
2.5-mill power "which is not and cannot became a reality in southern Idaho.

MORE EXFENSIVE

"It should also be noted that an electric furnace plant with the same
capacity as a wet process plant will cost about three times as much to builde These
figures were arrived at by two companies now in phosphate production.

"This is but another example of how the farmers of Idaho are being misled
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into giving up their water rirhgts:for electric powef that will be of no benefit
to them."
Bonneville power adminstration proponests of the electric furnace have

contended that wet process allows use only of high grade phosphate rock while low

grade shale used in electric furnaces is "far more plentiful".
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'STATE DEPARTMENT OF GEOLOGY AND
MINERAL INDUSTRIES

1069 STATE OFFICE BUILDING
PORTLAND 1, OREGON

.

" May 14, 1952

Mr, G, Donald Emigh, Production Superintendent
Monsanto Chemical Company

Phosphate Division

Soda Springs, Idaho

Dear Mr. Emigh:

You may remember that I met you and talked with you briefly at one of the Spokane
A,I.M.E, sessions. I mentioned then that I was very much interested in certain
phases of the phosphate industry and might ask you some questions concerning it.

I have been given a letter written by a high government official concerning the
cost of phosphate fertilizer to the farmers in the Northwest. The statement

is made that because of long railroad hauls the Oregon farmer is paying about
70 percent more for his phosphate fertilizer than the farmer in Alabama, This
seems like a very exaggerated statement but I have not up to this time been
able to check it.

I have also received a printed statement made by the Manager of the Central
Farmers Fertilizer Company which is a corporation owned by 15 agricultural coop~
eratives operating in the midwest, The statement was presented to the sub-
committee hearing held in Washington in March to obtain evidence for and against
construction of the high Snake River dam by the govermment., This statement
alleges that there is now insufficient power to take care of any new electric
furnace installations in southwestern Idaho and stated that the Central Farmers
Fertilizer Company desires to install electric furnace capacity but can get no
agsurance of reasonably cheap eleectric energy for an installation., This company
is urging construction of a high dam on the basis that such construction is the
only way that this company would be assured of sufficient hydro power to allow
them to put in the installation they would like to plan for,

Have you any opinion concerning this latter statement presented to the sub-
committee hearingt? I would appreciate your opinions very much,

Sincerely yours,

F. W. Libbey
Director
FWL: jr



May 29, 1952

Mr, F. W, Libbey, Director
State Department of Geology &
Mineral Industries
1069 State Office Building

Portland 1, Oregon

Dear Mr. Libbey:

This reply to your letter of May l4th has been delayed by my absence. I indeed
remember with pleasure meeting you and having our short conversation in Spokane.
I had hoped I would have occasion to talk with you again at the meetings; how-
ever, such did not turn out to be the case, and it is something that I look
forward to at our next meeting.

I am interested in the information contained in your letter, and will do my
best here to give you my thoughts on the general subject,

The first question that you raise is that a statement has been made that, because
of long railroad hauls, the Oregon farmer is paying about 70% more for his phos-
phate fertilizer than the farmer in Alabama., To the best of my knowledge this
is not correct, and I shall list here the information I have at hand which leads
me to this opinion,

Our Birmingham sales office tells us that Pp0g in fertilizer in Alabama costs
‘ the mixing plant 90¢ a unit; a unit of course being 20 pounds. This is the
price to the mixing plants themselves, and naturally the price to the farmers
would have to be higher. The 0.P.S. selling price in Birmingham, Alabama
on fertilizer is 95¢ a unit at the factory in bulk. Incidentally, the first
price I mentioned of 90¢ I assume must also be in bulk,

4
The present f.0.b. price of super fertilizer, 18 to 20% available P20s, in
Baltimore, Maryland in bulk is 87¢ per unit.

The 0.P.S. selling price in Pocatello for super is $1.14 per unit in bulk. In
Oregon and Washington super in bags retails to the farmers for about $2.00 per
unit. Treble super in Oregon and Washington and Idsho sells for about $63.00

a ton to the dealer and I think about $70.00 per ton to the farmer. This price
contains maximum allowance of $11.00 per ton freight and if the delivered freight
cost to the consumer from Montana exceeds $11.00, then the difference in freight
must be added. I am not sure how far Anaconda can ship treble for the $63.00
price, but I assume for a distance of several states from Montana,

