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Preliminary Statement

On April 23, 1951, the Legislature created a Commission to
investigate and study all matters relating to the taxation of iron
ore. (Laws of Minnesota, 1951, Chapter 714). The Commission
is composed of 16 members, eight from the House of Representa-
tives appointed by the Speaker and eight from the Senate, ap-
pointed by the Committee on Committees. It should be noted that
the Commission is made up of an equal number of majority and
minority members of both Houses, and this plan of equal repre-
sentation was carried out in the selection of officers of the
Commission and in the appointment of its subcommittees.

The purposes for which the Commission was created are stated
in Section Two of the Act, which reads as follows:

“Such Commission shall make a comprehensive, de-
tailed and complete investigation and study of all the
factors contributing to a sound iron ore tax policy for
this state, including information regarding the quality
and extent of Minnesota’s iron ore reserves and those in
other parts of the world. The cost of developing Minne-
sota iron ores and those in other parts of the world; the
advisability of using the Lake Erie price as a tax base;
the impact of National Defense considerations; and the
possible construction of the St. Lawrence Waterway by
either Canada or the United States or both, upon the

Minnesota iron ore industry, and other related factors,
for the purpose of formulating a stable and fair policy
for the taxation of iron ore and in order that the state
shall receive the maximum possible benefit from this
natural resource.”

The Commission which we have designated as “Commission on
Taxation of Iron Ore” met on August 7, 1951, and elected its
officers. Senator Thomas P. Welch was elected Chairman, Repre-
sentative Fred A. Cina, First Vice Chairman, Senator B. G. Novak,
Second Vice Chairman and Representative Lloyd Duxbury, Jr.,
Secretary. At this meeting, O. A. Blanchard was appointed Direc-
tor and Martha May Wylie, Secretary to the Director. On August
1, 1952, Mr. Frank Downing, Engineer and former head of the
Mining Division of the Tax Department, was engaged as Con-
sultant.

To familiarize the members with the methods employed in
mining iron ore in Minnesota, the Commission made a five day
inspection trip of the Cuyuna and Mesabi Ranges. Before inspect-
ing any mines, engineers explained in detail the techniques used
by the various operators in mining and processing the ore and
the geology of both ranges.



The first day was devoted to the Cuyuna Range where the
ore bodies are vertical and narrow. The Commission visited vari-
ous mines and were shown the different methods used to produce
merchantable iron ore which consisted of drying with artificial
heat, jigging, heavy media, gravity concentration, washing and
sintering.

Four days were spent on the Mesabi Range where the ore bod-
ies are horizontal, wide and deep. From this range about one and
three-quarters billion tons of iron ore have been shipped. Here,
where most of our iron ore and about 95% of our high grade
direct shipping ore is located, the mining companies were using
every known process to produce merchantable iron ore from low
grade ore. In one case they were actually recovering iron ore from
an old tailings basin. On this Range both open pit and underground
mines were inspected. Plants were inspected using crushing and
screening, ordinary washing, jigging, heavy media, and the Hum-
phrey Spiral, (for recovering ore from old tailings). The Erie
Taconite Plant north of Aurora, using magnetic separation after
fine grinding of the taconite was visited. There the fine powdered
ore recovered is made into pellets. At the Extaca Plant of the
Oliver Mining Company at Virginia, very fine portions of natural
iron ore are prepared for shipment and blast furnace use by
processes known in the industry as nodulizing and sintering.

After the tour of the range, the Commission was divided into
subcommittees to explore the following subjects:

1. Quality and Extent of Minnesota Iron Ore Reserves
and Competitive Reserves Elsewhere. Membership:
Representatives Cina, Chairman, Duxbury and Goodin;
Senators Novak, Wright and Welch.

2. Cost of Mining and Developing Minnesota Iron Ores
and Competitive Ores in Other Parts of the World.
Membership: Senators Sletvold, Chairman, Miller, El-
mer Peterson; Representatives Forbes, LaBrosse and
A. I. Johnson. '

3. Advisability of Using the Lake Erie Price as a Tax
Base; and Other Pertinent Tax Data. Membership:
Senators Miller, Chairman, C. E. Johnson, Vukelich;
Representatives A. I. Johnson, Bergerud, Dunn.

4. Impact of National Defense Considerations. Member-
ship: Representatives Dunn, Chairman, Goodin; Sen-
ators C. E. Johnson and Sletvold.

5. St. Lawrence Waterway. Senators Elmer Peterson,
Chairman, Wright; Representatives Forbes and La-
Brosse.

In quest of first hand information on the subjects assigned,
certain members of the Commission made trips to the Alabama
Ore field and steel plant at Birmingham, Alabama, the Canadian
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fields at Steep Rock Lake, Ontario and Labrador-Quebec; and to
the steel plants at Pittsburgh and Morrisville, Pennsylvania, Spar-
rows Point, Baltimore, Maryland. Others went to Washington,
D. C. to get information on the impact of National defense con-
siderations and the Great Lakes St. Lawrence Waterway. Hearings
were held by the subcommittees and all parties interested were
given an opportunity to be heard.

The subcommittees made written reports of their findings to
the Commission and the substance of these reports is included
under the various chapters in this report.

The Commission as a whole held many hearings on the various
subjects assigned relating to iron ore taxation and the adminis-
tration of the law. Engineers, geologists, the Commissioner of
Taxation, representatives of labor organizations, tax organiza-
tions, the mining companies, both large and small, fee owners of
mining property, and individuals were all given an opportunity
to present their views to the Commission.

The Commission makes the following report.

Glossary of Terms Used in This Report

ALUMINA Oxide of aluminum; clay.

BENEFICIATION Any process of treating low grade iron ore
material, beyond simple crushing and
screening, to remove impurities or moisture
from the crude material, thereby increasing
the iron content of the product, which is
called concentrate.

BESSEMER ORE Ore containing phOSphbrus in the amount
of .045% or less.
CONCENTRATE The product of any method or process of

ore beneficiation.

DIRECT SHIPPING Ore that can be used without beneficiation.
ORE

DRIED IRON The metallic iron content of iron ore when
dried at 212 degrees Fahrenheit.

GROSS TON (U.S.) 2,240 pounds. Adopted from Great Britain
OR along with our other units of weights and

LONG TON (BR.) measures. Iron ore is bought and sold by the
gross ton. Common carriers base their freight

charges on the number of gross tons shipped.

HEAVY MEDIA A process using a medium heavier than the

CONCENTRATION rock particles in the ore material being
treated, but lighter than the iron ore particles
being recovered. (In this process the iron
ore particles over 14 inch in size can be sep-
arated from the particles of rock.)
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HEMATITE

IRON ORE
MATERIAL OR
LOW GRADE
JRON ORE

JIGGING

LEACH

MAGNETITE

MANGANIFEROUS
IRON ORE"

MERCHANTABLE
IRON ORE

MOUTH OF MINE

NATURAL IRON

NET TON
U. S. & BR.

NON-BESSEMER
ORE

NODULIZING

Non-magnetic iron ore. Chemically it con-
tains two parts iron to three parts oxygen.

Iron-bearing material having low iron con-
tent, and a high content of silica, alumina, or
moisture, or a combination of all three.

Washing of ore material, followed by use of
jigs, with combined vibration and rising
water current through the ore.

To percolate slowly through a mass, (such
as rock) gradually removing the more sol-
uable elements. In the case of iron-bearing
rocks, the leaching action is that of very
ﬁ}ow breaking down over long periods of
ime.

Magnetic iron ore. Chemically it contains
three parts iron to four parts oxygen.

Iron ore containing not less than two per
cent of manganese, and usually not more
than thirty per cent manganese. (Most Min-
nesota manganiferous ores have a mangan-
ese content of two to ten per cent.)

Marketable; acceptable for use in making
steel. This term includes direct shipping ore
and concentrate.

The point at or near the mine at which the
loaded ore cars are released to the railroad
company for shipment. This, in the case of
direct shipping ore, may be at the actual
mouth of the mine; in the case of concen-
trate, it would be the point near the treating
plant, where the loaded cars of the finished
product are released to the common carrier
for shipment.

The metallic iron content of iron ore as it
occurs in its natural bed; or before drying
the ore at 212 degrees Fahrenheit.

2,000 pounds. Used as the unit applied to
manufactured iron and steel.

Ore containing more than .045 per cent of
phosphorus.

A process similar to that of pelletizing, but
using a different method, and a degree of
heat slightly higher than that used in pel-
letizing. The product (nodules) will average
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slightly smaller and possibly harder than the
5g-inch to 3/-inch pellets.

PAINT ROCK Iron and aluminum in combination with
silicon and oxygen.
PELLETIZING A process involving first the forming of

very fine ore particles into balls or pellets
having about 10 percent of moisture; and
second the roasting of the pellets at a tem-
perature below that of actual melting, to
harden them so that they will stand handling
without excessive breakage.

SILICA Silicon dioxide; sand; quartz; flint.

SINTERING A process for agglomerating, or compact-
ing together (by heat) the very fine particles
of iron ore common in some mines, so that
the product can be used in the blast furnace.

SPECIFIC The ratio of the weight of any given vol-

GRAVITY ume of a substance to the weight of an equal
volume of water.

SPIRALS Machines using the principle of centrifugal

force combined with rising water current, to
recover ore particles smaller than 14-inch in
size, and larger than 60-mesh size.

TACONITE Iron-bearing rock, known as chert, very
dense and hard.
WASHING OF The removal of impurities, such as free sil-
ORE ica or free alumina by use of water.

Brief History of Iron Mining in Minnesota

EARLY MINING DAYS IN MINNESOTA.

The discovery of iron ore in Minnesota was reported by J. G.
Norwood in 1850. Thus the year 1950 marked the centennial of
that notable event.

Thirty-four years after the Norwood discovery, the first iron
ore was shipped from the Vermilion Range, a shipment of 62,124
tons from the Soudan Mine. In 1892, the first Mesabi Range
shipment went forward from a shaft at the Mountain Iron Mine.
The actual knowledge of existence of Mesabi iron ore dates back
much further. 1911 saw the first shipment of iron ore from the
Cuyuna Range’s Kennedy Mine.




Strangely enough, the Vermilion’s first ore came from an open
cut at the Soudan Mine, while the Mesabi’s initial shipment was
mined from a shaft. This situation was soon reversed, and for
many years nearly all of the Vermilion’s ore has been from under-
ground mines; while on the Mesabi, underground mining has
steadily declined until, in recent years, it has accounted for less
than six per cent of the total output.

OPERATING CHANGES.

Year by year, the quantity of earth and rock to be removed to
uncover ore is increasing. The early rule of one foot of overburden,
for each foot of ore uncovered, has long ago been discarded. Later
a rough limit of 100 to 140 feet was estimated as the practical
limit of stripping even with deep underlying ore. These figures
have now been doubled.

In early days, 5 cubic yard cars and small “dinkey” engines
were used in removal of overburden from open pit ore. In 1906,
7 cubic yard cars came into use, on standard gauge railroad tracks.
By 1911, 24-yard cars were common, and these were soon followed
by 80-yard cars. A number of 40-yard cars are now on order, for
use in some of the larger open pit mines. Even more remarkable
is the transition, first from hand labor and use of tcams and
scrapers in removal of overburden, to use of the railroad, or “A-
frame” type of coal-fired steam shovel; then the electric shovel;
then the caterpillar-mounted full revolving shovel, still in common
use; and more recently, the heavy dragline, used with screening
bin, and conveyors that move the earth a mile or more from pit
to waste pile.

In the larger pits, with favorable grades, railroad haulage still
holds its place in open pit work.

LAKE DRAINAGE FOR MINING.

Mainly to aid in the production of ore to meet the demand in
World War II, it was decided to drain Syracuse Lake, on the
Eastern Mesabi, to permit removal of overburden, and the mining
of more than 10 million tons of ore. Since 1943, over 7 million
tons have been mined.

In the western part of the pit area, where stripping was in
progress in 1942-43, the depth of overburden was 130 feet. In
the southeast part of the present pit, where excavation is pushing
southward, the combined depth of surface and rock capping ex-
ceeds 350 feet.

On the Cuyuna Range, the eastern lobe of Rabbit Lake was
pumped out in years 1947-50, and a large dredge was brought in
for removal of a large quantity of lake-bed mud, or peat. This part
of the work completed, the dredge was dismantled. The pit area,
lying inside a roughly circular area enclosed by a dyke, was
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pumped out, and removal of clay, sand and boulders, roughly
two-thirds of the original volume, was continued with standard
equipment. Mining of ore began in 1952, but was interrupted by
abnormal flood conditions.

These two examples emphasize the acute demand for iron ore,
vital for winning the war, and for overtaking the pent-up demand
accumulated during war years.

It has been pointed out by some writers that more than one-
third of all the iron ore mined in Minnesota in this century, up to
the end of the late war, went to meet the needs of World Wars I
and II.

RECENT MINING DEVELOPMENTS.

In Stuntz Township, in St. Louis County, the Mahoning No. 4
was opened in 1949, in the N14 of the NW 14, Section 10-57-21. This
is a fairly good ore body, and should be active for about ten years.
The same is true of the Section 18 Mine, opened in 1947, with both
direct shipping ore and wash ore.

The South Agnew Mine, formerly operated as an underground
mine was developed for open pit mining in 1946 and 1947. This
operation pioneered the use of heavy drag-line removal of surface

stripping, and long conveyors for moving earth for over a mile to
waste piles.

The old Morton Mine, where shaft sinking and initial under-
ground development were carried on by Tod-Stambaugh Co. in
1912-17, is now being developed as an open pit by the Hanna

Company, using the same equipment that served to open the
South Agnew.

In the Chisholm-Fraser area, the Fraser-d’Autremont-Shen-
ango look like a single operation. The Fraser group is being extend-
ed to include the Humphreys, the Alworth, and the St. Clair prop-
erties. Another new pit is the Forster, east of the Fraser. The
first shipment was made from this pit in 1950.

Near Buhl, the old Wanless underground mine, which produced
214 million tons in the years 1914-28, and abandoned, was re-
opened in 1950 by Cleveland-Cliffs Co. as an open pit. Also, in
the same district, in 1951, a new open pit was developed by the
Snyder Mining Company, including their Whiteside Mine (for-
merly underground) and the Kosmerl Mine of Oliver.

In the Virginia area, a large sintering and nodulizing plant was
built by Oliver Iron Mining Co. in 1950-51.

On the eastern Mesabi, the Schley Mine, first mined by shaft
in the years 1910-23, then by open pit from 1941-45, was re-opened
and widened by Inter-State Iron Co. in 1950, for 1951 production.

The St. James Mine, at Aurora, formerly worked as an under-
ground mine, was opened for pit mining in 1951, by the St. James
Mining Co. (Oglebay, Norton & Co.)
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TACONITE. For many years, the need of experimental work
on taconite was urged by Professor E. W. Davis, in charge of
the Mines Experiment Station at the University of Minnesota.
With the able assistance of Messrs. John J. Craig and H. H. Wade,
much valuable pioneer work was accomplished by the Station in
perfecting the separation of iron particles from iron bearing (tac-
onite) rock by use of fine grinding and magnetic classifiers. The
iron ore thus recovered is a very fine powder and cannot be
shipped or used in a blast furnace in that form. This necessitated
a long and persistent study of methods for compacting this fine
powder into pellets, called agglomerating. Methods have been
found.

The attention of the major mining companies was actively
aroused by the terrific impact of World War II on the formerly
large reserves of high-grade, open pit ore in the Mesabi Range;
and several experimental plants were built to carry on the work
of making iron ore from taconite, the hard, close-grained iron-
bearing rock from which, through ages of time, nature has been
producing iron ore.

First came the experimental laboratory of Pickands-Mather
& Co. at Hibbing; the larger experimental laboratory of the Oliver
Company in Duluth; experimental work at the Battelle Institute,
Columbus, Ohio; and continued studies at the Minnesota Mines Ex-
periment Station. This was followed by the building of the Erie Tac-
onite Pilot Plant of Pickands-Mather & Co. near Aurora, in 1947 ; the
Extaca Plant of Oliver Mining Division of U. S. Steel Company,
at Virginia, in 1950-51; the plant now being completed by Reserve
Mining Company at Babbit, Minnesota ; the taconite plant of Oliver,
now under construction near Mountain Iron; to be followed by
the projected new commercial plant of Erie Mining Company, a
few miles east of the present Erie Plant; and the projected large
plant of Reserve Mining Company at Beaver Bay.

Though the cost of the taconite treatment will be high, it may
be one of the most dependable sources of iron ore; and from that
standpoint alone, vital to the prosperity of Minnesota and our
National security.

The following estimates of production of taconite concentrate in

Minnesota in the future were obtained by the Subcommittee on
Reserves, from various sources in Washington, D. C.

1952 500,000 tons
1953 1,000,000 tons
1954 - 1,500,000 tons
1955 2,500,000 tons

(1) For Beneficiation of Taconite, see Beneficiation.
(2) For Reserves of Taconite, see Reserves. :
(8) For other data, see Chapter on Taconite and Great Lakes St. Lawrence Waterway.
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BENEFICIATION
Introduction
PRIMITIVE It has been said that the art of metallurgy
METALLURGY was born at the campfire of a savage; and

ACTION OF HEAT that the accidental melting of metal in a
stone led the way to steel. Heat was then,
and still is, one of the main elements needed
in making iron and steel from iron ore.

BENEFICIATION Beneficiation is any process used to treat

AND CONCEN- low-grade iron ore to make it into a merch-

TRATE DEFINED antable product, or a product, known as con-
centrate that can be economically used in
the manufacture of steel. With waning sup-
plies of direct shipping ore in Minnesota, min-
ing men are finding that they now have to
depend more and more on some form of up-
grading of the leaner classes of ore, to make
a product that is really fit for effective use
in the blast furnace.

These different forms of treatment, be-
yond snnple crushlng' and screening, include
washing, jigging, heavy media separation,
use of spirals, flotation, drying, and sinter-

ing.!
(1) Percentage of concentrate in total iron ore 9% of Concentrate in
production in Minnesota shipments
1910 0.6
1920 12,6
1980 18.2
1940 18.8

1960 30.6
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ACTION OF
WATER IN CON-
CENTRATION OF
IRON ORE

TACONITE CON-

What heat is to the smelting of iron ore,
water is to the vital process of changing ore
material into iron ore;? thus mechanically
hastening the age-long natural processes of
concentration due to the leaching* action of
underground water. Simple washing com-
bines the action of water with the effect of
diﬂ’lt;zrences in specific gravity of ore and
rock.?

The preceding paragraph applies to most

CENTRATION siliceous iron ores in Minnesota that can be
NEEDS BOTH improved by some type of washing. Taco-
HEAT AND nite, however, hard, tough, and extremely
WATER abrasive, needs both heat and plenty of

water in its transformation to “manufac-
tured ore.”

CRUSHING AND

Crushing and screening, formerly classed
SCREENING

as two of the various forms of beneficiation,
are now regarded as part of (1) the mining
operation in the case of direct shipping ore;
or (2) the beneficiating plant operation, in
the case of ore that has to be concentrated.
This is due to the current general recogni-
tion of the importance of ore preparation as
to sizing, to make the ore more readily re-
ducible in the blast furnace. If crushing and
screening were now counted as true benefi-
ciation methods, the ratio of concentrate to
total ore shipped, instead of being 30%,
would be nearly 100%.

(2) An exception to this general statement is the use of heat to drive off the excess of moisture
in certain types of ore, not treatable by washing, to save on freight. The amount of ore so
treated is relatively small. Another exception is sintering, using heat to improve the structure
of fine powdery ore and to drive off moisture to save on freight.

Hematite (iron ore
(8) Specific Gravity of: { )

5.1
Quartz (silica) 2.6
Slate (Silica & alumina) 2.5

Definition:

* LEACH—To percolate slowly through a mass, (such as rock); gradually removing the more
soluble elements. In the case of iron-bearing rocks, the action is that of very slow disintegra-
tion over long periods, with increasing percolation of underground water. Where natural condi-
tions were favorable to this leaching action, as in the central part of the Mesabi Range, the
ore is high in iron, and quite low in silica and alumina. On the western Mesabi Range, the
disintegration, or breaking down, of the ore-bearing rock, has been only partly completed. The
ore material here varies widely in quality, from hard, rocky ore material to good wash ore.

However, there is very little good direct shipping ore in this part of the Mesabi Range.