In order to compare the above quoted prices, it would be necessary to bring
all final products around to the same packaged and sales conditions. This



means that for material quoted in bulk, we should add about $4,50 per ton in
order to get it in bags, we should add say maybe $6.00 a ton handling charges
to the dealer and maybe we should add about $10,00 a ton freight, although
this figure may of course vary. Taking these factors into account, I would
say, therefore, that we would come up with the prices on the attached sheet
to this letter for treble or superphosphate delivered to the farmer of bagged
fertilizer in the different locations., On the attached sheet you will note
that in case of Idaho we have added freight in the amount of $6.00 per ton.
In all cases I have taken pretty much a shot in the dark as to the amount the
dealer takes for handling the material; however, I imagine that this amount
is pretty much the same all over the country. I don't know whether I have
the right quantities in for dealers, but it doesn't make too much difference
for comparison purposes.

As you will see from the prices I have shown, it is pretty much the same whether
the farmer isg in Birmingham, Alabama or Oregon or Washington, You realize

of course that there is no reason for thinking that the price of fertiliger
would be the same at any two points in the United States. In some areas, for
example, fertilizer can be produced cheaper because of cheaper phosphate rock
perhaps, because of cheaper sulfuric acid, because of larger plant facilities,
and therefore larger production, ete., etec. One of the big factors which
influences the final, delivered price to the farmer is transportation, and
certainly the farmer who is further away from the processing plant must expect
to pay more than the farmer who is closer. The Alabama country, as you know,
is surrounded by the fertilizer producers and I would say in general the
Alabema farmer is closer to the fertiliszer producing plant than is the farmer
in Oregon or Washington, or even Idaho for that matter. I think it is also
true that, in general, our freight rates are higher in the West than in the
South which is another factor in the picture.

The second point you brought up in your letter of May 1l4th was in connection
with a statement by the Central Farmers Fertilizer Company thet there is now

* insufficient power to take care of any new electric furnace installation in
southwestern Idaho and that that association desires to install electrie

furnace capacity but can get no assurance of reasonably cheap electric energy.

I am not certain whether the word "southwestern® which was in your letter is
correct or not inasmuch as the phosphate properties of Central Farmers
Fertilizer Company are located dn the southeastern part of Idaho, and certainly
I would not expect the company to ship their phosphate rock completely across
the state of Idaho just to get to the power.

As you know, we are at present installing an electric furnace here in Soda
Springe which will be the largest electric furnace used in the production of
elemental phosphoyus in the world and will use the largest amount of electricity
for any single furnace., We had no difficulty last swmer in obtaining contract
for power from Utah Power and Light Company for this furnace, and also an
option for power for a second furnace at any time we wanted it., Furthermore,
we have been assured by Utah Power & Light Company that they will provide

any additional power to us that we will want at any time. Of course, in such
a case we would give them probably a yearts time to prepare, but you can't
build a plant that quickly anyway. Before we decided to come into Soda Springs
last summer, we seriously contemplated installing our plant at Pocatello,



Idaho, and obtaining our power from the Idaho Iight and Power Company. This
company in turn advised us that they would furnish our power requirements
regardless of their size. :

The Westvaco Division of the Food Machinery and Chemical Corporation in
Pocatello has, as you know, a three electric furnace operation producing
elemental phosphorus. All of this capacity has been installed in the past
three years and a fourth furnace is now being added. This power all comes
from the Idaho Light & Power. At present, Westvaco in their three furnaces
is using 52,000 KW and their new furnace will raise this an additional 25,000
to a total of 77,000 XW,

Vietor Chemical Company last November completed their electric furnace plant
at Silver Bow, Montana for the production of elemental phosphorus and are now
building a second furnace which, when completed, I believe gives their capacity
with the two furnaces 40,000 KW load, This power, as I understand, is being
purchased from the Bonneville installation of the Federal Govermment., I think
it is pretty general knowledge that the Federal Government has been selling
this power at a far cheaper rate than ecan private industry. It seems to me
that the cheap power that Central Farmers Fertilizer Company wants as pointed
out in your letter would be a power similar to that furnished dy Bonneville,
that is power probably considerably below cost and furnished by the Federal
Government.,

I am enclosing a typed copy of a newspaper article which appeared May 22nd

in the Salt Lake Tribune and which contains information in which I am sure you
are interested. By way of further information for you, some rough figures
that I have compiled indicate that if triple superphosphate were produced from
phosphoriec acid produced by an electric furnace, the final cost of the triple
would only vary between $4 and $5 a ton with power priced at a minimum of 2,5
mills per EW or power priced at about 5 mills per KW, These two figures I
think represent the approximate respective prices of power when purchasing

* from Bonneville and when purchasing from private industry. It does not seem
to me that this difference of $4 or $5 is substantial enough to make muech
difference in production of triple super, when taken into consideration with
the many other variable cost factors, among them beingz the mined cost of the
raw rock, freight on the raw rock to a plant, cost of sulfuric acid delivered
to a plant, and finally cost of reight on the triple super to the farmer.