In the case of magnetic taconite, the work of breaking down the rock, requiring ages of time
by natural foreces, is done in a matter of hours, by crushing and fine grinding, followed by mag-
netic separation of the ore particles from the rock particles.
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Experimental work by the Oliver Com-
pany on the Western Mesabi Range led to
the building of the Trout Lake Concentra-
tor at Coleraine, in Itasca County, in 1908.
This plant, still the largest of its kind in
Minnesota, has been in operation for over
40 years. Early machines have been remod-
eled or replaced. The process of ore benefi-
ciation has been in a state of progressive
change, with many improvements in ma-
chines and methods. This plant, originally
employing only straight washing of ore by
use of water only, now also makes use of
heavy media, and other recent methods.
Being built in three sections, it is well
adapted to changing techniques.

Oddly enough, the original plant contained
one feature long neglected by the industry
in general, and actually discarded at the
Trout Lake Plant with removal of the large
vibrating tablest some years later, which
were first used to recover the finer parti-
cles of iron ore. The tables have been re-
placed by other machines, which do the work
effectively and need less floor space.

Beneficiation, or rather concentration, is
not fully achieved by the use of any one
machine. Certain peculiarities or character-
istics of the crude ore material are studied,
taking into account the following differences
between the iron ore particles and those of
the accompanying rock:

1. Physical structure of ore material,
whether coarse or fine, hard or soft,
clayey or sandy.

2. Differences in size range of ore part-
icles and rock particles.

3. Differences in weight of ore and rock
particles (specific gravity).*

4. Differences in hardness of ore and
rock.

(4) One of the oldest of all gravity concentration methods.
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STRAIGHT
WASHING

CRUSHING
AND
SCREENING

GRAVITY
METHODS

ABRASION
AND
FLOTATION

PLANT DESIGN

FITTED TO

SPECIAL TYPES

OF ORE
MATERIAL

® See Glossary on page T.

1. A large amount of fine sandy material
would suggest a straight washing proc-
ess as the step following coarse screen-
ing.

2. Large rock particles are removed by
coarse screening and go to waste piles.
Large ore chunks are reduced to de-
sired size by crushing, followed by
either straight washing or heavy me-
dia treatment.

3. This principle suggests the method of
treatment in most Minnesota plants.
Straight washing, jigging, heavy media
ap(% spirals all make use of this prin-
ciple.

4, If the ore particles are softer than the
rock, or where a thin coating of ore
is found to cover rock grains, abrasion
may remove the ore as fine particles,
recoverable by spirals or by flotation.

Since no one machine can cover the entire
process of iron ore concentration, the plant
has to be designed to fit the type and pecu-
liarities of the ore material to be treated.
A modern plant, designed to treat ore from
several mines, would probably include units
for crushing, screening, straight washing,
heavy media, and possibly flotation.

Following the building of the Trout Lake
Plant by the Oliver Company, other com-
panies soon became active in the work of
ore beneficiation. Well up in front were
Butler Brothers, whose pioneering work in
the Nashwauk area has been notable indeed.
As in the Oliver Company, some of the for-
mer Butler men are now among the top
operators on the Central and Western Mes-
abi Range, the home of “wash’” ore. Also,
on the Eastern Mesabi, Stanley Mining Com-
pany have been doing an outstanding job on
hard, rocky ore material.



NATURE OF
CRUDE ORE
MATERIAL

ORE WASHING
BRIEF
DESCRIPTION

JIGGING

15

In fact, all the major companies, and also
some of the smaller companies, entering the
field since 1940, have made very good prog-
ress in solving the increasingly difficult
problems of treating complex and rocky
ores.

Most crude wash ore contains very coarse
particles of rock, and also a large amount of
fine decomposed taconite, resembling sand.
The iron ore particles are mainly in the
intermediate size range.

Simple washing of “sandy” ore combines
the use of water with the difference in speci-
fic gravity as between ore and rock. Enough
water is used to make a fluid mixture, which
is kept in motion and also under steady
concentration by the action of an upward
water current, which lifts the sandy parti-
cles so that they are drained off in the over-
flow at the lower end of the classifier. The
heavier iron ore particles settle to the bot-
tom, and are moved upward along the in-
clined trough of the machine by a rotating
spiral blade, and discharged on a conveyor
at the upper end, going to the shipping bin.
The weight of the concentrate will generally
average about 55 to 60 per cent of the weight
of crude ore treated.

In most wash ore deposits, the bulk of
the silica to be removed to produce a good
concentrate is in the form of fine “sand”.
This part of the concentration has been de-
scribed. When this step has been completed,
and the fine silica bearing ore material is
gone, the remaining ore material consists
mainly of ore and rock in the sizes above
one-half inch. Jigs will work on sizes from
one-quarter inch to one and one-half inch.

The use of jigs has been quite general in
some parts of the Mesabi Range. Like or-
dinary washing, this method makes use of
a rising current of water, aided by a device
that creates repeated surges of water through
the stream of ore. Good results are obtained
on some types of ore when crushed to be-
tween one-quarter inch and one inch size. As
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HEAVY
MEDIA

generally applied, however, jigs have some-
what the same limitations as straight wash-
ing, as far as the finer ore particles are con-
cerned.

There is one jigging plant in the Virginia
area,® using jigs of special design, which
for the past 3 years has been producing a
usable grade of concentrate from a lean ore
stockpile that, at first glance, does not ap-
pear to have any promise at all as wash-
able material. Here, however, the recovery,
measured in weight of concentrate as com-
pared to weight of crude ore going into the
plant, is quite low, due to the large amount
of impurities in the crude ore material.

Ordinarily, the recovery, or the ratio of
weight of concentrate to weight of crude ore
to the jig plant, runs from 30 to 50 per cent.
Until quite recently, three jig plants were
in operation on the Mesabi Range.

The Heavy Media process was developed
to replace the use of jigs. This is now a
standard process on the Mesabi Range.
Feed ore going to the heavy media plant is
usually pre-washed to remove fine material,
and then crushed to pass a one-inch screen.*

The terms “heavy media” or (“heavy me-
dium”), “sink-float”, and “high-density” are
synonymous. The commonly used term is
“heavy media”, in which finely ground ferro-
silicon, with a silica content of 15 per cent,
is held in suspension in water, forming a
solution with a specific gravity of 2.7 to 3.3.
The ore particles or pieces above one-quar-
ter inch size settle to the bottom of the
cone-shaped body of the separating unit,
then go to the shipping bins, while the rock
particles rise to the top, and are removed
to waste pile. (Here again, the range of
sizes of ore particles from one-quarter inch
down to 60-mesh are now being recovered
by special units described further on in this
section.)

(38) Charleson Plant, Virginia, Minn.

(4) Some of the concentration plants are now producing entirely heavy media concentrate.
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(a) Holt, Grover J.
Manager Minnesota Mines
Cleveland-Cliffs Iron Co.

(b) (Same as above)
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This machine gives good results on ore
materials where fairly good separation can
be obtained in the size range above one-
quarter inch diameter.

The ferro-silicon can be readily recovered
for re-use with relatively small loss.

The most difficult step in beneficiation,
as far as size of ore particles is concerned,
appears to be in the range from one-quarter
inch diameter down to 60-mesh. (60 screen
openings per lineal inch.)

For this step, use is made of the principle
of centrifugal force, in combination with
water, in a cone-shaped vessel.

One process,® described as among the most
successful in handling this size of ore ma-
terial, makes use of what is called “abrasion
grinding”’, followed by treatment in Hum-
phrey spirals. In this process, the relative
hardness of the ore and rock particles comes
into play. Here, the rock particles, which are
partly decomposed taconite, are easily re-
duced to fine sizes in a ball mill using less
{:)hsi\,ln the usual number of steel grinding

alls.

When the ore and fine silica next go
through a Humphrey Spiral using a whirl-
ing and rising water current, the fine silica
particles are floated out in the overflow,
Evhile the iron ore pieces settle to the bot-
om.

This process, also using the principle of
centrifugal force in combination with a ris-
ing and whirling water current, is described
by Holt as follows:b

Ore material with particles too fine for
treatment by heavy media is mixed with
finely ground magnetite and water. The
mixture is pumped to the Cyclone unit,
(which operates on the same principle as
the Humphrey Spiral, the rising and whirl-
ing current of the medium). The overflow,

Progress in Iron Ore Beneficiation
Canadian Mining and Metallurgical Bulletin,
Nov. 19560, p. 636.

(Same as above—p. 637)
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carrying the waste material, and the under-
flow, containing the concentrate, are each
put through a separator to recover the mag-
netic medium. As to results, Mr. Holt has
this to say: “This process for treating fines
may, when perfected, approach in efficiency
the sink-float process (heavy density) on
the coarse sizes.”

FLOTATION Referring to oil flotation, Mr. Holt notes
: experimental work on iron ore in Minnesota

using this process; and observes that the

future of oil flotation for iron ores will rest

in the ability to apply the method economi-

cally.
ORE BENEFI- As pointed out by G. J. Holt in his 1946
CIATION articlee, “almost every man-made or natural

force known today, except atomic energy,
has been turned toward the problem of iron
ore concentration. Processes involving grav-
ity, hydraulics, buoyancy, magnetism, elec-
trostatics, heat, and centrifugal force have
been tested in attempting to solve the future
of our iron ore industry.”

BENEFICIATION OF TACONITE

MAGNETIC The magnetic taconite is located mainly

TACONITE on the eastern end of the Mesabi Range. The
Erie experimental plant, near Aurora, built
in 1947 and the Reserve Mining Co. plant,
built in 1952, at Babbitt, Minnesota, are in
the magnetic taconite area. U. S. Steel’s Ex-
taca Plant at Virginia may be used later for
experimental work on taconite. This com-
pany is also building a new taconite reduc-
tion plant at Mountain Iron.

SEPARATION OF In this taconite, which is very hard and
FINE ORE FROM  tough, the iron particles are very fine, and
ROCK PARTICLES the material needs not only repeatedly finer
crushing, but extremely fine grinding. It

, has been proved that the iron particles can
AGGLOMERATION be recovered on a commercial scale. Agglo-
GENERAL NOTE  merationd, the final step, has proved more

(e) Grover J. Holt—Late Developments in Beneficiation of Iron Ores.
Blast Furnace and Steel Plant—Jan. 1946.

(d) Making into porous, semi-fused chunks, by sintering; or into marble-size pellets by high
heat in a special furnace,
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difficult, but now appears nearer to success
on a substantial scale. This has to be done
to make the product usable in the blast fur-
nace, since the fine ore particles would be
blown out of the top of the furnace by the
high air pressure.

Sintering of the finely ground taconite is
made difficult due to the impossibility of
getting enough air through the bed of fine
ore on the sintering machine. This is one
method used to agglomerate or put together
fine particles of ore (too fine for use in the
blast furnace) into coarser pieces that will
withstand handling, and that can be used to
advantage in the blast furnace. Briefly, this
process includes the following steps: 1. A
mixture of fine ore and coke, in the ratio of
100 parts of crude ore and 15 parts of coke,
with a small amount of petroleum, is made
in an enclosed bin above the head of the sin-
tering machine, The mixture of ore and fuel
is fed on to the moving steel bar conveyor in
a flat bed varying in depth from 8 inches to
15 inches, over the full 6-foot width of the
Dwight-Lloyd sintering machine. Carried
along at 5 to 6 feet per minute, the fuel in
the mixture is ignited as it passes under
a row of burning gas jets. Induction fans,
set below the moving load, pull the fire down-
ward through the ore bed, and the burning
under induced draft continues for the full
length of travel, or over 100 feet. By that
time the fuel has all burned out, and the ore,
semi-fused into a spongy, white-hot mass,
breaks off from the bed as it projects over
the end pulley and slides down a steel chute,
breaking into smaller chunks, as it drops into
a steel bin under a cooling spray. Then it is
taken by a bucket conveyor to a storage bin
for further cooling before loading into ore
cars. It should be noted that sintering mere-
ly improves the physical structure of the ore,
but does not reduce or remove any of the
impurities in the ore, beyond driving off all
moisture.

The method of agglomeration by pelletiz-
ing has been the subject of much work and

- study both on the Mesabi Range, at the Uni-
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AGGLOM]E;RATION
X
PELLETIZING

NODULIZING

OPERATING
PROBLEMS

versity of Minnesota Mines Experiment Sta-
tione, and at the Battelle Institute, at Colum-
bus, Ohio.

In this process, the fine iron powder, par-
tially de-watered in a centrifugal drum, is
passed through a revolving cylinder. As the
ore is repeatedly turned over, it forms into
small pellets (much like the effect of rolling a
snowball in melting snow), most of which are
strong enough to permit careful handling by
conveyor to a special furnace for hardening,
after which they will stand shipment.

These pellets, having a high percentage of
voids, are said to be highly desirable blast
furnace feed.

Nodulizing, or making of nodules, is an-
other process used to form the fine ore par-
ticles into small balls, hardened by heat. At
some nodulizing plants in the Pittsburgh dis-
trict, about 714 percent of finely crushed
limestone is mixed with the fine ore. This
limestone serves two purposes: first is that
of a binder, making harder nodules, that are
not easily broken in handling; and second, to
serve as the flux needed to absorb the impur-
ities in the molten iron, when the nodules are
reduced in the blast furnace.

The nodulizing process makes use of a
long rotary kiln, lined with firebrick, and
gas fired to nearly 2200 degrees F. The mix-
ture of fine ore and crushed and ground
limestone is fed into the upper end of the
long, rotating inclined cylinder. This is ro-
tated rather slowly, the ore being tumbled
over and over as it rises and drops on the in-
side of the heated tube, taking the form of
small nodules, not over omne-half inch in
diameter, hard enough to withstand handling
without breakage.

Some problems in connection with taco-
nite reduction:

1. Drilling and blasting. The drilling prob-
lem has been solved by what is known as
“jet piercing”, using kerosene, oxygen and
superheated steem. The combined heat and

(e) See Information Circular No. 6, Jan. 17, 1961, by E, W. Davis and H. H. Wade—Ag-
glomeration of Iron Ore by the Pelletizing Process.
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moisture, blown against the bottom and
sides of the blast-hole cause the rock surface
to chip, or spall, and the pieces are blown
out of the hole by the high pressure of the
steam jet. Remarkable progress in drilling
8-inch to 10-holes is made by this method.

The drill holes, about 30 feet deep, are
usually about 20 feet apart, and spaced
about 12 feet back from the crest of the
cut, and are fired in series for best break-
age. Secondary blasting is avoided by use
of a “skull-cracker”, or heavy iron or steel
weight, attached by chain or cable to the
end of a power shovel boom, and allowed to
drop on the larger chunks, most of which
break up readily under this treatment.

2. Aside from abrasion, always heavy
with any hard rock, the job of crushing
gives little trouble.

3. Fine grinding also causes heavy wear
on movable parts.

4. Water supply is a major problem in
the processing of taconite on the Range,
though not in the projected Beaver Bay
plant of Reserve Mining Company. The Erie
and Babbitt plants get water from Iakes in
the area, using a long supply pipe line.
Roughly two-thirds of the water can be re-
used after settling out clear in the waste
settling basin.

5. Waste disposal is also a serious prob-
lem at plants on the Range, since the quan-
tity of rejects will be at least double the
amount of concentrate recovered. As the
waste is pumped from the plant to waste
reservoirs in suspension in water, larger
areas will be needed for settling basins, and
impounding dikes will have to be built ever
higher as the sands accumulate.
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Brief History of Iron Ore Taxation

Our first law taxing iron ore and mining products was enacted
on November 22, 1881, at a special session of the Legislature.
(1881 Extra Session, Chap. 54). The act imposed a tonnage tax
of one (1) cent for each gross ton of iron ore mined and shipped
or disposed of and this tax was in lieu “of all the taxes or assess-
ments upon the capital stock, personal property and real estate
used in producing the ore”. The tax was to be distributed 50%
to the General Revenue Fund of the state and 50% to the county
or counties in which the mines were located. The law was entitled
“An Act to encourage mining in this state by providing a uniform
rule for the taxing of mining property and products.”

In 1896 the Attorney General, in an opinion, declared the law
unconstitutional and in 1897 the Legislature repealed the law. In
1898 the State Supreme Court, in the case of State of Minnesota
vs Lakeside Land Co., 71 Minn. 283, held the tonnage tax law of
1881 unconstitutional because it was in conflict with Article 9,
Section 1, of the State Constitution. During the time the Act
was in force taxes collected thereunder amounted to $100,600.09.

Since the repeal of the tonnage act of 1881, iron ore, whether
mined or unmined, has been taxed like other property on the ad
valorem basis, but at 50% of its full and true value, which is
higher than the percentage of full and true value on any other
class of property.

Originally, Article 9 of the State Constitution provided that
“taxes to be raised in this state shall be as nearly equal as may
be; that all property on which taxes are to be levied shall have
a cash valuation and be equalized and uniform throughout the
state and that property should be taxed according to its true value
in money.”

In 1906, this Section of the Constitution was amended, by what
is commonly called the “wide open tax amendment” and provides
that “taxes shall be uniform upon the same class of subjects.”
Article 9 of the Constitution was amended in 1922 so that every
person, co-partnership, company, joint stock company, corporation
or association, engaged in the business of mining or producing
iron ore or other ores in this state, is required to pay an occupa-
tion tax on the value of all ores mined or produced. This tax is
in addition to all other taxes provided by law. The first occupation
tax law enacted by the Legislature under the amendment fixed
the rate at 6% of the value. This rate remained in effect until
1937.711: has been amended several times and the rate at present
is 12%.
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In 1928, the Legislature enacted the “Royalty Tax Law” which
imposes a tax on all royalty received during each calendar year,
for permission to explore, mine, take out and remove ore from
land in this state. The Royalty tax was originally 6% and has
gradually increased to the present 12%.

A digest of the present laws and an explanation of how they
are administered follows:

DIGEST OF MINNESOTA LAWS
APPLICABLE TO IRON ORE TAXATION
AD VALOREM TAX

Under our tax laws the word “person” in-
cludes firm, company, or corporation. Minne-
sota Statutes 1949, Section 272.03, Subdiv. 9.

1. GENERAL All real and personal property in this
PROVISION MINN. state, and all personal property of persons
STATUTES 1949, residing therein, including the property of

SEC. 272.01 corporations, partnerships, banks, banking
PROPERTY SUB- companies and bankers, is taxable, except
JECT TO TAX- such as is by law exempt from taxation.
ATION

2. M. S. 1949 For the purposes of taxation, real prop-
SEC. 272.03 erty includes the land itself, and all build-

SUBDIVISION 1 ings, structures, and improvements or other

REAL PROPERTY fixtures attached thereto, and all rights or

DEFINED privileges belonging or pertaining to it,
and all mines, minerals, quarries fossils, and
trees on or under it. (Thus it is clear that
special effort was made to obtain a definition
that is all-inclusive.) '

3. M. S. 1949 This section provides for the assessment
SEC. 272.04 and taxation of mineral interests that may
MINERAL, GAS, be owned separately from interests in the
COAL, AND OIL surface of the land; and for their identical
OWNED APART treatment both as to taxation and as to sale

FROM LAND for delinquent taxes.

4. MINN. STAT- This section deals with lands conveyed or
UTES 1949 transferred either to the U. S. or to the State
SEC. 272.05, of Minnesota, or to any governmental sub-

RESERVED TIM-  division of either one, in which the timber or

BER OR MINERAL mineral rights are reserved by the owner. It

RIGHTS provides for the same tax treatment of such
rights as would apply to other real property,
regarding both taxation and sale for delin-
quent taxes.
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5. M. S. 1949
SEC. 273.01 LIST-
ING AND ASSESS-
MENT TIME

6. M. S. 1949

SEC. 273.02
OMITTED PRO-
PERTY

6-a SUBDIVISION 1
DISCOVERY

6-b SUBDIVISION 2
LIMITATION

6-c SUBDIVISION 3
RIGHTS NOT
AFFECTED

7. MINN. STAT-
UTES 1949
SEC. 273.11 VAL-
UATION OF
PROPERTY

All real property subject to taxation shall
be listed and assessed every even numbered
year with reference to its value on May 1st
preceding the assessment, and all real prop-
erty becoming taxable in any intervening
year shall be listed and assessed with refer-
ence to its value on May 1st of each year.
Personal property, however, is assessed on
May 1st of each year.

Provision is also made in this section for
the assessment of mineral lands leased by
the State after May 1 of any year, on the
basis of value of all ore shipped therefrom
before May 1 of the next year.

(This provision avoids the escapement of
tax, on lands leased after May 1, on ore that
may be mined before the following May 1.
By mutual agreement, between the Depart-
ment of Taxation and the Mining Company,
this same provision has been followed in the
case of privately owned mineral property.)

This section provides for entry on the tax
records of any real or personal property
found to have been omitted or undervalued
in any preceding year; such entry being for
the year or years originally omitted.

A time limit of six years is herein pro-
vided for entry of omitted property in the
records; and for correction of the valuation
or classification of real property, the time
limit is one year after December 1 of the
year in which the property was assessed or
should have been assessed.

Rights of a good faith purchaser of prop-
erty acquired prior to the correction of as-
sessed value thereof by the county auditor
are not affected. In the case of rights ad-
versely affected by action of the auditor,
application may be made for reduction under
the provisions of Sec. 270.07, relating to
powers of the Commissioner of Taxation.

All property to be valued by itself, at its
true and full value. Value of land, and of
buildings or structures, to be listed separ-
ately.



8. M. S. 1949

SEC. 273.12
ASSESSMENT OF
REAL PROPERTY

9. M. S. 1949

SEC. 273.13
CLASSIFICATION
OF PROPERTY

9-a SUBDIVISION 1
HOW CLASSIFIED
9-b SUBDIVISION 2
CLASS 1—IRON
ORE, MINED OR
UNMINED

9-¢ CLASS 1-a
ORE PROCESSED
WITHIN
MINNESOTA

10-a M. S. 1949
SEC. 273.14 SUBD. 1
DEFINITIONS

10-b SUBD. 2
PERSON

10-c SUBD. 3
DEPOSIT

10-d SUBD. 4
LOW-GRADE
IRON-BEARING
FORMATIONS
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Duties of assessor: To consider every fac-
tor that affects market value, including
other comparable lands, so as to secure uni-
formity, and avoid diserimination.

All real and personal property, subject to
general property tax, and not subject to any
gross earnings or other lieu tax, comes under
this section.

To be assessed under Class 1, at 50 per-
cent of its full and true value. Unmined ore
to be assessed with and as part of real es-
tate where same is located. Underground
ore (ore mined by underground methods)
and placed in stockpile after August 1 of
any year and before the next May 1. .. for
2 taxable years after being mined, shall be
listed and assessed in the district where
mined, at its unmined rate. Ore and land
to be valued separately.

All direet products of the blast and open
hearth furnaces that are utilized in the form
produced, and are not further processed,
shall constitute class 1-a, and shall be valued
and assessed at 15% of the full and true
value thereof.

WORDS, TERMS AND PHRASES

. . The following words, terms and
phrases, for purposes of Sections 273.14 to
273.16, are given these meanings: “person”
may be an individual, co-partnership, com-
pany, joint stock company, corporation, or
association.

A body of iron-bearing materials best
mined as a unit. Commercial iron-bearing
deposits, exclusive of paint rock, located be-
low surface, which in their natural state
need beneficiation to make them fit for use;
and which then produce, in tons, less than
50% of the original tonnage of crude ore
material delivered to the treating plant; and
which must be mined using good engineering
and metallurgical practice to produce such
concentrate.
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10-e SUBD. 5
BENEFICIATION

10-f SUBD. 6
CONCENTRATES

10-g SUBD. 7
TONNAGE
RECOVERY

11. M. S. 1949

SEC. 273.15
CLASSIFICATIONS
OF LOW-GRADE
IRON ORE

The process of concentrating that part of
the crude ore entering the beneficiating plant
by removal of silica and moisture therefrom.

Products of a beneficiating plant, so im-
proved as to be fit for blast furnace use.

Ratio of weight of concentrate to weight
of crude ore entering beneficiating plant.

Low-grade iron-bearing formations de-
fined in Sec. 273.14 are classified according
to recovery ratio, as follows:

For tonnage recovery between 49 and
50%, the assessed value is 48146 % of full
and true.

For tonnage recovery between 48 and

49 309, assessed value is 47% of full and true.

12. M. S. 1949
SEC. 273.16
DETERMINATION
OF CLASSIFI-
CATION

For each further drop of 1% in tonnage
recovery, the percentage of assessed to full
and true value is to be cut another 115,% of
the full and true value; but the assessed
value is not to go below 30% of the full and
true value in any case.

The land, exclusive of such formations, is
to be assessed as otherwise provided by law.

Classifications of iron-bearing formations
under sections 273.14 to 273.16 are to be de-
termined as follows:

Anyone mining low-grade ore such as
above described, whose tonnage recovery of
concentrate for a taxable year has been be-
low 509%, may file a petition with the com-
missioner of taxation, requesting classifica-
tion of their deposit under the provisions of
Sections 273.14 to 273.16. The taxpayer must
furnish such data and information as the
commissioner may require. The commission-
er then submits such petition and data to
the University of Minnesota Mines Experi-
ment Station. The latter considers the de-
posit referred to in the petition as a unified
commercial operation; and, based on all data
furnished, next files a written report there-
on with the commissioner of taxation, who,
after hearing duly held, may approve or dis-
approve such report. If a reclassification is
made covering such deposit, the commission-
er of taxation has to give appropriate notice
thereof to the interested taxing distriets.



13. M. S. 1949
SEC. 273.19
LESSEES AND
EQUITABLE
OWNERS

1. CONSTITUTION
OF MINNESOTA,
ARTICLE IX
SECTION 1

2. SECTION 1-A
PROVIDING FOR
OCCUPATION TAX
(a) OCCUPATION
TAX NOT A
“LIEU TAX”

(b) TIME OF
PAYMENT OF
OCCUPATION
TAX

2T

If the commissioner disapproves such clas-
sification, his findings and order thereon
may be reviewed by a writ of certiorari from
the supreme court on petition of the ag-
grieved party presented to the court within
30 days after date of such order. Such clas-
sifications are also subject to further re-
view by the Mines Experiment Station, from
time to time, upon request of the commission-
er of taxation, or upon further petition by
the taxpayer. Valuations determined here-
under are subject to the provisions of sec-
tions 270.19 to 270.26.

This section relates to property held un-
der lease for a term of 3 years or more, or
under purchase contract either from the
State or from any religious, scientific, or ben-
evolent institution, or any railroad or other
organization whose property is not taxed
like other property; or when the property
is school or other state land, and is consid-
ered, for tax purposes, as belonging to the
current holder thereof.

The ad valorem tax goes to the state, coun-
ties, townships, school districts and local
taxing districts according to the levy of the
respective taxing units.

OCCUPATION TAX

Following the fundamental provision, in
Article IX, Section 1 of the Constitution,
that the power to tax shall never be sus-
pended, or contracted away, comes the spe-
cific provision, in Section 1-A, for the occu-
pation tax.

The constitution provides that anyone en-
gaged in the business of mining or produc-
ing iron ore or other ores in this State, shall
pay to the State of Minnesota an occupation
tax on the valuation of all ores mined or pro-
duced, which tax shall be in addition to all
other taxes provided by law, said tax to be
due and payable from such person . . . on
May 1 of the calendar year next following
the mining or producing thereof.
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(c) VALUATION
OF ORE AS
BASIS OF TAX

(d) APPORTION-
MENT OF OCCU-
PATION TAX

3. MINN. STAT-
UTES 1949

SEC. 298.01
OCCUPATION
TAX ON PRO-
DUCING ORES

4. MINN. STAT-
UTES 1949

SEC. 298.011,
VALIDATED BY
THE CONSTITU-
TIONAL AMEND-
MENT TO ART. IX
SEC. 1 ADOPTED
NOV. 27, 1950

VETERANS’
COMPENSATION
FUND

5. M. S. 1949

SEC. 298.02
SUBDIVISION 1
AS AMENDED BY
LAWS 1951, CH.
664, LOW GRADE
ORE; CREDIT FOR
COST OF LABOR

The valuation of ore for the purpose of de-
termining the amount of tax to be paid shall
be ascertained in the manner and method
provided by law. (Method to be described
later.)

Funds derived from the tax herein pro-
vided for shall be apportioned: fifty percent
to the State General Revenue Fund, forty
percent to the Permanent School Fund, and
ten dpercent to the Permanent University
Fund.

This section repeats the provision, num-
ber 1-A, Article IX, of the State constitution,
for payment of the occupation tax by pro-
ducers of iron ore in Minnesota; and states
the rate of such tax as 11% for 1947 and
each year thereafter, computed on the valu-
ation of ores mined or produced by any per-
son during the preceding calendar year.

This section sets forth: “Notwithstanding
the provisions of Section 1-A of Article 9 of
the constitution, a portion of the proceeds
of the occupation tax, on the valuation of all
ores mined or produced, . . . equal to the
proceeds of a tax of 1% on such valuation
. . . shall be paid into the veterans’ compen-
sation fund before the remaining funds de-
rived from the occupation tax are appor-
tioned by See. 1-A of Article IX of the con-
stitution.”

This amendment when approved by the
people and proclaimed, all as provided by
law, was made effective Jan. 1, 1949. In the
event that the provisions of the preceding
sentence are held unconstitutional, the re-
maining provisions of this Section are to
stand as valid and continue in full force and
effect. “This section of the constitution shall
expire on Dec. 31, 1958, except as to the pro-
ceeds of the occupation taxes theretofore
levied and thereafter collected.”

Any taxpayer coming under the provisions
of Sec. 298.01 may qualify for a credit for
high labor costs of mining, development, or
beneficiation, as defined in this section, as
follows:

(a) This applies to underground mines,
and to open pit mines where over 50% of
the crude ore produced has been beneficiated
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SEC. 298.02,

SUBD. 2. CREDIT
IN LIEU OF COST

OF LABOR

7. M. S. 1949
SEC. 298.03
VALUE OF ORE
HOW ASCER-
TAINED

SPECIFIED
STATUTORY
DEDUCTIONS
UNDER SEC.
298.03

8. M. S. 1949
SEC. 298.04
ORES SUBJECT
TO TAX
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by processes more difficult than ordinary
crushing and washing; and allows a credit
of 10% of labor cost at such mines in excess
of 50 cents and not over 65 cents per ton of
concentrate produced; and 159, of that part
of cost of such labor above 65 cents per ton
of concentrate produced.

(b) Other mines. (Open pit). On the first
100,000 tons allow a credit computed in the
same manner as under (a). On all concen-
trate in excess of 100,000 tons from any
mine, 10% of labor cost in excess of 80 cents
per ton of concentrate; provided that the
maximum allowable credit be limited to 75%
of the computed gross tax, in the case of
underground and taconite operations, and to
60% as applied to all other operations, of the
total of the tax computed under the provi-
sions of M. S. 1949, Sec. 298.01.

In lieu of the labor credit, at the election
of taxpayer, a credit may be allowed against
the occupation tax, a=< follows: two-thirds
of one percent of the gruss tax for each one
percent of the total production of iron ore
from any mine which is made into pig iron,
sponge iron, or powdered iron within the
State.

The law specifies the value of the ore,
where brought to the surface of the earth,
as the basis of the tax; “such value to be
determined by the Commissioner of Taxa-
tion.”

(1) Mining (cost of labor and supplies).

(2) Development—open pit.

(3) Development—underground.

(4) Royalty paid.

(5) That part of the realty tax allocated
to ore mined in calendar year.

(6) The amount or amounts of all the
foregoing subtractions shall be de-
termined by the commissioner of tax-
ation.

This section provides that all ores mined
or produced after December 31, 1936, shall
be subject to the provisions of Sections
298.01, 298.03 and 298.04.
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9. M. S. 1949
SEC. 298.05
MINING COM-
PANIES TO RE-
PORT ANNUAL-
LY

10. M. S. 1949
SEC. 298.06
COMMISSIONER
TO DETERMINE
TAX

11 M. S. 1949

SEC. 298.07 WHEN
REPORT IS IN-
CORRECT COM-
MISSIONER TO
FIX AMOUNT

OF TAX

12. M. S. 1949
SEC. 298.08
PROCEDURE
WHEN NO RE-
PORT IS FILED.
PENALTY

13. M. S. 1949
SEC. 298.11

TIME FOR PAY-
MENT OF TAXES.
PENALTIES

14. M. S. 1949
SEC. 298.17
OCCUPATION
TAXES TO BE
APPORTIONED

Producers of iron ore are required hereby
to file, on or before March 1 of each year,
with the Commissioner of Taxation, under
oath, a report, in such form and containing
such information as the Commissioner may
require, covering the operations of each of
their mines during the preceding calendar
year.

Upon receipt by the Commissioner of Tax-
ation of such report, he shall determine . . .
whether the report is correct or not; and if
found correct, he must, on or before May 1,
determine the amount of tax due from each
person.

. .. If the report is found by the Commis-
sioner to be incorrect . . . he shall find and
determine the amount of tax due from such
person.’

If any iron ore producer in Minnesota fails
to make the report as required under Sec.
298.05, at the time and in the manner there-
in provided, the commissioner of taxation
shall . . . ascertain the kind and amount of
ore mined or produced, together with its val-
uation, and determine the amount of the tax
due. . . . There shall be added thereto a pen-
alty for failure to report, equal to 109, of
:he tax imposed, to be treated as part of the

Ax.

If the tax provided for in Secs. 298.01-
298.16 is not paid before June 15 of the year
when due . . . a penalty of 10% thereof shall
immediately accrue; and 1% per month is
added to such tax until paid.

All occupation taxes, except the 1% dedi-
cated to the veterans’ compensation fund,
are distributed as follows: 509, to the State
General Revenue Fund; 40% to the Perman-
ent School Fund; and 10% to the Permanent
University Fund.
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SEC. 298.19
ORE-CARRYING
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16. M. S. 1949
SEC. 298.22
SUBDIVISION 1
AS AMENDED
BY LAWS 1951,
CH. 713, SEC. 31,
SUBD. 1
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Every railroad company or other common
carrier receiving iron ore for original ship-
ment from any Minn. mine is required to re-
port in writing to the Commissioner of Tax-
ation, on or before May 10 and November 10
of each year. The report is to state the num-
ber of tons received for shipment, as pro-
vided in Secs. 298.19 and 298.20, up to and
including the last day of April and the last
day of October of each year; including the
total tons received for shipment from each
mine, and tons received since the date of the
last preceding report. The report also has
to show the place where the ore was received
for shipment, and name of shipper in each
case,

This section provides that, beginning May
1, 1941, (to Apr. 30, 1942) 5% ; and begin-
ning May 1, 1942, 10% of all amounts cred-
ited into the general revenue fund, from the
proceeds of the occupation tax, is appropri-
ated to the Iron Range Resources and Re-
habilitation Commission. This section also
creates the office of Commissioner thereof,
who is to be appointed by the Governor, with
advice and consent of the Senate. This Com-
missioner is authorized to use such amounts
of this appropriation as he may deem neces-
sary and proper in developing the remaining
natural resources of any county in need as
a result of removal of its natural resources;
and in the vocational training and rehabili-
tation of its residents.

DIGEST OF MINNESOTA LAWS
APPLICABLE TO IRON ORE TAXATION

1. M. S. 1949
SECTION 299.01
TAX ON SEVER-
ANCE OF ORE
FROM LAND
RATE

2. M. S. 1949
SECTION 299.011
VETERANS’
BONUS TAX ON
ROYALTIES

ROYALTY TAX

This section provides for a tax of 11 per-
cent upon all royalty received during each
calendar year, for permission to explore,
mine and remove ore from land in Minne-
sota.

This new section provides for a 1% tax
on all royalty received in each calendar year
after 1948, in addition to the 11% tax levied
by Section 299.01. Proceeds of this 1% tax
are ‘deposited in the state treasury to the
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3. M. S. 1949
SECTION 299.02
DEFINITIONS
SUBD. 1.
ROYALTY

SUBD. 2.
PERSON

4, M. S. 1949
SECTION 299.03
REPORTS TO
COMMISSIONER
OF TAXATION

5. M. S. 1949
SECTION 299.04
CONTENTS OF
REPORTS BY
PAYORS OF
ROYALTY

6. M. S. 1949
SECTION 299.05
TAX ON ROYAL-
TIES ASSESS-
MENT BY
COMMISSIONER

credit of the Veterans’ Compensation Fund.
This section became effective January 1,
1949, and is to expire on December 31, 1958,
except as to the collection of taxes thereto-
fore levied and unpaid.

Royalty, as here defined, is the amount in
money or value of property received by any
person having any right, title, or interest in
or to any tract of land in this state for per-
mission to mine and remove ore therefrom.

The word “person” includes individuals,
co-partnerships, associations, companies and
corporations.

This section provides for a report to be
made by each recipient of royalty on min-
eral lands in Minnesota. This report is to be
made and filed with the Commissioner of
Taxation on or before February 1 of each
year, reporting the amount of royalty re-
ceived by such recipient during the preced-
ing calendar year; also such other informa-
tion as the Commissioner may require.

This section prescribes the duty of every
person paying royalty, on or before Febru-
ary 1, to file with the Commissioner a re-
port covering the preceding calendar year,
showing

(1) the number of tons mined from
each tract of land on which he pays
royalty;

(2) the amount of royalty paid on each
tract of land separately;

(3) the name and post-office address of
each person to whom royalty is
paid;

(4) and such other information as the
Commissioner of Taxation may re-
quire.

This section provides for the determina-
tion, by the Commissioner, of the amount of
tax due; and, on or before May 1 of each
year, he is to make a certificate of tax due,
and the amount paid thereon; and file one
copy of the certificate with the State Audi-
tor on or before May 1 of each year, and one
copy with the State Treasurer.



7. M. S. 1949
SECTION 299.08
LIEN OF TAX

8. M. S. 1949
SECTION 299.13
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This section makes the royalty tax a spe-
cific lien upon the land from which the ore
is removed and provides that every person
paying royalty to another which is subject
to the tax, shall withhold the amount of the
tax upon such royalty and remit the same
to the State Treasurer.

The proceeds of the 11% royalty tax are
credited to the State General Revenue Fund.

DIGEST OF MINNESOTA LAWS
APPLICABLE TO IRON ORE TAXATION
TACONITE AND IRON SULPHIDES

1. M. S. 1949
SEC. 298.23
TACONITE AND
IRON SULPHIDES
DEFINED

2. M. S. 1949
SEC. 298.24

AS AMENDED
BY LAWS 1951,
CH. 613

3. M. S. 1949
SEC. 298.25
ADDITIONAL
TAXES

4. M. S. 1949
SEC. 298.26

TAX ON UN-
MINED TACONITE
OR IRON
SULPHIDES

Taconite: ferruginous chert, compact, sili-
ceous, fine-grained and hard, which cannot
be made merchantable by simple methods of
beneficiation.

Iron sulphides are defined as chemical
combinations of iron and sulphur, known as
pyhrrotite, pyrites, or marcasite, that can-
not be made merchantable except by me-
thods beyond ordinary washing.

This section provides for a tax on taconite
and iron sulphide concentrates, of 5 cents
per ton of merchantable iron ore concentrate
as produced, plus 1/10 cent per gross ton
for each 1% that the iron content of the
concentrate exceeds 55%, when dried at
212° Fahrenheit.,

The above tax is in addition to the occupa-
tion tax and the royalty tax, but is in lieu of
any other taxes except those on the land,
and on other products than iron ore or iron
sulphides, that come under the general prop-
erty tax law.

This section provides in any year when at
least 1000 tons of iron ore concentrate are not
produced, for a tax on the unmined taconite
or iron sulphides at the mill rate prevailing
in the taxing district, with the provision that
the tax shall not exceed $1.00 per acre.
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5. M. S. 1949
SEC. 298.27
COLLECTION
AND PAYMENT
OF TAX

6. M. S. 1949
SEC. 298.28
APPORTION-
MENT OF
PROCEEDS

This section specifies that the tax pro-
vided by Section 298.24 is to be collected and
paid in the same manner and at the same
time as provided by law for payment of oc-
cupation tax. The same is true as to form
and manner of filing of reports; as to hear-
ings; and as to collection of the tax, includ-
ing provisions for penalties and for appeals.

The Taconite Tax is distributed as follows:
One fourth to city, village or town;
One fourth to the school district;
One fourth to the county;
One fourth to the state.

EXEMPTION FROM INCOME TAX--M. S. 1949, Section 290.05

(2) Corporations, individuals, estates, and trusts engaged in the
business of mining or producing iron ore; but if any such corpor-
ation, individual, estate, or trust engages in any other business or
activity or has income from any property not used in such business
it shall be subject to this tax computed on the net income from
such property or such other business or activity. Royalty, (as de-
fined in section 299.02) shall not be considered as income from the

business of mining or producing iron ore within the meaning of this
section.