This has been a rather long and, I am afraid, rambling letter, Mr. Libbey,

but I hope that I have been able to give you some information which may be of
use, Should you get down this way, we will be very glad to acquaint you with
what we are doing in this country now in the way of developing and mining phos-
vhate properties and building a large eleciric furnace plant. We expect to be
in operation sometime this late fall; however, we are commencing our mining on
June 2nd and will mine for the next four or five months, stockpiling at the
plant site. Our mining is of course open pit and therefore we are restricted
in our mining season to the summer months,

With kindest regards and best wishes,
Very truly yours,
/s/ G. Donald Emigh



Birmingham

954 x 45 = 42,70
Freight 10,00

Bagging k4,50

Dealer 6,00
$63.20
Baltimore
Oregon and Washingbon
Cost to dealer 63,00
Dealer 2.00
$70.00
Idaho
Kansas
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COST/TON DELIVERED TO FARMER

Treble

(b2-45% Po0s)

63.20

70.00

70.00

75.00 "

/

95¢ x 19 = 18,10
Freight  10.00

Bagging k4, 50
Dealer 4,00
$36.60

87 x 19 = 16.56
Freight 10.00

Bagging k.50
Dealer 4,00
$35.00

2.00 x 19 = 38*00

1.14 x 19 = 21,70

Freight 6.00
Dealer 4,00
$36.20

(158 P0s)

36.60

35.00

38.00

3%.20

45,00 *

* From Kansas State Board of Agriculture., Report dated March 1952, Vol. 61,

No., 307 "Kaneas Fertilizer Trends®,

in Kansas in 1951,

These figures show cost of fertilizer



Article appearing in the Salt Lake Tribune May 22, 1952

p
HELLS PROJECT SEEN WO PHOSPHATE AID

POCATELLG, IDA, (Special) —— Electric Power from the proposed Hell's
Canyon Dam would not reduce the cost of triple superphosphate fertilizer
even if the power sold for 2,5 mills per kwh, the Idaho Farm Bureau contended
in an information department study issued Wednesday.

John B, Webb, secretary of Idaho Farm Bureau Federation, said cost even
with cheaper power would still be approximately $10 per ton higher than
when the triple strength fertilizer is made by the "wet" or aeid process,
The research project was conducted "because of the long-held belief that
no matter what the cost of eleectric power, the wet process method would be
cheaper for production of 48% available phosphate plant food."

INFORMATION SOURCES

Sources of information were articles by W. H. Waggaman, U,S, Bureau of
Mines, and R.E. Bell, Portland, Ore., both of the U.S. Department of Interior.

The Farm Burean study said the writers explained that the sulfuric acid
needed in the wet process can be produced from the slag pile of any western
smelter using a "metalliferous ore.®

Manufacturing costs are broken down as $52.21 per ton by the wet process,
$62.85 per ton by the electric furnace method and $66.47 per ton by the blast
furnace method,

The Farm Bureau report sald cost by the electric method was computed on
2.5-mill power "which is not and camnnot become a reality in southern Idaho.

MORE EXPENSIVE

#1% should also be noted that an electric furnace plant with the same
capacity as a wet process plant will cost about three times as much to build,
These figures were arrived at by two companies now in phosphate production.

LY
"his is but another example of how the farmers of Idaho are being misled
into giving up their water rights for electriec power that will be of no
benefit to them,*

Bonneville Power Administration proponents of the electric furnace have
contended that wet process allows use only of high grade phosphate rock while
low grade shale used in electric furnaces is "far more plentiful®,
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June 9, 1952

hpt. Oarland Peyton, State Ceclogist

%t of Mines, Mining and Geology
525 State Canitol
‘A¥lante 3, Ceorgia

Dear Captain Peyton:

1 appreciate very much your assistance in providing prompt
information in answer %o my inquiry regarding phoesphate
fertilizer., You were very helpful in having Mr, Fareron
“write me and your letter dated June 4 has contriduted to
allowing me to make a comprshensive report.