IRON ORE TAXATION AD VALOREM TAX LAWS
ADMINISTRATION

MINN. STATUTES This section reads in part as follows: “All

1949 property shall be assessed at its full and
SEC. 273.11 true value in money. . . . In valuing property
VALUATION OF upon which there is a mine or quarry, it shall
PROPERTY be valued at such price as such property, in-
cluding the mine or quarry, would sell for at
a fair, voluntary sale, for cash.”
M. S. 1949 “TIron ore, whether mined or unmined, shall
SEC. 273.13 constitute Class One and shall be valued and
CLASSIFICATION assessed at 50 per cent of its full and true
OF PROPERTY value.”
SUBDIV. 2 Not enough sales of iron ore property
Class I. have been made to establish any dependable

basis of value. For this reason other me-
thods had to be found to obtain the proper
and fair value of such property for purposes
of taxation.

The members of early tax commissions in
Minnesota gave this problem a great deal of
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time and study. One of their first difficul-
ties was the question of how to insure the
reasonably correct determination of the
amount and grade of ore in the many mineral
properties in Minnesota.

The 1909 agreement made by the Tax
Commission and the Board of Regents of
the University of Minnesota has proved to
be a most fortunate solution of that prob-
lem. The work done for the former Tax
Commissions and for the present Depart-
ment of Taxation by the School of Mines of
the University of Minnesota acting as engi-
neers for the Department of Taxation in
making estimates of ore reserves has been
of great value to the State.

The Tax Commission of 1908, in their
method of classification of iron ore deposits
for determination of value for tax, used a
method somewhat similar to that in use to-
day. Assuming a life of 20 years and a dis-
count rate of 4 percent,* they valued the
iron ore known at that time; and, based on
these results, developed what is known as the
“Class Rate” system. This first valuation
included four or five classes. Later the num-
ber of classes was increased to nine.

The highest class rate was 33 cents per
ton, (assessed value) for open pit ore of high
grade that could be developed and mined at
low cost. From that top rate, the other rates
on open pit ore ranged downward, based on
the grade of ore and costs of mining. Simi-
larly, there were several classes of under-
ground ore, the rates grading downward
from 24 cents as the assessed value of ore
in the ground. Over the years, there were
four horizontal increases in all class rates
on iron ore, each adding 5 percent to the
former rates. These increases were made in
the years 1910, 1912, 1914, and 1920. By
1920, the original rate of 33 cents, first ap-
plied to open pit ore in the Hull-Rust and
Mahoning mines at Hibbing, had become

* Compounded annually. The factor for 20 years at 49 compounded annually is .4664, or
nearly the same as the Hoskold factor for 25 years at 69 and 389 (.4576).
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40.1 cents, a rate that held for over 20
years. Other rates were likewise increased.

There have been no horizontal (or gener-
al) reductions in class rates at any time. The
Oliver Iron Mining Company and others, in
the Ore Tax case of 1934, protested the use
of class rates, and urged the method of
present worth of future profits. The lower
court approved the present worth method
of valuing iron ore properties for taxation,
and the decision was affirmed by the Su-
preme Court in 1936. (198 Minn. 385). The
Tax Commission, however, did not give ef-
fect to the decision of the Court until 1938;
and it was left to the present Commissioner
of Taxation, in the valuations of 1940, to
make a real beginning at the task of chang-
ing over from the class rate system to that
by present worth, commonly known as the
application of the Hoskold formula.!

A brief explanation of the general method
of the use of this formula is as follows:
First obtain the expected total future net
income (profit) during the life of the mine.
Since it cannot be known definitely when
any one mine will be exhausted, engineers
make use of what is known as the Range
life, or the expected term in which all of
the presently known ore will be mined out.
The Hoskold formula makes use of two in-
terest rates, the first, known as the risk
rate, (now fixed at 6% ) being that assumed
to give a fair return on money invested in
the mine; and the other, a lower rate, term-
ed the capital return rate, (now fixed at 3%)
being the rate which, compounded annually
over the mine life, will amount to the present
mine value. The factors to be applied for
the various interest rates and terms of
years, are shown tabulated in Baxter &
Parks Valuation Handbook, and need not be
worked out for each valuation.

(1) To show the principle here involved, this example is used: Brown sells Smith a house for
$10,000, taking Smith’s note, payments to be $1000 per year for 10 years, Soon afterwards,
Brown, needmg ready cash to meet an emergency, asks Smith to pay him the cash value of
the note in a lump sum. Smith then discounts the note at 49, compounded annually, and pays
Brown the present cash value, or $8,110.90.
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The change-over was of necessity a grad-
ual one. By 1950, most of the major deposits
in St. Louis County were being valued by
the present worth method. On most under-
ground property, and on a small number
of open pit reserves having mainly low grade
ores, with high development costs, it was
found that the present worth method showed
no value, or at best a small value. In the
case of underground properties, some of
them producing mines, the former class
rates were retained. In others, a lower rate
was established as a result of the computa-
tions. In the case of underground reserve
properties, as yet undeveloped, there has
been a change in rates, usually a decrease
from the former class rates, based on the
iron content of the ore.

In the case of a few low-grade open pit
reserves, some of which contain large ton-
nages, but with very high estimated devel-
opment costs, the values were what are re-
ferred to in the 1934 Court case as “upset”
or arbitrary “lump sum” values. With the
rapid advances being made in furnace tech-
niques, and in improved methods of bene-
ficiation, it could not be said that any size-
able iron ordeposit had no value. However,
no calculation by present worth methods
would show substantial value. Therefore, in
the case of such a property, a lump sum
value is recommended to the Commissioner
by his mining engineers and, when given
his approval, is certified to the County Au-
ditor.

It is estimated that well over 80 per cent
of the reserve tonnage in St. Louis County,
including most of the direct shipping ore,
is being valued by the present worth meth-
od, under the Hoskold formula, heretofore
explained. Two copies of form 110 showing
the actual working out of the May 1, 1950
valuations, one on an active mine, and the
other on a reserve property, are shown on
pages 50 to 57, inclusive.

The 13 sections of Minnesota law that
apply to the ad valorem tax on iron ore
have been briefly summarized. These sec-
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PRELIMINARY
DISCUSSIONS

PROCEDURE IN
CALCULATIONS
OF VALUE

tions form the foundation for what is done
by the Mining Division of the Department
of Taxation, in working out detailed valua-
tions of the principal mineral properties.
The engineers then recommend to the Com-
missioner the results of their calculations.

In the preliminary discussions preceding
the valuations, also in the progress of the
work, matters of purely technical know-
ledge or experience are decided by the en-
gineers. Any matters involving policy are
referred to the Commissioner.!

Reference is now made to form 110, Sheet
No. 1 of the valuation form of this report.
At the upper left are: the name of the
mining company that controls the property
being valued, the name of the mine, or of
the mineral property (if undeveloped), and
the name of the tax district in which the
property is situated. At the upper right is
shown the legal description, including the
subdivision or subdivisions, also the sec-
tion, township and range numbers.

Next comes the date of the calculation,
taken at May 1 of the year of the valuation.

Part 1 of the calculation is headed: ES-
TIMATED FUTURE INCOME PER TON.

The first item, A, Reserve Tonnage in
Ground, is next shown as the tonnage esti-
mated by the School of Mines at May 1 of
the current year, expressed in gross tons of
open pit ore, of underground ore, and total
ore in the property being valued.

Since it would not be possible for the
engineers of the School of Mines to review
all mineral properties, or even all operating
mines, every year, the tonnage shown is
either: (1) that found by the School of
Mines for May 1 of the current year, or (2)
that last determined by the School of Mines,
corrected by shipments from the date of
their latest estimate to May 1 of the cur-
rent year.

(1) Thus the Mining Division, working with the Commissioner of Taxation, carries out the
administration of the Minnesota laws affecting valuation of iron ore; also acting in accord
with the rulings of the Supreme Court in the case of State vs. Oliver Mining Co. (198 Minn.
885) and Village of Aurora, et al, vs. Commissioner, (217 Minn. 64).
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The foregoing is the general procedure.
There have been a few exceptions. In cases
where new ore has been found by the mining
company, but the School of Mines review
could not be completed in time for the equal-
ization for the current year, the company’s
increased figure has been used for that one
year, and then corrected or revised in the
review made by the School of Mines for
May 1 of the succeeding year. However, it
has not been customary, in cases of a de-
crease in tonnage as shown by mining com-
pany estimates beyond that due to ship-
ments, to make downward changes without a
School of Mines review of the property in
the current year.

Another exception occurred many years
ago on the eastern Mesabi Range, where the
property being estimated had not been ex-
plored by drilling. Guided by the results of
drilling on adjoining lands, the School of
Mines made their estimate of tonnage and
grade of ore in the property, based on what
had been found on the adjacent explored
lands. While this is not a frequent occur-
rence, it has happened in several cases, in
different districts on the Mesabi Range. In
a recent instance, ore had been proved by
drilling of lands one half mile apart. At the
request of the Commissioner, the owners
agreed to an arbitrary estimate for the year
1951, of ore in the half mile strip that had
not been drilled, thereby adding substantially
to the mineral valuation of that year. The
company was not bound to make any such
agreement in the absence of drilling.

The second item is on line B, Lake Erie
Market Value Per ton. This term has been
in use for many years. The best reason for
its use is that the greater part of ore from
Minnesota goes by boat to Lake Erie ports,
there to be transferred to railroad cars for
shipment to wvarious furnaces, at widely
varying distances from Lake Erie, and at
greatly different costs for railroad freight.
But the one point of stable ore value, accepted
by both buyers and sellers of ore, is the
port of transfer, which, in most cases, is the
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LAKE ERIE Lake Erie Port. Ore values are quoted there
VALUE OF at rail of vessel and are accepted as freely
ORE as the price of wheat or corn on the Duluth

or Chicago Board of Trade, or the price of
livestock at South St. Paul, Chicago, or
Omaha.

For reasons of business economy, the ore
price set, usually early in each year, gener-
ally holds throughout the year. Some opera-
tors claimed that certain mines are oper-
ated on too narrow a margin to work with-
out knowledge of the value of standard ore
grades for that far in advance. For reasons
of budget and intelligent planning a value
guaranteed for a year is desirable to the
mine operator, the steel-making company
and the State of Minnesota.

Values are quoted on old Range ore, in-
cluding the ores mined in Michigan and on
the Vermilion Range of Minnesota. Ores
of the Mesabi and Cuyuna Ranges are in
one group as Mesabi Bessemer or Mesabi
non-Bessemer, and are quoted; and this
group also includes Fillmore County.

The value most commonly quoted is that
for Mesabi non-Bessemer ore. The figure of
$8.30 per gross ton, set December 2, 1950,
was “frozen” by Federal action, and re-
mained in effect through 1951 and the first
half of 1952. As announced in Skillings Min-
ing Review of September 20, 1952, the Office
of Price Stabilization, on September 12,
1952, issued ceiling price regulation No. 169,
establishing ceiling prices for sales of iron
ore produced in Minnesota, Wisconsin, or
Michigan and delivered on and after July
26, 1952, at an increase of 75 cents per ton
above ceiling prices established by OPS reg-
ulation of January, 1951.%*

** OPS ceiling prices per gross ton for ore delivered on and after July 26, 1952, for standard
grades of iron ore of 51.509, natural iron content, produced in Minnesota, Wisconsin, or Mich-
igan, and delivered at rail of vessel at lower lake ports are as listed hereunder, subject to the
adjustment for transportation charges and taxes thereon since December 1, 1950:

Mesabi Range Non-Bessemer ...................... $9.06
Mesabi Range Bessemer ............ .......cocuivunn 9.20
Old Range Non-Bessemer ..................cc000nienn 9.30
Old -Range BegBeMET . ..cveswsimsssisnwsssms iy 9.46
High PROBDROTOME: vvimisiinis i s s ammt b 9.06

Prices to reflect all changes after December 1, 1950, in established rail freight from mines to
upper lake ports, in established vessel freight rates from upper to lower lake ports and in
taxes on any such rates.
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The quoted market value of $9.05 per

gross ton at Lake Erie means the value of

Mesabi non-Bessemer ore containing 51.5%

of natural iron. The first thing done with

a b-foot sample of iron ore, after it has

“DRIED” IRON been collected at the drill, is to dry it

VS. at 212° F. Its iron content in its dried state
“NATURAL” is fairly dependable.2 But the complete an-
IRON alysis made by the chemist includes the

percentage of moisture as found by the loss
in weight on drying. If the ore sample, be-
fore drying, weighs 10 lbs. and its dry
weight is 9 lbs., the loss is 1 lb.,, or 10%
of the weight of the original ore. Then, if
the analysis shows 60% in metallic iron in
the dried ore, the engineer multiplies the
60% by 90% (since 10% of the original ore
was water), and the product, or 54%, is the
“natural” iron content of the ore.

At the top of sheet 2 of form 110 is space
for entering the different tonnages of ore
in the mine, as reported by the School of
Mines, and the average analysis of each ton-
nage; and the computed total tonnage of
Bessemer ore with its average analysis;P
the total non-Bessemer ore with its average
analysis, also the manganiferous grade, if
any, is entered on a separate line, with its
average analysis.

COMPUTATION The next step is the computation of value

OF ORE VALUE of ore at Lake Erie, usually based on an

AT LAKE ERIE average of a four-year period, of which the
last is the current year. The same four-year
period is taken for costs of mining, devel-
opment, beneficiation and transportation.
While the taxing authorities are not bound
to use any statistical period, this method
usually is preferred as giving a fairer aver-
age, both as to ore values and as to costs
of operation. The use of only the one current
yvear for ore value might be ruled out as
inconsistent since that figure should be
matched by use of the current year’s costs

(a) Analysis includes: 1. Dried iron; 2. Phosphorus; 3. Silica; 4. Alumina; 5. Manganese;

6. Moisture. From Nos. 1 and 6, the natural iron is computed.

(b) In some of the older drilling, it has been found from the analyses of the ore when mined

and sampled, that part of the silica in the ore when washed up from the bottom of the drill-hole,

was separated out and washed away in the process of recovering the ore sample, leaving a

sample lower in silica, and higher in iron, than the actual average silica and iron content of

the ore in the ground. This difference ran from }é% to 29 or more in metallic iron, with a

corresponding error in silica. More recent drilling, using improved methods of sample re-
covery, gives closer results.
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REVISION OF
ANALYSIS

YEAR 1950
TAKEN AS
EXAMPLE

(P. 28 of Transcript
of Testimony Nov.
20, 21, 1951)

which cannot be accurately known before
the following year. This is further explained
in a later section.

The “Revision for Analysis”, referred to
in 198 Minn. 385, was adopted to correct
the conditions above described, where drill-
ing results were not found fairly well borne
out by the analysis of the ore when mined.
While many of the properties in that case
were reserve properties, and undeveloped
for mining, others had been operated, but
were later closed down. The experience at
these mines, as regards higher silica in the
ore as mined than that indicated by analysis
of drill sample, formed the basis of the so-
(éalled “Revision of Analysis” allowed by the

ourt.

In recent years few mines have been
opened without careful advance structure
drilling, hence the need of any revision of
drill analysis will gradually disappear.

In the valuations made in 1950, the arith-
metical average of the non-Bessemer price
for the years 1947, ’48, ’49, and 50 was
$6.€25. During part of those years, there
were increases in transportation cost after
the price announcement had been made, such
increases being automatically added to the
value of ore, since they were specified, at
the time of the price announcement, as be-
ing “for buyer’s account”. Those increases
brought the average non-Bessemer ore value
up to $6.696. The 1950 Lake Erie non-Besse-
mer value of 51.50% mnatural iron ore was
$7.70, or about $1.00 more than the value
used in the calculations.

The question has been asked: Why use an
ore value, in 1950 valuations, that is $1.00
less than the actual value for that year?

The answer to that is: If the Commis-
sioner were to use the current value, he
should also use current costs. But the cur-
rent costs cannot be accurately known until
too late for the current year’s equalization,
which has to be certified to the county audi-
tor on or before November 15 of each year.
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Therefore, to be consistent, use is made of
ore values, and operating and transportation
costs, for the same term of years.

While it is true that the 1950 ore value
was known at the time of the valuation,
and the exact cost figures were not then
known, it was held that the known costs for
the preceding 3 years, and the estimated
1950 costs, would give a fairly close average
cost for the 4-year period.

What is important is a fair estimate of
what is known as the “profit spread”, or
average profit per ton, on any mine being
valued. The foregoing method is believed to
be the one best suited to that purpose.

The value of the ore at Lower Lake ports
having been found by the use of the usual
premiums or penalties for structure and
premiums for low phosphorus content (in
the case of Bessemer ore) ; and the penalties
for low iron and high silica; the value of
each grade or group of ore is extended, and
the weighted average value is then com-
puted for the total reserve of ore in the
mine.

Before entering this value on line B, the
allowance of 14 percent is made for shrink-
age, an allowance made uniformly to all
companies.

Having determined the value of the ore
at Lake Erie, the next step is to determine
thei deductible costs, to arrive at the net
value.

If the mine being valued is an active mine,
with several years’ record of shipments, a
careful study is made of the records of that
mine, and also of other mines near by, over
the past 3 years, as shown by reports made
for determinations of the occupation tax.
Next, the estimate is made of the costs for
the current year. These studies cover the
items of MINING, BENEFICIATION, MIS-
CELLANEOUS, (C-3 on sheet 2 of form)
and RAIL AND LAKE FREIGHT. The above
estimated costs averaged for the 4-year
period are entered on sheet 1 of the form.
The study also includes the costs of these
items over the range as a whole.
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C-4
DEVELOPMENT

C-5

C-7

C-8

C-9

Cost per ton for development, taken as of
the date of the valuation, is found by multi-
plying the number of cubic yards of remain-
ing surface and of rock stripping by the
unit cost of each for the 4-year period; and
dividing the result by the total number of
tons of open pit ore remaining in the mine
on May 1 of the current year.

On preceding pages, items C-1 to C-4 and
item C-6 have been discussed. Item C-5,
MINE PLANT is allowed at the range aver-
age cost for the 4-year period.

Item C-7, MARKETING EXPENSE, has
been given an allowance, uniform to all
companies at 5 cents per ton.

Item C-8, SOCIAL SECURITY TAXES
were originally computed at an average cost
of 2 cents per ton for open pit ore, and 6
cents per ton for underground ore, and that
allowance has been made uniformly in all
present worth calculations by the Depart-
ment of Taxation up to and including 1951.
It is expected that this item will show an
increase in 1952 and future years.

Item C-9, AD VALOREM TAX FOR OP-
ERATING PERIOD. This tax is computed
by a formula involving the use of the fac-
tors tabulated at the top of sheet 3 of
form No. 110.

H, in the case of iron ore is 0.5 (Ratio of
assessed value to full and True)

L, tax period, varies with the estimated
operating life of the mine being valued.

M, the mill rate divided by 1000.* The esti-
mated mill rate being 145 mills, & would
be .145. M

F, the Hoskold factor, depends on the
range life term used in the valuation.

This is gradually decreasing as the ore is
being depleted. The term used in 1950
was 30 years.?

P, the Lake Erie value of ore, has already
been discussed.

*# To reduce mills to decimal part of $1.00,
2 The factor for 30 years, at 6% and 8%, is .41142,
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C, includes cost items C-1 to C-8, plus in-
terest (C-12).

S, includes C-1 to C-8 only.

D, or depletion, taken at 15% of gross
mine value.

B, the reciprocal of the operating life.
That is, fhe percentage of the operating
life that applies to the operations of the
one calendar year.

The foregoing items are included in vary-
ing proportions, in the somewhat involved
formula for the tax. It was found necessary
to include all of the factors that in any way
affect the tax. The formula has been held
by some as being too complicated. It was
worked out by Mr. McAdams, the present
Chief Mining Engineer of the Department
of Taxation, and has been in use for the
past six years.

Item C-10 is the occupation tax allow-
ance, obtained by the method outlined on
sheet 3 of form No. 110. Here are deducted
from the market value of ore, as used on
Sheet 1, the sum of items C-1 to C-9 inclu-
sive. Item C-9 is computed as directed in
Minn. Statutes 1949, Section 298.03, para-
graph (5): “A percentage of the ad valorem
taxes . . . equal to the percentage that the
tons mined or produced during such year
bears to the total tonnage in the mine.” Ac-
tually, assuming an average annual produc-
tion per year for the term of years entered
opposite “Natural Operating Life” at bot-
tom of sheet 3; and if that number of years
is ten, then 1/10 of the ad valorem tax would
be the part allowed in C-10. The sum of
those 9 items, taken from the Lake Erie
value, leaves what is termed “profit”. While
the rate of the occupation tax is 12%, after
the labor credit allowance, the average rate
is 10.5 percent, the allowance actually de-
ducted, as indicated under item C-10, on page
3 of form 110.

Starting with a 12% tax in 1934, of which
but 8% was then deductible, the 1950 Fed-
eral tax was figured at 38%. This rate has
now become 52%.

This calculation form also appears on
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C-12
INTEREST

D

E

Sheet 3. First, for computing the depletion
allowance, take from the Lake Erie value
of ore the items of transportation and mar-
keting expense, leaving what is termed gross
value at the mine. 15% of the gross value is
usually taken as the depletion allowance. In
case the amount so figured exceeds 509% of
the net profit, the latter is used as the deple-
tion allowance instead of 15% of the gross
value.

Then from the Lake Erie market value of
ore is taken the sum of items C-1 to C-10
plus the depletion allowance, leaving net
profit for Federal Tax. This, multiplied by
the currenf rate of tax, gives the Federal
tax per ton.

Interest on development, plant and work-
ing capital. The method of computing the
mmterest is given near the bottom of Sheet
3 of form 110. Note that the interest rate
was set at 5% by the Board of Tax Appeals
in 1943. Costs for development and plant are
entered from Sheet 1 of the form. The total
of these two costs is next multiplied by 5%
times 50% of the operating life, plus* one,
giving the interest on plant and develop-
ment, to be entered in the table at the right.

The form shows, on sheet 3, below the
computation of interest on plant and devel-
opment, the method of figuring the interest
on working capital. What has been done
more recently was to take the average as
worked out on a large number of operating
mines, or about 5 cents per ton, and enter
that figure in the small table at the right,
on Sheet 3. Adding that to the interest al-
lowed for development and plant from the
table above, gives the total allowance for
interest on development, plant and working
capital.

These various items having been entered
on Sheet 1, their totals entered opposite D
and subtracted from B, the market value
per ton, leaving the amount to be entered

- opposite E, the estimated future income per

ton.

* It is assumed that the interest charge on plant and development will decline uniformly
over the mine life, The total of the annual interest charges is computed by the simple
arithmetical formula for the summation of a sgeries.
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Then comes the second part of the valu-
ation, the calculation of present worth of
the estimated future income per ton, by use
of the Hoskold formula. In the case of op-
erating mines, fairly well developed, there
is no deferment period; and the full range
life is entered on the line just above Part II,
and also in the space opposite “F”.

The Hoskold factor for 6% and 3%, over
a term of years called the Range Life, ranges
from .41142 for 30 years to .45752 for 25
years. That is, each dollar due in equal yearly
payments over a 30-year term is now worth
$.41142; and each dollar due in equal
yearly payments over a 25-year term is now
worth $.45752 at discount rates of 6% and
8%. The factor is entered as indicated on
form 110, and the product of that factor
by the remainder opposite “E” is the amount
of item “F”. The space opposite “G” re-
mains blank in the case of active mines,
there being no inactive taxes; and “H” is
the same as “F”. Also, since there is no
period of deferment, “I” is the same as “F”.
Then the full and true value (“J”) is the
product of “A”, the tonnage in reserve, by
the final computed present worth per ton
(“T”) ; and the assessed value is 50 percent
of “J”. A detailed copy of an actual valua-
tion of an operating and a reserve mine is
shown on pages 50 to 57.

RESERVE PROPERTIES — (UNDE-
YELOPED FOR MINING) Here the proce-
dure is similar to that outlined for the ac-
tive mines. However, since there is yet no
record of mine operation to be applied di-
rect, many of the cost factors will have to
be obtained by study of operating mines in
the same area, or in areas having similar
physical conditions. Among such factors are
C-1 to C-5; (Mining, Beneficiation, Miscel-
laneous costs, Development, and Plant) ; C-9
(Ad valorem tax for operating period) ; C-10
(Occupation Tax); C-11, (Federal Income
Tax, involving items C-1 to C-10); and C-12,
(interest on Development, Plant, and Work-
ing Capital) ; Item C-6, (Transportation &
Marine Insurance); and Item C-7, (Market-
ing Expense) are uniform for all mines,
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whether active or reserve properties. Item
C-8 (Social Security Taxes) may be taken
at the Range average.

The main difference in procedure is in
Part 1I, the computation of present worth.
Here, assuming a Range Life of 30 years on
May 1, 1950, the three-year deferment pe-
riod is used as the average time for getting
the property developed and ready to produce
iron ore. Therefore Item F, instead of using
the Hoskold factor for 80 years, takes the
factor for 27 years .43798, as compared to
the 30-year factor at 6% and 3% or .41142.

Next, the inactive tax, at a rate below
that for the active mines, is computed for
the 3-year inactive period assumed for time
of development, and entered opposite G. This
is subtracted from F, leaving H, the balance
before deferment at 5%. To this balance is
applied the deferment factor of .86384 (the
factor for 3 years at 5%), giving the result
“1,” the final present worth per ton. Then
the product of item A, (number of tons in
reserve) by I, the present worth per ton,
gives the final full and true total value.

Following the first calculations of value of
the various major ore deposits by the Mining
Division, informal discussions are held with
the engineers of the several mining compan-
ies. There is a discussion of the different
items of cost, and where there are any ap-
parent errors, it may be necessary to make
certain changes. As has been stated, ques-
tions involving matters of policy are referred
to the Commissioner. Minor differences of
opinion or judgment can usually be adjusted
between engineers.

The time of the annual hearings before the
Commissioner, on mineral property valua-
tions is usually set about October 20. Notices
of the tentative valuations are mailed out to
the companies at least five days before the
date of the hearing, and usually an effort is
made to allow a week or ten days. In cases
where there is a decrease in assessed value,
beyond that due to mining of ore, in excess
of $15,000, notice has to be sent to the city,
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town, or village where the property is lo-
cated, also to the school district, and to the
county.

At the mineral hearings, a record is made
of all those present and all of those inter-
ested are given an opportunity to be heard
by the Commissioner. A record is made of
the proceedings and the transcript is used
in making up the list of final values. In case
of changes, the engineers review the particu-
lar calculations that are involved, taking into
account the protests by taxpayer, or by com-
munities, and making such changes as they
consider to be warranted.

They then make their recommendations
of assessed value to the Commissioner. When
approved by the Commissioner, the valua-
tions are certified to the Auditor of the Coun-
ty in which the ore deposit is located.

It should be emphasized that the work of
the engineers of the Mining Division has to
do with valuing the iron ore properties, rec-
ommending their findings to the Commis-
gioner of Taxation. The tax levy is made in
the county, and its subdivisions, where the
ore deposits occur.

Form No. 116 has been prepared by the
Commissioner for valuing iron ore that has
been mined and stockpiled, and which re-
mains in stockpile on May 1 of the assess-
ment years.

The ad valorem tax goes to the state, coun-
ties, townships, school districts and local tax-
ing districts according to the levy of the re-
spective taxing units.



50

Dept. of Taxation = No, 110 ACTIVE MINE
COMPANY :

PROPERTY. DESCRIPTION

TAX DISTRICT:

COMPUTATION AS OF_May 11950 OF PRESENT WORTH
OF ESTIMATED FUTURE INCOME FROM OPERATION

ART 1i ESTIMATED FUTURE INGOME PER TOM

ITEN OPEN PIT URDERGROUND TOTAL
A |Reserve Tonnaga in Gromda.  May 1o SO 2,273,593 | 676,17 12,950,090
P |Lake Erie Market Value Par Ton 6,652
C |[Estimated Costs Per Ton:

1, Mintag 525
" s
|_3. Miscellageous  Po {186
| 4. Developmens (Future) 7,8
| 5, Plant (Futere) 187
ail Preight & Marine Josurasace 2432
17, Marketing Expeose 4050
Be Social Secucrity Taxes _'m
8, Ad Valorem Realty Tax for operating period 302
| 10, Occupatios Tax LY
11, Pederal Income Tax 4461

12. Interest on Development, Plast, and
Working Capital. .hzs
D |Total of Item C 51700
E_|Estimated Future Income (Item B minus Item D) J952

PART 11: COMPUTATION OF PRESENT WORTH (Range Life:_30 ¥yrs, )

F [Present Worth of Item E:
0.P. 30 _ Years at_6_l 23 s l?mtur_._lll-}l-[a
A Years at___ actor ) . 3916
0 |Less Inactive Taxes:
0.P. Years and return at %
0. G Years and retura at 3
H |{Balance Present Worth Before Deferment
I |Present Worth Per Ton:
0,P. Deferred Years at__% (Pactor ___________) 3915
0.G. Deferred Years at __ % (Pactor— ) *
J_|Final Computed Present Worth (Item A times Item I) $ 890,340

Assessed Value (OP) 2,273,593 @ ,1958 $ Lls,170

U,C, Merchantable ore 428,457 @ ,07 29,992

U.G, Concentrate 2L8,040 @ .01 2,L80

3950,090 $ L77,6h2
(1949 basis $ L71,748B)

1950, increase $6,751 or 1.L%, after 1949 shipment of L37,L78 tons
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PROPERTY:
COST DETAILS AND COMPUTATIONS 6,696 N,B, basej ,130019
(A} & (B) ORE TOMNAGES: ANALYSES: SELLING VALUES (Per Ton): unit value
IRON . BILICA
(lnol-orc-nne't-d S5.M. T;_{_ilg origs | Disc, Thoss Orig. Dise, Motsture l'I.Ft;l'ih ¥ \‘:IIE:“
Open pit
Non-Bess 1]062 56,03 004 | J. 07 10,00 151,17 61653
- T
Non-Bess.\.d.  |LL9 |93 [ 57.00 L.060 | 9,00 B.00 | 52.LL | 6/618
21273 F93 616856
Less 1/2% 033h |
Inderground Lake Erie valle 64652
| Non-Bess 128 LST | 56,39 077 | 9.05 10,00] 50.75
| Non-Bess 1.C 2L8 pPho | 57.5d .060 [10,00 8,00 52.90
Total U,G, 676 191
GPAND TOTAL 2(950 pgo
METHOD OF MINING AND QUANTITIES INYOLYED
TONS OF ORE WASTE WATERIAL IN ORE STRIPPING
Open Pit Undarground Material Tons Cus Tds. Material Cu. Tda.
Direct Lean Ore Surface
Conc' ts (Wash) |ﬁmk (S011d) ‘lam Ore
Conc' ts (Jig) Rock (Broken) |Rm:ic (Solid)
ll‘lock (Broken)
(€) ESTIMATED COSTS PER TOM: SR T | e
ITEM C-1, MINIHG:
e thod uaterial Tons PO
Per Ton Total
Direct Ore
0.P Concentrates
* |Lean ore
Tons of Ore
Total 0.P. ¢ot
Underground
I TEM C-2, BENEFICIATION:
(Concentrating, crushing and screening, etc.)
Including transportation to plant, plant depreciation,
interest and taxes on plants .115
ITEH C-3, MISCELLANEOUS:
(Adninistration, legal, Fire Insurance, Vedical and
Hospital, Compensation, Stockpile Loading, Taxes
on Stoekpile and Equipment. .186
ITEM C~4, DEVELOPYENT:
Wothod| Stripplng Cu. Tds. Gogt por Total Cost
Surface 2,062,578 .35 721,902
Rock 1,350,789 50 695,395
0.P. Ae| 796,797 Jo | 302,695
Special Costs ) pTons of Ore
Total 1,699,992 2,273,593 70,8
Shaft and U.G. Development $
ITEM C-5, PLANT: ( I x ,170) plus (1 x +255) 4 5 5
ipen Pit * Tons = »107
indergroind $ + Tons =
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FROPERTY:
ITEM C=8, AD YALOREM TAX PER TON (ACTIVE):
Factors: Open Pit Underground

ac i e e aly 20 L.263
L Tax period 8.j00 Mirmus 748
H_Nill Rate + 1000 409163 o
P_P.W. Pactor Jh11L2 Plus .126
A _HLMF .13512 .
P_Lake Brie Value 6,652

to C~8 pl 2 (Costs during activeperiod)| 34OLL

§ C-1 to C-8 263
D_ Depletion (15% Gross Value at Mine) .
B_Reciprocal of Operating Life 4067

0.P. Tax per ton =

LG, Tox per ton =

ITEM C-10, OCCUPATION TAX: 0.p. 0.0, 0.P. 0.0,
Market Value of Ore, Item B 61652
Less Items C-1 to C-8, Incl. Ll263
Proportion of Real ‘Property Tax 145 x ,3022 020 L2683
Occupation Tax Profit 2 1169
Tax = 10.5 % (0.P.) and % (U.0.) of Profit ol
ITEM C=1), FEDERAL INCOME TAX: B
Market Value of Ore, Item B 64652
Less Transportation & Marketing Expense 211,82
Gross Value at the Mine LJi70
Depletion allowance, 15% of Gross Value 626

NOTE: If depletion allowance above exceeds 50€
of the net profit, use 50% of net profit

Market Value of Ore, Item B 61652
Less Items C-1 to C-10, incl. o1

Depletion allowance 626 54440
Net profit for Federal Income Tax 1]212
Tax = _38 % of Profit 4461

ITEM C=12, INTEREST ON DEVELOPMENT, PLAKT & WORKING CAPITAL:

INITIAL EUTURE
Open Pit Underground Open Pit Underground
Development: o1 4_6
Plant: 1107
TOTAL a b ] d Plt.
(2935 x5 gx.50 (—22____yrs, + 1) .31L o
Computation(py x  ¢x .50 (— _ ¥rs. +1) 075
of ) x_ €x .50 (— __ Yrs, +1)
Interest (g) X %x .50 (— ___Yrs. + 1)
Working Capital: Open Pit ndergrosnd
Cost Mo./Cost x Mo.|Interest ot Mo, |Cost v Wo.|Interest
Multiply |H 1tipl
Wining Total ll1l'ot.;».l o
Miscell by vy
T Entdan moe thly moathly
T P interest interest
Supplies 3 return {9 return
Taxes rate Tate
TOTAL  TOTAL .051 051
Total Interest Per Ton 5425 .126
* Mining Cost x 40%
Natural Operating Life 15|yrs.
Average Annual Shipment
Average Monthly Shipment
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MINING CCST

1948  ,621 on 313,757 tons, of which 21,350 T, was concentrate
1949 .L88 on 437,478 tons, of which 120,891 7, = "
1950" ,488 on LLO,000 tons,™of which 120,000 T, "

1,597 1,191,235 262,241 T,
§-1 - 5o 149,193
(1597 ¢+ 3 = .532) 262,2l41 cone, . > 219,64
LoLos totar = 225 5150 T brrepyital

Use ,525

BENEFICIATION (Crushing & Screening in 1948 & 1949 Av,,0965)

On reserve at 5 -1-50 =

LLo,l93 T. @ .190 = 85,Loh
1,824,100 T, @ ,0965 - 176,938
2,273,593 T, Av,,115 = 262,342
MISCELLANEOUS
1,824,100 @ ,165 - 300,976
4
Lho,l93 @ .239 = 120,914
2,273,593 av..186 = 421,890
PLANT 1,824,100 @ 16

Lho, k93 @ .2l
2,273,593 av, L175




Dept. of Taxzatioa = No, 110

RESERVE PROPERTY

COMPANY: Sheet No. 1
PROPERTY. DESCRIPTION
TAX DISTRICT:
COMPUTATION AS OF MAY 1 1950 OF PRESENT WORTH
OF ESTIMATED FUTURE INCOME FROM OPERATION
ART 1: ESTIMATED FUTURE INCOME PER TOMN
ITEM OPEN PIT UNDERGROUND TOTAL
A [Reserve Tonnage in Ground M2V 1 39 90 2,921,000 | 2,146,692
B [Lake Erie Market Value Per Ton JARIN:
c mated H
1, Minlog 510
_2. Beseficiation 025
3, Ni lasgo 170
|4, Development (Futurel 1
5. Plast (Future) 160
6. Rail & Lake Freight & Marise Insurasce 21432
7. Hacketing Expense 050
|8, Social Secority Taxes 020
9 'ax_for ope d 277
10. Occupation Tax 2L3
11. Federal Income Tax 411?1
12. Interest on Development, Plant, and
Working Capital. 311
D |Total of Item C 54310
E |Estimated Future Income (Item B minus Item D) 1 038
PART I1: COMPUTATION OF PRESENT WORTH (Range Life: 30 years
F [Present Worth of Item E:
0. P.i Years uii &_31 IFutor_lh379$
0.G. Years at $& 1 (Pactor ) -hShC
G |Less Inactive Taxes:
0.P._3  Years and retura S5
0.G Years asd return at___% .059%
i |Balsnce Present Worth Before Deferment a9l5
I |Present Worth Per Ton:
0.P. Deferred_3 __ Years ats_‘l [Futor.ﬁﬁjﬂh )
U.G. Deferred Years at__ % (Factor ! -31112
J_|Final Computed Present Worth (Item A times Item I) 13996 66
Asscesed value (Q.P.) 2,921,000 @ 17.06 1,98, 323
(U.G.) 2,146,692 @ 6,0 $ 128,818

Total 5,067,692

§ 627,41
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COST DETAILS AND COMPUTATIONS

. (A) & (B) ORE TONNAGES: ANALYSES: SELLINO VYALUES (Per Ton):
IRONX SILTICA ", " 1
{lnal.orl:.one! ta) il L Orig, | Disa. st orig. | Dimes Melzvave ‘l‘r‘onl “\f:l:: *
Open Pit & Under|
Wor Dessemer| [ 358 P07 [57.05 | 56.59 076 3. 2L 9-32 TZ.00] 5. 77
Lh7 POl |55.50 55.0'4 L0060 | U511 5.22 3,00 0LT7.92]
261 pol |52,23151,73 ,060 (15,23 15,94 10,00{ 46,56
L a130
51067 pé2 10, 17 v+~ L9 L 6]3798
Less 1/2% 0319
[Open Pit 21921 643479
 Underground P62
METHOD OF MINING AMD QUANTITIES INVOLYED
TONS OF ORR WABTE MATERIAL IN ORE STRIPPING
Opon Pit Undorground Material Tons Cu. Yda. Waterial Cus Tds,
(Direct Lean Ore Isgrmg
Cone' ts (Wash) Rock (Solid) Lean Ore
Cone' ts_(Jig) |Roek (Brokeh) Rock (Solid)
Rock (Broken
(C) ESTIMATED COSTS PER TON: OFEN TIT | wDEeRoa.
ITEM C-1, MINING:
Co0ST
Method Waterisl Tons i Son Total
Direct Ore
0.P. Concentrates
Lean Ore
Tons of Ore
Total 0.Ps .510
Underground
ITEM C-2, BEMEFICIATION: :
(Concentrating, crushing and screening, ete.)
Including transportation to plant, plant depreclation,
|_interest and taxes on plant. .025
ITEM C-3, HISCELLANEOUS:
(Administration, Legal, Fire Insurance, Medical and
Hospital, Compensation, Stockpile Loading, Taxes
on Stockpile and Equipment. «170
ITEM C-4, DEVELOPMENT:
Method| Stripping Cu. Tds, Cogt per Total Cost
Surface L,L61,h00 L2 181,873,788
Rock
0.P. |Lean Ore
Special Costs| Tons of Ore
Total 0.,P,) 2,921,000 L6l
Shaft end U.G. Development 8§
| TEM C-5, PLANT:
Npen Pit $ + Tons = 160
Ondergroynd $§ ® Tons =
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PROPERTY:

ITEM C=-9, AD VALOREM TAX PER TON (ACTIVE):

Factorst Open Pit Underground

Factor lue to T. )
(L Tex peried A, £l50
M Mill Rate * 1000

P_P.W. Factor KT

o e 14655

P Lake Brie Value 6, h8

c to C= Coats during active perlod 1 L70

S -1 to C-8 l;,l008

D _Depletion (15% Gross Value at Minel 3

o
B Reciprocal of Operating Life 083

0.P. Tax per ton = 14655 (3.5231 - 3,470 plus 1,7836 plys 1,220L) = 30147

1 pl“s .11165 (062 - .Oosll)