With best regards,
Sincerely yours,

¢ Director
Pl jr



DEPARTMENT OF MINES, MINING AND GEOLOGY
STATE DIVISION OF CONSERVATION

425 STATE CAPITOL
ATLANTA 3, GEORGIA

May 30, 1952

Dr. F. W. Libbey, Director

State Department of Geology & Mineral Industries
1069 State Office Bldg.

Portland 1, Ore,

Dear Doctor Libbey:

‘ Your airmail letter of May 27 to Captain Peyton was
received byhim this morning, but because he found it necessary to leave
immediately for the field, he asked me to take care of it for him, I
have been able to obtain the following information which I hope will be
of help to you.

The price of the phosphate rock mentioned in your
letter is sold in Georgia at $23.45 per ton, delivered. This price
applies only to dealers located within the State. It is shipped in
100-1b., bags. The price to manufacturers at the plant is 84¢ per unit.
Of course, freight is added if necessary. At the present time, due to
the limited supply of sulphuric acid, there is no additional phosphate
available in the State.

Under the AAA program, part of the cost of the phosphate
is borne as a subsidy by the Federal Government. In the event a dealer
distributes the fertilizer on the farm itself, I understand that he is
entitled to a subsidy.

Trusting that this satisfactorily complies with your

request, I am §
Sinc erﬂr yours,

a. 7w cear

A, S, Furcron
f/g Assistant State Geologist
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DEPARTMENT OF MINES, MINING AND GEOLOGY
STATE DIVISION OF CONSERVATION

425 STATE CAPITOL
ATLANTA 3, GEORGIA

June 4, 1952

Dr, F, W, Libbey, Director

State Department of Geology & Mineral Industries
1069 State Office Bldg.

Portland 1, Oregon

Dear Doctor ILibbey:

Reference is made to your air mail letter of May 27 which reached
our office just as I was leaving on a field trip., My associate, Dr., A, S.
Furcron, attempted to bbtain the information and forwarded it to you the
same day., I trust that it proved to be of some assistance in connection
with your urgent need at that time,

I find that not much information was obtained concerning the super-
phosphate which was produced at Wilson Dam, Alabama, by TVA and shipped to
various states throughout the nation on some sort of subsidy basis, It is
understood that TVA does not attempt to make any profit because they do not
wish to be considered in competition with the regular fertilizer manufacturers.
I believe that shipments made by TVA are made to certain areas on a basis of
recormmendations obtained from county agents, farm associations, and such,

No doubt such associations agree to pay the freight and loading and unloading
costs of such shipments, and to parcel out car-load lots according to the need
of various farms in the district to which shipment is sent,

If you should desire more definite information in connection with
this type of material, please do not hesitate to write us again.

With best wishes, I am
LY
Sincerely yours,

Garland Peyton ’7 ;é%

p/g Director
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May 27, 1952

ATRMAIL
Capt., Garland Peyton, Director
Department of Mines, Mining and Ceology

425 State Capitel
Atlanta 3, Georgia

Dear Captain Peyton:

I have been asked to obtain some information regarding the cost of phosphate
fertilizer in Oregon as compared to the south, say in Alabama and Georgla,

Could you obtain for me a cost which would be comparable %o the cost of
$33.60 per ton in bage for single superphosphate carrying 19 percent *
* %o the Oregon dealer? I am sager %0 obtaln this information as soon as

practicable and will appreeiate your valuable sseistsnce.

In your statement of cost, if you can obtain a comparable fisure to the
above, would ycu please inform me if part of the cost to the farmer or dealer
i® borne by the P, & M.A. in the Department of Agriculture or T.V.A. itself,
In other words, the cost %o the Oregon dealer does not contain any element
of mbeidy, Our phosphate fertiliser comes, for the most part, from the
Consolidated Mining and Smelting Company plant at Trail, 3,0,

With kind regarde,

Sincerely,

Director
Wil jr




July 30, 1952

Dr. R, E, Stephensen ,
Agricultural Experiment Station
Oregon State College

* Corvallis, Oregon

Dear Dr., Stephensen:

Thank you very much for replying to my questions
regarding fertilizer problems which the Oregon farmer
has %o solve, Your expert knowledse of the matter v:ln'
be of substantial aseistance to me,

Very truly yours,

‘ Director
ML 3r




OREGON STATE COLLEGE

SCHOOL OF AGRICULTURE EXPERIMENT STATION
EXTENSION SERVICE

CORVALLIS / -
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i July 28, 1952

STATE DEPT. OF GroLoagy
& MINERAL INCS.