WG, Tax per ton =

1,09007

lzTﬁ

ITEM C-10, OCCUPATION TAX: 0.P.
Market Value of Ore, Item B

0P

Less Items C-1 to'C-8, Incl. _Lioo8

Proportion of Real Property Tax 1/ 023

LJjo31

Occupation Tax Profit

Tax = 10,5-% (0,P.) and

€ (U.G.) of Profit

ITEM C=11, FEDERAL INCOME TAX:
Market Value of Ore, Item B
Less Transportation & Marketing Expense
Gross Value at the Mine
Depletion allowance, 15% of Gross Value
NOTE: If depletion allowance above exceeds 504
of the net profit, use 509 of net profit
Market Value of Ore, Item B

2,317

J243

6,340

2./L62

0,340

Less Items C-1 to C-10, incl. L]528

Depletion allowance 580

5,108

Net profit for Federal Income Tax
Tax = _38_% of Profit

ITEM C=12, INTEREST ON DEVELOPMENT, PLANT & WORKING CAPITAL:
INITIAL

Development: 2

FUTURE
Open PIE Underground Open Pit Underground
1

Plant: 2160

TOTAL d

a b (-]
[ L S Ebl::S_{ X + 60 (i——d’u. +1)
Computation ¢y x4 x .60 (— Yrs. +1)
of () EE——— T 1Y J— VR )
Interest (g x___ %% .60 (—_Yrs. + 1)
Working Capital: Open Pit

Underground i
Coat Mo.|Cost x Wo.[Intereat ot Mo, |Cost x Mo.|Interant
T (laZl}

inin, Hultipl
Witk Total

Miscell by
Tr portat fon mon thly

interest
Supplies ¥ return

i

Multiply
Total
by
mon thly
interest
retura

rat
Taxes e

rate

11

+260

TOTAL TOTAL

.051

Total Interest Per Ton
* Mining Cost x 404
Natural Operating Life

Average Annual Shipment
Average Monthly Shipment

.311

.052

.051
.103
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L. E. Value 1947 - 50 average - §6.696 (N.B.)
Unit value ,130019

b9.16 x ,130019 = 6,392

= Silica,0119
- shrinkage 1/2%(,032).0LL

6.3u8
MINING COST
.3 x 035 - .105
.l‘ x ahs - -180
t3 x v?S = .225
.510
INACTIVE TAX
3 yrs. T - (1.379) (.1096) (.LSL6)

= :0687 |
plus (L3799 %", o = .0597
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IRON ORE TAXATION OCCUPATION TAX LAWS
ADMINISTRATION

OCCUPATION A standard report form No. 37, prepared

TAX REPORTS.
ITEMS REPORTED
BY TAXPAYER

DEVELOPMENT

TONS AND
ANALYSIS OF
ORE PRODUCED
IN CALENDAR
YEAR

by the Commissioner of Taxation, is mailed
to each mine operator about January 1. Two
copies of this form, filled in showing the
computations on one high cost and one low
cost mine appear on pages 65 to 96. On
these forms, for reporting mining opera-
tions of any specified mine for the preceding
calendar year, are given all of the items re-
quired for making out the calculation of
the occupation tax. On page 1 is the name
of the mine being reported. Page 2 shows
all of the legal descriptions included in the
mine; and begins the record of open pit de-
velopment. Sec. A covers the years before
1921; and Sec. B covers years from 1921 to
date. (This is because the Occupation Tax
Law became effective in the year 1921).

Development costs are amortized and the
total of unamortized costs appears on line 5
of Sec. 1-B. This total is combined with the
estimated total of future expenditures, on
line 7. This total, divided by the estimated
tonnage in the mine at the beginning of the
year, line 8, gives the average development
cost per ton, shown on line 9. This multiplied
by the number of tons produced in the pre-
ceding calendar year, gives the total devel-
opment allowance for the year.

On page 3 of the report is supplementary
data on the open pit development account;
and on pages 3 and 4 is the full underground
development account. Page 4 also shows a
summary of the direct ore and concentrate
mined in the calendar year.

On page 5 of the report are listed the sev-
eral tonnages of Bessemer, non-Bessemer,
and Manganiferous ores mined or produced
in the last calendar year, with total tons of
each class, with its average analysis in nat-
ural iron, phosphorus, manganese, silica,
alumina, and moisture; and the market
value of the ore at lower lake ports for the
calendar year involved.



SCREEN
ANALYSIS

STOCKPILED ORE
AND ANALYSIS

OPEN PIT
MINING COSTS

ADMINISTRA-
TION AND
COSTS

UNDERGROUND
MINING COSTS

10-A
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Also, on page 5 of the report, is a request
for results of the screen analyses of the sea-
son’s ore, by grades,—Bessemer, non-Besse-
mer, and manganiferous. Ores having more
than 27 percent of particles passing through
a 40-mesh screen(® are given a structure
penalty allowance, graduated according to
the percentage of contained material finer
than 40 mesh, reaching a maximum allow-
ance of 20 cents at 39 percent. For all per-
centages of such fine material over 39 per-
cent, the allowance remains unchanged at
20 cents per ton.

Space is provided at the bottom of page
5 for tonnages of Bessemer, non-Bessemer,
and Manganiferous ores removed from the
mine but not listed under item 3, at top of
page 5, for which separate analyses were
kept; or, tonnages shown under item 3, page
5, which were placed in stockpile and not
shipped in the calendar year; each to be
shown with its complete analysis.

At the top of page 6 of the report is a
form for reporting the following items: To-
tal tons mined, loss by beneficiation, and net
production in tons; also the summary of the
development cost.

On page 6 also appears the detail of the
open pit mining costs under 17 separate sub-
divisions, showing totals for open pit labor,
supplies, and total mining cost.

At the top of page 7 is the form for re-

porting the Administration and miscellan-
eous costs.

Also on page 7, is the form for reporting
full details of the underground mining costs
and admiinstration costs, fully itemized as
in the case of open pit costs.

On page 8 of the report are given the items
of miscellaneous expense not reported under
9-B and 9-D, which are allowed in full.

(a) This means 40 screen openings per lineal inch.
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10-B

TENTATIVE
DETERMINATION
OF TAX

MARKET VALUE
DEFINED

MARKET VALUE
HOW
COMPUTED

The following items on page 8 are request-
ed as part of the report, but are not allow-
able as deductions for purposes of occupa-
tion tax.

Administration—Offices outside of Minne-
sota

Contributions, donations entertainment,
Association dues, advertising, discounts,
ete.

Contingent expense
Legal expenses

Maintenance of dwellings and misc.
bldgs.

Depletion, interest, etc.
Idle Mine expense

The form next covers the Statutory and
non-Statutory deductions allowable in arriv-
ing at the taxable value.

The engineers of the Mining Division of
the Department of Taxation, using the in-
formation furnished in the report of the
mining company (Form No. 37) enter the
essential data on the form No. 37-A made
by the Commissioner for the orderly and
uniform determination of the tax, following
the provisions of the occupation tax law as
previously quoted.

The first step is the tentative determina-
tion of the tax. The heading shows the name
of the operating company, the name of the
mine being reported, and the calendar year
of the operations reported.

Lines 1 to 4 of Form 37-A are self-explan-
atory. Line 5 shows the lower lake value of
the ore mined or produced in the calendar
year reported.

Using the published lower lake price for
standard Mesabi Range non-Bessemer ore
of 51.560% natural iron, adjusted for analyses
of actual average natural iron and silica, also
for any changes in rate of rail or lake trans-
portation and taxes thereon since the latest
previous price publication for iron ore at
lower lake ports; the ore value is computed,
at lower lake ports, for the calendar year of
the report. Since ore settlements are made



LINES 6 & 7
STOCKPILE
LOADING AND
BENEFICIATION

LINE 8
TRANSPORTA-
TION

LINE 9
MARKETING

LINE 10
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on upper railroad weights minus an allow-
ance for shrinkage, this item is also deduct-
ed, and the remainder is the net value of the
ore at lower lake ports, the figure to be en-
tered on Line 5. (Shrinkage is claimed at
1% of upper railroad weights. The Commis-
sioner allows for shrinkage at 14%, for the
reason that 14% is considered to be more
nearly the true shrinkage change, or loss,
in handling ore between upper R. R. weigh-
ing stations and lower lake weights.)

These items need no further explanation.

Transportation cost includes the follow-
ing items: (1) Upper rail freight rate effec-
tive at the date of the latest previous price
announcement; (2) Lake vessel freight rate
effective at that date; (3) in case of a mid-
year change in ore prices*, any increases in
either rail or lake freight**, from date (1)
above, to the date of ore price change; (4)
all taxes on such changes, (if increases).
The sum of the foregoing items will apply
to the tonnage produced from January 1 of
the calendar year in question to the effective
date of the price change.

Similarly, the cost of transportation for
the remainder of the calendar year includes
the following: (1) Rail and lake freight rates
effective at date of price change; (2) any
increases in either rail or lake freight be-
tween date of midyear price change and the
end of the calendar year; (3) all taxes on
such increases.

Claimed at 10c per ton, this item has been
uniformly allowed to all companies at 5¢ per
ton, as more nearly representing actual sales
or marketing costs.

Miscellaneous (minor) costs: Cargo an-
alysis and marine insurance. Items 6 to 10
are the non-statutory deductions; their total
subtracted from the Lake Erie value of ore,
leaves the value at the mouth of the mine.

¢ Tor example, the change by OPS on Sept. 12, 1952, effective July 26, 1952.

*2 This clause, known as ‘‘buyer’s account” clause, has become standard practice within the
past few years; being a clause accompanying the price announcement each year, stating that any
increases after that date shall be for ““Account of the purchaser”, This has the effect of a like

increase in ore value.
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M. S. 1949
SEC. 298.03
STATUTORY
DEDUCTIONS
(From value at
mouth of mine)

VALUE OF ORE

Then come the statutory deductions spe-
cified in the law:

(1) Mining cost in calendar year
(2) Development cost (open pit)
(3) Development cost (underground)

(4) Depreciation of mine plant and equip-
ment

(56) Royalty paid in calendar year

(6) Miscellaneous items, including costs of
engineering, laboratory, and miscellan-
eous items under 10-A of the company
report

(7) Percentage of ad valorem taxes levied
for such year equal to the percentage
that the tons mined or produced bears
to the total tonnage in the mine

(8) The amount or amounts of all the fore-
going subtractions to be determined by
the Commissioner of Taxation

The remainder after deducting the sum

FOR TAX of the above items, from the value at mouth
of mine, is Line 15 of Form 37-A—Value of
ore for purpose of tax.

GROSS TAX 11 percent of the amount on Line 15 is

FOR LABOR shown as “Gross Tax at 11%.”

CREDIT Line 16 | (Tt is on this amount that the labor credit

is computed)

VETERANY’ 1 percent of the amount on Line 15 is set

COMPENSATION aside to apply on the Veterans’ Compensa-

LINE 17 tion Fund.

TOTAL GROSS The total of amounts on lines 16 and 17 of

TAX Form 37-A is the Total Gross Tax of 12%.

LINE 18

LABOR CREDIT Line 19 shows the amount of the labor

LINE 19 credit, computed as per Section 298.02.

NET TAX Line 20, the amount remaining after de-

LINE 20 ducting from the total gross tax, Line 18

the amount of the labor credit (Line 19) is
the net amount of the tentative occupation
tax due and payable.



EXAMPLES TAX
COMPUTATIONS
FOR 1950
OPERATIONS OF
TWO MESABI
MINES

M. S. 1949
SEC. 298.09
AS AMENDED

M. S. 1949
SEC. 298.10
AS AMENDED

AUDITS
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From page 65 to page 75 of the report is
shown a copy of a company report on 1950
operations of a low-cost mine; and on page
76 to page 79 is Form 37-A showing the
detailed calculation as indicated above. Note
that there is no labor credit. Page 80 to
page 95 shows similar data on a high-cost
mine for 1950, where all of the ore was treat-
ed by heavy media concentration. Note the
substantial labor credit shown on Form 37-A,
on page 96 of this report.

Provision is herein made for the mailing
of notice to each taxpayer, stating:

(1) The amount of tax tentatively found to
be due from him.

(2) On May 15, or on the first secular day
after May 14, a hearing is held. Tax-
payers are present, and may protest
any items in the calculation of tax. The
calculations are hereafter reviewed in
the Mining Division and the revised re-
sults are discussed with the Commis-
sioner.

(3) After the hearing, the Commissioner
makes his order either affirming or mod-
ifying the original determination.

The Commissioner certifies the amount of
taxes to the State Auditor on or before June
1. The Auditor makes a draft on each tax-
payer for the amount of tax certified and de-
livers the draft to the State Treasurer for
collection.

All company reports and all calculations
of occupation tax are subject to audit by an
expert accountant regularly employed by
the Department of Taxation who has full ac-
cess to all company records, wherever such
records are kept. Such audits are made with-
in three years after certification of the tax
and may result either in increases or de-
creases from the tax as originally certified.
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DISTRIBUTION

An occupation tax of 11% is distributed
as follows:

50% to the State General Revenue
Fund;

40% to the Permanent School Fund,
and

10% to the Permanent University
Fund.

Since 1949 an additional occupation tax
of 1% goes to the Veterans’ Compensation
Fund. Ten percent of the amount going to
the State General Revenue Fund is appro-
priated to the Iron Range Resources and Re-
habilitation Commission.



65

STATE OF MINNESOTA
DEPARTMENT OF TAXATION

OCCUPATION TAX REPORT

OF

“A”

(OPERATING COMPANY)

(POST OFFICE ADDRESS)

Made pursuant to the provisions of Section 298.05,
Minnesota Statutes 1949, as Amended

COVERING OPERATIONS OF THE

Mine

During the calendar year ending December 31, 1951

N. B. It is the purpose of this form to provide for a complete re-
turn of all data relating to each mine operated during the calendar
year 1951, However, if such a return is made, it must not be assumed
by operator that all the costs and other data herein reported will be
considered or allowed in determining the amount of occupation tax
due upon the mining operations of this property.

It is important that this form be followed closely, that is, dis-
tribution of costs must be made in keeping with headings shown
herein.

Explanatory notes have been inserted at various places, a thorough
understanding of which will aid in completing the report properly.
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Dept. of Taxation No. 87— Insert Legal Description:
Legal description of preperty operated during the calendar year 1951, mk gﬁ;‘i and :";t;‘;:

Lota 1,2.3, & l‘ a.c. 1—57-21 Mining Unit,

Twp. No. sﬂ Rge. No. 2].

—Llots.l,.2,.3,.&.1,.500..2:57=21 Sec.35 See.

Swh - SE} Sec. 35-58-21 x
..Nw% - SE} Ses, 2-57-21 Sec.2 See.| 1
..... . Swh SER

1.

Extent and cost of all develop t work on said property at close of calendar year 1951, in following details:

NOTE: Please read and observe carefully: Costs under Item 1 or any subdivision thereof, must not inelude *
“purchase of fee,” “inspection costs,” or any other expenses incurred upon acquisition of property or otherwise whi
attributable to the development of same.

OPEN PIT OPERATIONS

A. Extent and cost of open pit development.—Conditions ns of January 1, 1921:

‘taxes,” “interest,”
ch are not directly

NOTE: Informution requested under Suldivision A Is for the of d ' for open pit development oa of January 1
1921, Therefore, ell information should be based on the earliest data evailable luluemmn. to |.hl| dnu. ﬁu.'hdlv!.slon A need not be snawered if dovelopment work

was begun subsequent to Junuary 1, 1021

1. Total expenditurves for stripping or other open pit development to December 81, 1820 (C-1,P.8) - - - §.
2. Total cubic yards of all materinls removed by stripping, applicable to above expenditures - - - - =

3. Estimated cubic yards of all materials remaining to be removed - - - - - - - - - .

4. Grand total cubic yards of stripping (A-2 + A-8) - - N oMW e W B W Ge o e Ve o

6. Per cent of total yurds moved to total stripping (A-2 +- Ad) - - =« =« o« = = =« =« - =

6. Total tonnage shipped prior to January 1, 1921 @ W e om W e W W e ow e e W

7. Estimated tonnage of open pil ore remaining in property aa of January 1, 1921 - - - - - - -

8, Grand total tonnage in property at the beginning of operations (A-6 + A7) - - - - = =« =
9, DEstimated tonnage of ore developed by stripping removed prior to January 1, 1021 (A-8 X A-5) - =

10. Estimated tonnage of ore developed by atrippmg ramovad pﬂor to .Tnnunl'.v 1, 1921 and mmai.nins \Inmlmd
as of that date (A-9 — A-0) e

11. The average dwelnpmant :out yer tun nf nre den.lopod by atnpping mmved prlnr to Jannnry 1, 1921

(A-1 + Al9) - - - DRSO T - —

12, Balance of expenditures unamortized as of January 1, 1021 (A-10 X A-11) =« =« =« =« =« =« « =« §.

B. Extent and cost of open pit development.—Conditions under law effective January 1, 1921:

NOTE: Buldivision B relutea wholly to the atatus of tmlﬂ pit dwelwment and to expenditurss therefor, npplicable tn l" open pit ore
Japuary 1, 1921, Under Item H-l ahuuld be shown only the b nlance, an{ carried forwonrd from Bubdivision A-13, rel
nll vpen pit develepient subsoquent to Jnnunrr 1, 1821, nd]tu or o

tor moy be inciuded under this itom, but where included nhou

1. Balance of expenditures unamortized January 1, 1621 (A-12) - - - - - - - -« =« - - . §
2, Expenditures for open pit development aubseqmnt to J'amury 1, 1921; (G 24-8, P, 8) (19.... to 1951, inclu-
sive) (See Note) - - - - - - - a e e om w

1,419,989

produced mul uent to
bends anunmn?m for

pun plt development other !.han for develonmrnt ul.unfly done by present operss
be po indicated end the nature of such expense must be fully explained under remnrks.

2,429,989 ..

- ;,2,555;,3?6 .
3. Total expenditures (B-1 + B-8) - - - - - = LT I G R A S "“‘3"915’855'"“

3,974,283

4, Amortization allowed by commission years 19...... to 1960, inclusive - - - - - - = - < §.
5. Total expenditures unamortized (B-8 — Bef) = = = =« = = *s = = o = = = = = v J.poz
6. Estimated future expenditures (Full details under subdivision C-4, P, 8) - - - - = = =« « §....7 s.'. 5123.?6‘. ......
7. Total costs unamortized, plus estimated future expenditures (B-5 + B-6) - - = - - = - - §..982,936
’ (Eifﬂzn::ﬁdm?t:l;xniﬁflﬁ:;: nc:'y‘g I]f:?l‘i‘::batl; :i?nsslé e‘m:il?lﬂ:‘o:?w ebng;stgrﬂ gmk“;l?:r ornﬂ‘n 120 s-ra
otherwise not shipped) - - - = = = = = = = = = = = = = s it 14
9 Averagecostperton (BT B8) « = o« o = 2 o = = 2 = 2 « = = = a = $..2088k . .
1,118,609

10, Total tonnage produced in year 1951 = =« =« o o = = 2 2 = = = = ‘= =
11, Proportionate amount of development costs unamortized, applicable to tons produced in 1951 (B-10 X B-9) §.

12. Balance of actual expenditures unamortized December 81, 1961 (B-§ — B-11) - - - - - - - ¢..Homa .. . ..
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C. Supplementary to and in support of subdivisions A snd B, a subdivision of the total stripping removed and the cost thereof as of

D.

December 31, 1951 is required in the following detail:

Rock Rock Other
Surface Bolid Broken Materials Grand Total
1 Str{sging prior to January
1, 1921:
1. Total yards moved - = H,haﬁ,m..
2. Total e ditures to
January 1, 1921 - - - § s s A 53,261,112
3. Average cost per cu, yd, $ $ s $ 8,.........1.%3_.......
£ Syt i
o , inclusive:
1. Total yards ] = = 8,232,531
2.Total cost, 1-1-21-12-81-60 $ $ 3 s $..22954,290, .
3. Average cost per cu. yd. $. $ $ $ - —— ) | .

8. Stripping during year end-
ing Becomher 1, 1961: ) Feiia
1. Total yards moved - =

2. Total cost to 12-31-51 § $ s N 5. 1602
3, Average cost per cu, yd. $ $ g 3 '3 Hena
Grand Total, Itema 1, 2 and 3
1, Total yards moved - - .21,661.357..
2. Total cost of stripping $ $ $ $ $..5,837,008
3, Average cost per cu, yd. $ $ $ $ $ 2695
4. Estimated cu. yds. of strip-
ping remaining, and cost of
e oy
a, Est, tntai yds, remaining l,é?ﬁ, 53 ..... ..330,703 1,987,286
b. Estimatedcostofremoval §......870,633 . 5.310,703 $. $ 3....981 336
c. Average cost per cu. yd. $ :]&0 $onnn k000 $ $ . — 38........
6. Grand total expenditures
for stripping incurred and
TS
2. Total yards of stripping 23,618,613
b.Total costs for same - $ $ § $ s._nﬁ..ﬂlg.&.'ihll...
¢. Average cost per cu. yd. $ 3 $ L $ s 3

6. Total initial tonnage of ore available for open pit mining within the proposed stripping area - - - - 110,070,988,
7. Average gtrjpp’i_ns cost per ton (B-b - B) - = & = = T T I . . L i e ..Oﬁm........
8. Total tonnage produced, open pit operations, subsequent to January 1, 1921, to year 1960, inclusive - - 63,!;11;,7'25 ......
UNDERGROUND OPERATIONS
Extent and cost of underground development.—Conditions ns of January 1, 1921:
NOTE: Notes which sppear, uader ¢ the general heading of ltem 1, Subdlvislon A and B of open pit development, are equally spplicable lo underground

1. Total expenditures to December 81, 1920:
a/Bhafls » = = = = = 2 & ® 4 & & @ & @ & = = &
b, Drifts (Main levels) or other development where capitalized > N R owm, =
Total = = = = = =« = = = &« = =« = = = =« =« = = = =
2, Total tonnage produced prior to January 1, 1821 - - - - - - - . . -
3. Estimated tonnage of ore available for mining January 1, 1921 with facilities existing at that time . -
4, Total tonnage applicable to above expenditures (D-2 +D8) - - - - - - - - - - - =
b. Average cost per ton (D-1 + Dd) - =« =« =« o a4 & 4 4 4 4 & a4 . = . = =

6. Bal of expenditures rtized as of January 1, 1021 (D8 X D-6) - - - - - - - =
Extent and cost of underground development,—Conditions under law effective January 1, 1921:
1. Balance of expenditures unamortized January 1, 1621 (D-6) - - - - -« - - . - - . -
2, Expenditures incurred subsequent to January 1, 1921 (19........ to 1960, inclusive):

a, Bhafts - - =« = -« 2 = 4 o = & = & = & = = = =

b. Drifts (Main levels) where capitalized - - - - - - - - . . .

c. Other development where capitalized = e m e om ® e e m a =
Total January 1, 1821 to December 31, 1960 - - - = = - = - . =« =
8. Expenditures actually incurred in 1951 only:
8. Shafts = = = = = = -

b. Drifts (Main levels) where capitalized - - - - e T WD
¢. Other development where capitalized - - - - - - - - - . . .
Total for year 1961 « =« =« = =« @« =« =« =« & = = « = =« » =
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E. Underground Development (Contd.)
4, Grand total expenditures above (E-1, E-2 and E-3) - . - - - wl ow e ow ow e i e i
5. Estimated tonnage of ore available for mining, applicable to total expendlturen undu‘
8, Total underground tonnage produced luhaequent to Jmnary 1, 19!.1 to yur 1950,

inclusive = = = = = 2 = =2 2 2 2 e e m e E e e ce——— tons,

b. Estimated tonnage nvll!uble !or miuinr as of Janunry 1, 1061 « « o = «
Total tonnage - - - = & = = s e m o= = a =

8. Average cost per ton (E—i E-E) - e o ® = & ‘a e e =
7. Amortization allowed by Commission 19....... to year 1060, imlmlv. w0 ow W e
8. Total expenditures unamortized (E-4 — BE-T) - - - Wt W W e
9. Estimated tanmge of ore available for mining January 1, 1951, applicnhla to devel
as shown under e o & = & = & & s = = =Siala

10, Average cost per ton (E-8 + B8) - - - - - « - - . . . .
11, Tons of ore produced from underground during year 1861 - - - . . =«
12, Proportionate amount of dwelopmont ccsts unamortimd applicable to undergroun
IQSI(EIIxE 0) - - - - O T
18, Balance of costs unamortized Decemher 81, 1951 (E-s —El2) « - & = =

14, Memoranda:
a, Total depth of shaft in feet up to December 81, 1951 = = -  « ¢ o« o L crmmemmm———" _feat,
b. Average cost per foot of sinking shaft up to December 81, 1951 - - - - = = - asa
¢. Avernge cost per foot of sinking shaft in 1951 or the lastpreceding year in w‘hieh development was dona s

2. Total tonnage of ore mined or produced from the property above described, during the cslendar year 1951, in detail as indicated below:

NOTE: This statute contemplates that all ores mined rodi b, ta: Tonna es reported hereunder, when shipped In
the year mined, must be hu«io‘nm rajlroad ""Q:iiq'o:- h“ue:g“!; any E:Iunilr yeor are su &;cl- to tax, fatlara 1o ship the ore 1o 1be year mined,
it I necessary to y foctors than railn igh ey

of the ore so mi should be reported,

METHOD OF OPERATION AND GROSS TONS MINED BY EACH METHOD

any differences in o

TOTAL TONNAGE
OPEN PIT UNDERGROUND MINED
Legal Deseriptions from which Direct Concen- = Direct Concen- " Direct Concen~
O trate O V] trate O
the ore was mined T re l'fl‘:“r! ']?01:8 trate Ore - nr.; rgr:“re
...J&W,...‘i.@.h,..ﬁm.._hﬂ-i’la
olotel,.3.&.1).. Seq.,. 2=5721 g s
ansersagde +a. ,

MW} SER
S0 SER....)

GRAND TOTAL
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Gross tons, grade and average analysia of ore mined or produced In 1951,

Grosa Tons NIL%IIOII Drr;:has. Nat.%l'dn. Dry‘}giliu Dry ézlum. M;Bm
I
A, Bessemer « - - - = = }ms“m --------- 2170, 203k 037 3,56 9,68
{
Total T d A v
o= e e - -622,100....... s SAOR: w09 o Men B .10.85 .
B. Non-Bessemer - - . -} Sabmrsinarrabnisery
Total Tonnage and Average I‘
Anglysis A e & w® @
{
C. Manganiferous - = - -}
Total Tonnage and Average !
alysis a m w =
GRAND TOTAL TONNAGE
AND AVERAGE ANALYSIS 21,318,609,
Gross Tons M 1? er{rl'on Tutal
Market value at Lake Erie Potta of s pmeat Mahet Valoe Remarks
followay | pranme = ‘31;1,16'2 ............... 39,4384 . 5.3,220 07%... Shipped prior ta. G-28
A Bessemer - - - - - ? TTOUBIER T TTYUNTB. 10w T Shipped after Aug.28
Total ...
(
Z 2,869,903 ~ Shipped prior to 8-38
B. Non-Beszemer .- - w o=
( "2,406.93B%  Shipped after 8-28
Total
C. Manganiferous Y- R, .&
({

Total
GRAND TOTAL ...1,118,609...

$.BeQAT3... $..2,975,022

BThe market value of this ore is less than the market value of standard Mesabl ore dune to the

necessary structure penalties, The fineness of this ora

should be given consideration in arriving at

4ts valuelVOTE: Screen analyses of season’s shipment for B Non-B and Manganiferous grades of ore are required as

'
ﬁa;-g of tl];ia report. The screen analyses should be complete and must show at least the percentage of material passing through
a 40-mesh screen.

All tonnages of ores and iron-bearing materials, either (1) not shown under Item 3 which were removed from the mine in
1951 and for which separate analyses were kept, or (2) shown under item 8 which were placed in stockpile in 1961 and not shipped
from the range in 1951, must be listed below, showing gross tons and analyses, Report (1) and (23 separately, Give information
on any concentration tests which may have been made on any such material. Report open pit an lmserground tonnages separ-
ately, Give legal description of land on which any such stockpiles are located,

Nat. Iron Dry Phos. Nat. Mn. Dry Siliea Dry Alum. Moist
% % %

Type of Material Gross Tons % % %
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Detailed Information With Reference to the Cost of I\ﬁnin:g: and Producing Ofe
During the Calendar Year 1951

Open Pit Underground Grand Total Gross Tons
Total minedy gross tons - - 1,118,609
Loss d ficiation,
zs: ”:e‘:nmhem‘ tlnn . ¥one
Production, gross tom . = 1,1137609
OPEF PIT UNDEI}GROUND T?TAL
#Amngu Zh '._&ve:usa '_ﬁvenga N
cost per Total Cost cost per Total Cost cost per
Cost of Development. net ton net ton net ton Total Cost
(Under this item should be sh
Tt ] SrOe
calepdar yeg.} +001 1,602 .001l 1.602
[ $ $ 3 3. $
Cost of lies used and labo
perfo:me:lu:tl.’ the mine l:nu aratt. OPEN PIT
I;l‘tfdfg : nrgoifsra“m mz: "’e&'ﬁn}fﬁé
LABOR UPPLIES TOTAL
same to thE surface of the earth. Per Ton ’ Total Per Ton Total Per Ton Total
A. Operating Costs:
L Operuting = - - 500296 §33,000 g .OW3 516,027 . 5.0k39 . 5 49,037
b. Mtco & Repairs' - -
e orame T . . L.09m1 W9,MS 055 _6L,9%8 AS3. In2pB
b. Mtee & Repairs - -
8, Truecks
a. Operating - - - -
b. Mtce & Repairs - -
4, Conveyors
a. Operating - - =~ =
b. Mteo & Repaira - -
B. Track Expenso = - - L0830 S9,3Wh ... ..0083. ..9,28L _ _..061. 68,628 . . .
6. Roadways » W
7. Drilling & Blasting - - 0099 11,0%4..... ...0117. .13,036... ...0216. .24,092...
8, Pumping & Drainage - - 003 .. h,.?BZ ............. PIOEL « '« Ry Boa...... -—.0050.. ... n.o02.....
9, Water Supply - - =
10. Seramming - - - - = ..0926.. 103,596 ...0352. ..39,336.. ..1278. 1U2,932....
11. Open Pit Supervision - -
12. General Pit Expense - - -40308 - 3&’].3? ............... <0173 19;.3.39 ....... o e OlBY 53’826
18, Mine Employees Bonus or
Vacation Pay - =~ =
14, Lean Matl & Waste Pile
Exp.
(iatental o120, +0001 95 65 0003, 160
16, Stocking Merchantable Ore
16. Contract Mining - - - s D03 o 9,328..... ..0083. ...9,328...
17. Misel., (Detail Iu}ly) - -
b,
c
d.
e
TOTAL (A-1 thru A-17) $.2181.. ¢..355,785... ¢..1512. $.169.,173... $..0L693.. $.52l,958



B. Administration and Miscellaneous Costs: OPEN PIT
vl "““ﬁ.’;‘.',’;,’;..‘“.‘f.ﬂ‘;:.‘:?,?’é’é P i O P el e
port other linl.nl:fnlln ltems un-
der 10-A and B.) *
L e - - $..0573. $..64,060... 5..0070. 5.29,04% . s...07hk. $..83,202
& l\33??1:::1 a?ngi:l:;g}n-e o '0097 J.Q,&fﬂ .Owh_ !ﬂz 0101 11,339
8, Dulugll 01:-1 io".her t?nush‘{;f-
s\:;swisionn::t? clerieal ? 0110, 12 312 +0023 2 562 0333, m)@.?.l.‘m
4. Engineering - - - - ) 1T ..18,351-. ST i 3 ) 3 RS 4.3}5 ....... ....anTS. ...... 19, S
S Samping Btey. —YIME L0029 . ah,33.. ...0005 .. 10,775.. ...0234 ..26,138
6. Experimental Expense -
7. Miscellaneous (detail fully)
a. $
b. $
. $
Total administrative expense - Sam?3 $120.;05'£ s,&m &......35;.9.&5..,..... s...'}”.l;? 3_.;..-55&1'}?
TORNG CosTs (s 3. 425 s W75,839... 3...1826 4 204,258 o  6oB0. 5.680,097
' UNDERGROUND
LABOR SUPPLIES TOTAL
C. Operating Costs: Per Ton Total Per Ton Total Per Ton
1. Mining - - - - = $ $ 3 $ 3. $
2, Timberlng - - - =
8. Tramming - - - -
4, Conveyors - - - .
b. Pumping « - - - =
6. Hoisting - - - - -
7. Repairs - - - - -
8. U, G. Supervision - , -
9, Genl U, G. Expense - -
10. Gen'l Surface BExp, - -
11, Miscl, (Detail fully) - -
a. 3.
3 [3
e 2
d. 3
TOTAL (C-1 thru C-11) $ $ 5 $ $ $.
D. Administration and Miscellaneous Costs:
(See note above)
1. Mine Office—Mine supervi-
sion and clerieal - - -
2. Range Office—Mine nupar-
vision and clerical -
8. Duluth or other central of-
fice in Minnes ine
supervision and elerieal -
4. Engineering - - - -
6. Laborato Assaying,
Smpm? (. aying,
6. Experimental Expense - -
7. Miscl, (detail fully) - -
a, $
b. $
e, 3
d. $
Totsl administrative expenss -  § $ $ $ s $
TOTAL UNDERGROUND
OPERATING COSTS (C+D) $ $ 3 $ $ $
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10, Miscellaneous items of expense not
IA'l.cIuded under items 9-B and D:

1, Insurance on buildings and
equipment used in opera-

.= = - - - -

2, Personal injury expense ac-
tually paid:

a. Premiums for compensa-
tion and liability insur-
BB Foorsorrmorsrirmasssssssspsrsssassss

b. Medical and hospital ex-
penses $..

¢. Settlement of injury or
death claims §

d. Safety or other miscella-

::ﬁ:;‘ e{fem (xi\r:" ﬁ

Total, a tod - - = -

8, Total personal property taxes
(Levied in the year 1951 and
payable in 1952) 3a+8b,

a, Perzonal gmpsrty taxes
levied in 19561 on mining
eqni:llment and otherm%;]r-
sonal property  ac vy
used in or attributable to
mining operations:

Total taxable valuation -
3

Total taxes levied - =
b. Total stock pile tax:
1. Total tOnS....civccrsnss
2. Total tax $..irerersseran

¢, Ore in stockpile May 1,
1961, placed therein sub-
sequent to May 1, 1850

Tons

d. Proportion of total stock-
pile taxes levied in 1951
;g?liuble to tonnnge un-

By = o = s

4. Social Security taxes pald in
1961 - - - - = =

b, Pensions = - - - - =~
6. Group Insurance- efe.. _
Total, Ttem 10-A - - =" =

1. Administration, offices out-
side of Minnesota - - -
2, Contributions, donations, en-
tertainment, ete. - - -
8. Assoclation dues,
ments, advertising, dis-
counts, exchange, ete, = -
4, Contingent expenses, such as
clubhou garden P
examinations, ete. - - -
G. Legal expenses - = =

€. Maintenance and upkeep of
mise, real estate and dwell-

1 - - = = - -

7. Depletion, interest, charges,
ete, - & = = -

8, Idle mine expense (mines
idle during year 1961) - -

9. Costs not included above -
Total, Ttem 10-B - - - -

Total, Misc. E:
M A and B - - - -

OPEN PIT UNDRLRGROUND 'IL’OTAL
” Average " Average " Average E
cost per Total Cost cost per Total Cust cost per Total Cost
net ton net ton net ton
50021 §.2,398 $ $ $ s
$..0008.. s.....873 $ $ $ $
.0129 1L, 399
#0097 .... . 88........
a.g%g.g..,. e
b SO & V£ 5
$0518 " ;..31:2” ........ $ 8 $ $
$ $ $ $ : $
+0003 266
«0020.... ..2,250
Eabor 11,962
Q01 ..1,192.... .Supplies «10,770
0155 . 17,381 ... Misc,. Cleveland.axpens
%0189 . suzl,l'g%gihf ....... % R % s
«0707 ¢ 19,078 $ $ s 3




11. Yotal Royalty accruing on tonnage

mined in 1951 - -+ .« . .

SUEDIVIDE ABOVE TOTAL
ROYALTY INTO:

A. Portion represented by advance
royalty credits, applied on 1961
t 3

B. Portion represented by liquidat-
ed royalties applied on 1961
t 3

C. Balance (Item 11 — A 4+ B)
currently paid or acerued upon
ore produced during year 1851

Totnl Amount of Realty Taxes, ex-
* clusive of Special Assessments, lev-
ied in 1061 (payable in 1962), upon
the legal descriptions shown on
page 2 : 8
Amount of Ad Valorem Taxes levied
in 1961 applicable to the tonnage
mined in 1861 - - - « =

13. Mine Plant and Equi,?.ent (Exclu-

#ive of Beneficiating
A. Standard Mine Plant and
Equipment — Additions
betterments in 1951. $12§ '?63
1. Gross capital investment
Dee, 81, 1961 $..ormicncrnansee
2. Depreciation for 1051 - -
8. Total charged off at close of
1861 [ e

B, Motorized Equipment-—- .Mdl—
tions and bettarmentbn 1861,

1. Gross capital “investment
Dee. 81, 1961 $ocvvrcvccinnniniorasnsss
2. Depreciation for 1961 - -
3. Total charged off at close of
1961 . TR
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OPE‘N PIT UND‘E]}GROUND TPTAL
" Average " " Average "7 Average =
cost per Total cost cost per Total cost cost per Total ecost
net ton net ton net ton :
5..1250.. 5.339,805... $ $ $
5.a0361 s 10,395 . 3 s 3
5...0ul9 50,224 s.(6% of ¢2,547,387.98,x 32,86%)

5..,0782 LQU;S! ...... :_(.?51‘,,95 :1.0615,605.91!! 32.06’)!

STOCKPILE LOADING, BENEFICIATION, TRANSPORTATION AND MARKETING EXPENSE

14, Stockpile Loading:

A, Shipments from stockpile, 1951

1. Tona Shipped .........

2. Cost of Loading $....

8. Cost per ton $...rmsemenn -
B. Tonnage Stockpiled in 19561

1. Total Tons Stockpiled

2. Cost per ton (A-8) $.ocevnnn
8. Cost Ap licable to
Stockpiled, B-1 X B-2

"
o
ol

15. Beneficiation (Detaﬂ on Page 10)

Tons cone. produced

A, Washing - -

B. Drying - -

C. Crushing &
Sereening
D. Sintering -

E. Jigging - -

F. Heavy medium

G. Pelletizing -

H. Flotation -
Total cost of beneficiation
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16. Transportation.

A. Rail freight (Based on
in eﬂa::lgear‘ls 51) -

tons §
tons $

'mm

per ton
per ton

[UR—— . T W——

B. Vessel freight (Based on
in effect year 1961) -

rates

- -

tons $ per ton
tonn $. per ton
............. tons $..............per ton
0. Vessel unloading (Based on

rates in effect year 1951)
D. Federal Transportation

tax

Total Transportation Expense
17 mnummndmumtmmm

tion and marketing
A. Marine Inmnuu~ -

Marketing expense §.......... ..
arketing ;:Eansa 3.

C. Omo anal
D. | M

!]sneoul ihml not ex-

ressly enumerated, (Detail
unde!

r re-

arks) -
Total Item 17 - -

—

Total Cost of Transportation and

Marketing (Items 16 & 17)

GRAND TOTAL COSTS, YEAR l!ﬁl
(Iteme 8 to 17) - - =

OPEN PIT UNDERGROUND TOTAL
" Average R Avera " Average i
cost per Total cost cont pg: Total cost cost p%r Total cost
net ton net ton net ton
$ 3 s s 1 $

$2.8027. $.3,135,132..

$..40020.

- 5 .0500
+0072

0150

5..00Th2

wp®3L.... $ $

55.950_.. .. $Commiasion

8,011

16,779 (A)

..... 82,951..... 3 $

Cleve, @xp.

ﬁ,m’m_ ..... $ $

$.308112 . 41,296,757 . 3

DETAILED INFORMATION WITH REFERENCE TO BENEFICIATING ORES MINED FROM THE

3.