Mr. F. W. Libby, Director
State Dept. of Geology
1069 State Office Building
Portland, Oregon

Dear Mr. Libbys:
My opinion on your questions is:

1. More phosphate would be used if the price were lower,
and the fertilizer were more plentiful and easier to get. The
supply is short at times now.

2. Farmers object to constantly increasing prices of all
fertilizers, especially since the prices of products to sell
are generally going down instead of up.

3. Freight rates are an important item of cost in providing
fertilizers especially since the shipping distance is relatively
great.

L. The higher the grade of the fertilizer the more value
obtained for the money, and farmers are aware of this fact.

We need perhaps more than any other form of fertilizer
a cheaper source of nitrogen, such as anhydraus ammonia,
which is already coming in to Oregone.
L
Ammonia combined with phosphoric acid, is an excellent
fertilizer for many uses.

The ammophos fertilizers 16-20-0 and 11-48-0 are popular
with Oregon farmers, except for the price which is high. Much
of this fertilizer comes from Trail, B.C. We need a cheaper
and more convenient source of such materials.

Very truly yours,

R. E. Stephensen
Prof. of Soils

RES:he



July 24, 1952

Dr, R, B, Stephenson
Agricultural Experiment Station
Oregon State College

Corvallis, Oregon

Dear Dp, Stephenson:

I am on a committee representing the Columbia Basin Inter-Agency Commit-
tee which is supposed to investigate various elements connected with
the phosphate fertilizer industry. Can you give me any pointers on any
problems connected with the availabilisy of phosphate fertilizer to the
Oregon farmer?

Would you say that much more phosphate fertilizer could bde used to advane
tage in Oregon if the price were lowered? Do you hear any complaints
among the farmers of high prices for fertilizers in general and phosphate
fertilizer in particular? Do you feel that high railroad freisht rates
have a considerable influence in affecting the price of the phosphate
fertilizer to the farmer, or is the transportation item a small percentage
of the delivered cost in the fertilizer form usually used - that is, in
mixed fertilizers? One question which I suppose would be very difficult
to answer is if the farmers would use & phosphste fertilizer of much
higher crade in !-zos content than the ordinary super and triple grades.

I would appreciate any information you can supply in regard to these or

any other problems or obstacles in the use of phosvhate fertilizer in
Orﬁm.

Yours sincerely,

Director
FWLs jr
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FREIGHT AND EXPESS, Tuscaloosa, Alabama

Dr. F.W. Libbey, Director
State Department of Geology and
Mineral Industries

1069 State Office Building
Portland 1, Oregon

Dear Dr. Libbey:
Dr. Jones has referred your letter of May 27 to me for reply.

In order to get the comparitive cost, I talked to the head of
the Farmers Marketing and Exchange Assoeiation here in Tusceloosa
end he told me that a price comparable with your $33.60 per ton in
bags for single superphosphate carrying 19% P,0. to the Oregon deal-
er would be $25.10 for 20% P,0s. Further, the Zovernment gives a
credit allowance of $11.60 to the dealer and on crops which are
proved, it would amount to sbout a dollar per acre to the farmer.

Hoping thet this information is what you desire and with kindest
regards from Dr. Jones and myself, I am

Sincerely yours, ; . :

Hugh D¢ Pallister
Consulting Geologist :
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- My 27, 1952

ALRMALL

Dr, Walter B, Jones, State Ceclogist

Alabana Geological Survey
University, Alabame

Dear Dr, Jones:

I have been asked to obtain some information regarding the cost of phosphate
fertilizer in Oregon as compared to the south, say in Alabama and Georgia,

Could you obtain for me a cost which would bde comparable to the cost of
$33.60 per ton in bage for single superphosphate carrying 19 percent
to the Oregon dealer? I am eager to obtain this information as scon as
practicable and will appreciate your valuable assistance,

In your statement of coet, if you can odbtain a comparable figure to the above,
would you plessge inform me if part of the cost to the farmer or dealer is
borne by the P. & M,A. in the Department of Agriculture or T,V.A. itself,

In other words, the cost to the Oregon dealer does not contain any element

of subsidy. Our phosphate fertilizer comes, for the most part, from the
Consolidated Mining and Smelting Company plant at Trail, 5.0,

With kind regarde,

Sincerely,

Director
FWL: §r
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