Government description of tract
upon which plant is located

Washing

Plants

Drying
Plants

MINE, DURING THE CALENDAR YEAR 1951

Crushing and
Sintering Screening
Plants Plants

Plant and Equipment:
A. Additions and bettarments
in 1861 - - -« - =

(Detail of these itema must ac-
company report,
Gross capital inventmmt for
depreciation as shown gy your
books at close of year 1961 -
Amount charged off tu dqa.ro-
ciation year 1951 -
Total amount charged off to
oﬁpﬁme{nﬂon at close of year
Net investment outstanding in
plant and equipment at elola of
year 1061 - - = -

$ $

DETAILED COSTS8 OF BENEFICIATION AS SUMMARIZED UNDER ITEM 15, PAGE 9:

A. Transportation expense
mine to plant - -p Z g
B, Labor:
1. Beneficiation - - -
2, Maintenance = = -
8. Buperintendence and
clerical at plant -« -~ -

4. Miscellaneous =~
(Detg’ fully undnr n-

mar!
Total Labor « « - =

C. Bupplies
1, Plant -« « =« =
2 Maintenance - =
3. Eluh-!c pmr - =

marks.)
Total Suppliess - - - =

3. $

£
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Crushing and
Washing Dryin Sintering Screenin
Plants Planuf Plants 'i;f:nm ¥
U, Miscellaneous other than la-
bor and supplies:

1. Workmen’s  eompensa- | $ ] g
tion (Actual costs only,
no reserve funda.)

2, Fire and other insurance
necessary to plant - -
3. Otl{:!her itemﬂ, Soma! See.
ete. - - -
(Detail tmder remnrku.)

E, Taxes:

1. Levied in the year 1951
(payable in 1962) on real
estate connected with
plant - - - - =

2. Levied in the year 1951
{payable in 1962) on per-
sonal 1l:mperty connecbed
with plant - i

F. Deprecintion #4s per item,
4, page 10 ~ -

G. Interest on ‘beneficiating
plant investment - -

GRAND TOTAL COST = = & . $ 3.
SUMMARY OF OCCUPATION TAX TOTALS
Item

s, Gross Tons. 1,118,609, L. B. Volue Ton .89 % s.9.9002
Non-Statutory Deduoctions: v Clmt Per ‘I'on
16, Transportation = = = = = = =, 6 = $.<.-g.a ...... -4 A & 3;1.35.3133..._.._.......
17. Other Transportation Items- - - - - Ny 82,957
15. Beneficiation - = - = - - -
14. Loading Stockpile Ore - - - - = -
Total Non-Statutory Deductions - = - 28769 $.3,218,000 ..
Value of Ore at Mouth of Mine - - - = 6!°‘h°!£ ......................... s“.§4?5§;933 .............. e
Statutory Deduoctions:
8. Development - - = = - - = =  $..:001} 3 1,602
9-A&C Labor & Supplies - - - - - -  ....k693 52)s,958
9-B&D Administration - - ~ - = « = 22307 155,139
10-A. Miscellaneous = = = = = = = = 0518 57,989
1. Royalty - = « = = = = = = 41259 39,815
12. Taxes on Ore Mined - = = = - - +0361 10,395
13. Depreciation of Plant & Equipment - - - 21231 137,681
Total Statutory Deductions = = = = =« -9155!‘ 1,057 » 579 $
Taxable Value - - - = = = = = 5'0950 5,699 354 3

REMARKS.(A). This. is. royelty. tax.requirad.to_be. paid under. terms.of. these.leases.to permit shipment .
of ora from the mine,

Sate o e
County of.
I do solemnly swear that I am the

(Official title)

of. ; that the foregoing report was made by me, or under my supervision, and that the mat-
{Operating company)

ters therein set forth have been transcribed from the records of this Company and are true and correct to the best of my knowledge and belief,

Subseribed and sworn to before me this. day of 1962,

Notary publie.
My commiasion expir
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FORM NO, 37T-A

DEPARTMENT OF TAXATION
STATE OF MINNESOTA

TENTATIVE DETERMINATION UNDER MINNESOTA STATUTES 1949, SECTION 298, AS AMENDED, OF

THE AMOUNT OF OCCUPATION TAX DUE FROM ON MINING
OPERATIONS OF MINE, DURING THE CALENDAR YEAR 1961,
1. Character of operation: Open Pit___X Underground
2. Total tonnage mined during the calendar year 1951__ _l,nﬂ,ﬁﬂa____tm
8. Loss by beneficiation tons.
4. Net marketable tonnage mined 1,118,609 tons.
6. Market value of net tonnage mined Per Ton $_8,917  Total Value $.9,915,038,69

NON STATUTORY DEDUCTIONS: COSTS BEYOND MOUTH OF MINE

8. Cost of loading ore from stockpile, ore mined in
1951 tons Per Ton §_— ___ Total Cost §
. Cost of beneficiation _ _Per Ton Total Cost §—
8. Transportation cost Per Ton § Total Cost $3,135,132.31
. Marketing Expense Per Ton § Total Cost 55,650,580
10. Misc. (See detail on reverse side) Per Ton §$ Total Cost §.__2,237,00
Total - Items 6 to 10 Per Ton $ Total Cost $32193,020.11
Valge of Ore At Mouth of Mine_____ Per Ton $______ Total Value $6,702,018.58
STATUTORY DEDUCTIONS
11, Cost of Development Per Ton $____ Total Cost $___1,602,00
12, Cost of Mining
a. Labor Per Ton § Total Cost 3_151_7_5 85.00
b. Supplies Per Ton § Total Cost $__169,173.00
b e g Per Ton § Total Cost §_ 94,541,00
d. Administrative Expense—Duluth or other
central office in Minnesota Per Ton § Total Cost $__ 14,870.00
e. Deprec. of Mine Plant & Equipm't. Per Ton § Total Cost §.124,592,00
f. Misc. (See detail on reverse side) Per Ton § Total Cost §—_103,713.00
18. Royalty Per Ton § Total Cost $_132,015,00
14. Ad valorem taxes on ore mined % Per Ton § Total Cost &._.,hﬂ,515,99
Total - Items 11 to 14 ; Per Ton § Total Cost 9ol 610,99
15. Value of ore for purpose of tax $5,7372,407.59
16, Gross Tax upon such value at 11% $ 631,114,83
17. Special Tax for Veterans Adjusted Compensation (See. 298.011) (1% of No. 15) $— S7,37h.08
18, Total Gross Tax (16--17) $608,488,91
19. Credit for Labor as per Sec. 298.02___ $
20. Net Amount of Tax Due and Payable (18-19) $688,488,91
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Item 7. Cost of Beneficlation
Transportation 3
Labor

Supplies
Miscellaneous
Taxes
Depreciation® (See detail below)
Interest** (See detail below)

R g

10.
11.

Depreciation Allowance for 1951
Depreciation as above—Item 9.
Add Loss—Deduct profit on equipment and rentals

Total $
Plant Investment—12/31/60 $
Additions—Year 1951 $
Retirements—Year 1951
Net Additions
Amount to Depreciate at 12/31/51
Depreciation allowed to 12/31/50 $
Less Depreciation retired in 1951
Net Depreciation Allowance
Depreciation @ 6% on Item b.
Total Depreciation to 12/31/51
Undepreciated Balance—12/81/651

Depreciation Allowance for 1951

**Undepreciated Balance as at 12/81/50. e
Interest @ 6% on 12/31/50 Undepreciated Balance )
Item 10, Miscellaneous
Marine Insurance s 2.237.00
Cargo Analysis ; g :
Other Items.
Total $_2,237.00
Item 12f, Cost of Mining — Miscellaneous
Engineering s 19,566,00
Laboratory —26,138,00
Item 10-A 67,989.00
Item
Total $.103,713.00
Item 12e. Depreciation Standard Plant Motorized Equipment
1. Investment — 12/81/60........ccccrmerne 2 825.00 $.721,216,00
2. Additions — Year 1951 ................. $-125,563,00 3343, 360,00
8. Retirements — Year 1951 i e
4 Net Additions.......o.coereecrene _125,563.00 343, 360,00
6. Amount to Depreciate at 12/31/51 2,547,388,00 1,06h,606,00
6. Depreciation allowed to 12/81/50.. §2,1792,642,00 mg_
7. Less Depreciation retired in 1951..
8. Net Depreciation Allowance.... '._ ¢
9. Depreciation @ 6% on Item b........ E;Ez;
10. Total Depreciation to 12/31/51 00 812,165,00
11, Undepreciated Balance—12/31/51(t0 10§ res) 00 m_l

Depreciation Allowance for 1951

Depreciation as above — Item 9............ . ¢ 113,007.00 $ 266,152,00

Allocated.to.No's 3 .& L(6T¢14%) 8,694.00
Depreciation Allowance for 1951.... 00 »
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SUPPLEMERTAL WORKSHEET

Property.
ITEM 5 lake Erie Value
Grade of Oro Tons Nat Fe Phos Silica | Thru 40N Yalue/ton Total
Bessemer !-l96-509 57570 .0& 30_5'6 5513? 9-3828 !‘_1658‘6“065
9.1673) (,1155) (~20,00)
Non-Besgemer 622,100 | 53,28 079 | 7,37 | L3.0h |8.3869 [5,217,490.,L9
[ 8_(58&{ : (=20.00)
Buyer's Acct,
After 8 - 27 . 18025 | 78,896.15
Oross value 0,025 S1
Less 3% shrinkage
Lake Erie value [6.917L 9,975,038,69
ITEM 8. Transportation
Tous [ Cost/ton Total
Thru 8-27 680,905 1,887,811,16
After 8-27 437,704
1 2.
ITEM 14 Ad Valorem Tax Allowance
Deg iription District SD Reserve (toos) Aasessed Value Mill Rate Tax (miseral,
|_Group.: 1 v | 27 2,957,611 1,0k0,k90 | 128,kk |133,640,54 |
Productlon._l,_'llﬂ,ﬁm___ = 8,774 Ttotal tax 1,983.92
Reserve 12 741,973 Allow 8,22 4| LO
ITE4 19. Credit For labor
Total labor cost
Tons produced
Labor cost per ton
Excess of 50¢ & not more than 85¢ x .10
Excess of 85¢ X +16
Labor credit earned tons x
Excess of B0¢ ] l x .10 l
labor credit earned tons x 0 ) 3
L W

Total labor credit

earned

Maximum credit allowable

% x gross tax @ 11%

Credit not used under limitation
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DEPARTMENT OF TAXATION
STATE OF MINNESOTA

FINAL DETERMINATION UNDER MINNESOTA STATUTES 1949, SECTION 298, AS AMENDED, OF THE

AMOUNT OF OCCUPATION TAX DUE FROM. ON MINING
OPERATIONS OF MINE, DURING THE CALENDAR YEAR 1951,
1. Character of operation: Open Pit____ X Underground
2. Total tonnage mined during the calendar year 1951 1,118,609 tona,
8. Loss by beneficiation tons.
4. Net marketable tonnage mined 1,118,609 tons,
6. Market value of net tonnage mined ____  Per Ton §—__ Total Value e
NON STATUTORY DEDUCTIONS: COSTS BEYOND MOUTH OF MINE
6. Cost of loading ore from stockpile, ore mined in
1951 tons Per Ton §_____ Total Cost §—
7. Cost of beneficiation Per Ton §. Total Cost $__________
8. Transportation cost Per Ton $______ Total Cost $—_________
9. Marketing Expense Per Ton §. Total Cost §—
10. Misc. (See detail on reverseside)—__ Per Ton $______ Total Cost $_______
Total - Items 6 to 10 Per Ton . Total Cost [
Value of Ore At Mouth of Mine ____ Per Ton § ____ Total Value |
STATUTORY DEDUCTIONS
11, Cost of Development Por Ton $_____ Total Cost $§———
12. Cost of Mining
a. Labor Per Ton §______ Total Cost $_______
b. Supplies Per Ton §______ Total Cost $—_________.
¢. Administrative Expense—Mine and
District Offices Per Ton §____ Total Cost $—
d. Administrative Expense—Duluth or other
central office in Minnesota____ Per Ton § Total Cost $_—
e, Deprec. of Mine Plant & Equipm’'t ________Per Ton § Total Cost $__
f. Misc., (See detail on reverse side) - Per Ton $_____ Total Cost §______
18. Royalty Per Ton § Total Cost §
14. Ad valorem taxes on ore mined i 0 0 T e Tolal Cook § e e
Total - Items 11 to 14 Per Ton $___ Total Cost .
15, Value of ore for purpose of tax $.5.737,407.59
16. Gross Tax upon such value at 11% $ 631,114.83
17. Special Tax for Veterans Adjusted Compensation (Sec. 208.011) (1% of No. 15) $ 47' 37408
18, Total Gross Tax (16-4-17) ¢ 688,188,91
19, Credit for Labor as per Sec. 298.02 %
20. Net Amount of Tax Due and Payable (18-19) $ W
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STATE OF MINNESOTA
DEPARTMENT OF TAXATION

OCCUPATION TAX REPORT

OF

“B”

(OPERATING COMPANY)

(POST OFFICE ADDRESS)

Made pursuant to the provisions of Section 298.05,
Minnesota Statutes 1949, as Amended

COVERING OPERATIONS OF THE

__ Mine

During the calendar year ending December 31, 1951

N. B. It is the purpose of this form to provide for a complete re-
turn of all data relating to each mine operated during the calendar
year 1951, However, if such a return is made, it must not be assumed
by operator that all the costs and other data herein reported will be
considered or allowed in determining the amount of occupation tax
due upon the mining operations of this property.

It is important that this form be followed closely, that is, dis-

tribution of costs must be made in keeping with headings shown
herein.

Explanatory notes have been inserted at various places, a thorough
understanding of which will aid in completing the report properly.
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Dept. of Taxation No. 37— Insert Legal D :
Legal description of property operated during the calendar year 1951. mg v?l.th e ::gh fﬁ"t;‘i:

ining Unit,
B S00,.. 36-59-18 Twp. No. g9 | Rge.No. 38
v AW=8E... Sac, .. 365918
~—BH-SE... Sec,.-36-59~18 Sec |y See.

3 x

I
Sec. See.

L. Extent and cost of all development work on said property at close of calendar year 1951, in following details:

NOTE: Please read and observe carefully: Costs under Item 1 or any subdivision thereof, must not include “taxes,” “interest,”
“purchase of fee,” “inspection costs,” or any other expenses [ncurred upon acquisition of property or otherwise which are not directly
attributable to the development of same,

OPEN PIT OPERATIONS

A. Extent and cost of open pit development.—Conditions as of January 1, 1921:

6.
6.
1.

9.
10.

11.

12,

g e g et s v e o Bl R - g B K g oo T il v g by By AR A
was begun tllhuum{. to January 1, 1821.

Total expenditures for stripping or other open pit development to December 81, 1920 (C-1, P. 8) = =« = $ee
Total cubic yards of all materials removed by stripping, applicable to above expenditures - - - - =

Estimated cubic yards of all materials remaining to be removed - - - - -« -« « « - .

Grand total cubic yards of stripping (A-2 + A-3) - - woel Tl e e R S o e

Per cent of total yards moved to total stripping (A-2 +- A4) - - = = - - = = -« - = =

Total tonnage shipped prior to January 1, 1921 e R Ve 6 el W W e

Estimated tonnage of open pit ore remaining in property as of January 1, 1921 - - - - -« - =«

Grand total tonnage in property at the beginning of operations (A-6 4+ A-T) - - - -« - « =«
Estimated tonnage of ore developed by stripping removed prior to January 1, 1821 (A8 X A-6) - - -

Estimated tonnage of ore dweloped by vtrlppmg mmwed prior to .‘I'annar:r 1, 1921 and reminins unmi.ned
as of that date (A-9 — A-6) - - s i

The avernAge dwelopnnnt cont par ton of m davaloped b} ctripp!as rmwad prlor to Janum 1, 1921 s

Balance of expenditures unamortized as of Janvary 1, 1021 (A-10 X A-I1) = = =« « = = & = e

B. Extent and cost of open pit development.—Conditions under law effective January 1, 1921:

NOTE: Subdiviaion D relates wholly to the status of open pit development and {o expenditures therefor, applicable ta -Il osu pit ore produced subsequent to
Jla]nllnry 1, i:I.1|2| Under Item B-1 .‘Imn:& be shown on]r 21. balunce, if n:w, earrled ltoxnld !mn: B&:di\;g.on’.\.-hz ! - l. ; d“d' b;xpemﬂh:m for
all o for open p velo] o n r development ac II! ¥ done resent operas
lor may b- included under this item, but where lnu}udui should be so indleated and Iil ve of i y i L kn.

o nature of sush expense must be fully explained under remar]

Balance of expenditures unamortized January 1, 1921 (A-12) - - - -« <« - « =« = = & =
2. E&engsitgreﬁoh; o{:en pit development. '_ qu ‘.to .‘ uary 1, 193_1 (G-2+8 P 8) (l?.batu 1951 1nelu- ,MS ,.1&5;%
3, Total expenditures (B-1 4 BB) = = = = = = =« = = = 2 - = = = = « = $..87%,285.0L.
4. Amortization allowed by commission years 19._... to 1060, inclusive - - - - - - - - - $..629,909.39
5. Total expenditures unamortizad (B3 — Bd) - = = <« = =« = - - - = « = - = §..205,279.65..
6. Estimated future expenditures (Full details under subdivision C-4, P.8) - - - - - - - o §..276,175,10
7. Total costs unamortized, plus estimated future expenditures (B-5 4+ B-6) - - - - = - =« - $..9523.450.75.
8. Estimated tonnage of ore in or at property, January 1, 1961, applicable to expenditures shown under B-7. ‘

(This estimate should include any ore ed, applicable to these expenditures, which may be in stockpile or

otherwise not shipped) - - - = = = - = = = = = = = = = = = = = ..lﬁ65’.s ..............
9. Average cost per ton (B-7+B8) - - - - - - - = e e e e = = = o= PO S Lm.‘...._m
10. Total tonnage produced in year 1961 - - - - « « - - o . - - (218, '275.65) 291,637 .
11. Proportionate amount of development costs unamortized, applicable to tons produced in 1951 (B-lo X B-9) §.. 325,610.63
12. Balance of actual expenditures unamortized December 81, 1061 (B-f — B-11) - .- - - - - - $=81,335.03

LEGISLATIVE REFERENCE LIBRARY

g, Empm g eemme g VU e R AITRAIRDAIT™/M”RIAAS"T™A
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5 t bdivisio th
C %'fi‘:ﬂ::'a'ff;% l.ﬁ 2“';& inlgl :amu“ha d): h:ﬂn,d B, a sobdivision of the total stripping removed and the cost thereof as of
Rock Rock Other
Surface Bolid Broken Materials Grand Total
1. itr{g&lns prior to January
1. Total yards moved - -
2. Total expenditures to
January 1,1921 - - - § . H 2 $
8. Average cost per cu, yd. $ $ s, g 3
S e R, o
o ; ve:
1, Total yards moved - - ... 83,070 .. o S — zﬁh,SQﬁ ............ 15,0&1 ......... ..1,952,123......
2Total cost,1-1-21-12-31-60 . 468,369,109 . ¢ 5.197,020.h0 5 .1,766.57 .. $.667,160.16..
8. Average cost per ot & et @BAD . S e $aB9R5 .. $oabllh.......... S oB33T... =
il Ao T o
ecember 81, 3
1. Total yards moved - - ._..196...5”1 ..!-3.!11 e AT - _...‘2.'1}4020 et
2. Total cost to 12-81-51 $.62,808.06. .. . . 3.146,216,82° ¢ 320%3_2);33__
8. Average cost per cu. yd. §....a 192 §. 3...1-1.9.‘8‘.?‘.6 $ F - 31
Grand Total, Items 1,2 and 3 ;
1, Total yards moved - = 359175.1_ .................... . lLlaJ. .!Li._,._ ].::'goh?,.._.. 1.&2? 3,743
2. Total cost of stripping aﬁlﬁﬁﬂ;?ﬁ_ N . 3.343,210,27" ;}ng_.,-ﬁ_____ sml..zm 2Ol
8. Average cost per cu, yd. $..x $ $ 20193 $..2> Il $0.8 ?
4. Estimated cu. yds, of strip-
ping remaining, and cost of
remo pame &8s De-

cember 31, 1951:

Est. total yds. remaining .. 14,000 . NERNSIO . - &, | ., . 257,6Lh
b, Estimatedcostofremoval $. 8530000 3. T $265,121.00. 8,30 " 4.276,115,30.
c. Average cost per cu, yd. $........ 65 $ S 0719

6. Grand total expenditures
for stripping incurred and
to be incurred as of 12-81-
51 (C-1 to C-4, incl.)

; " 51,367
a. Total yards of stripping ....S13: 151 e 660,515 17,121 1,551,307
b.Total con tor same - $599211:25. 5.608,968,23 BRI - oL 151
o N ek s S SRR M 5...+9220 51019 ,
6, Total initial tonnage of ore available for open pit mining within the proposed stripping area - - - -
7. Average stripping cost per ton (6-b +68) - - - « & . 4 &4 4 4 4 & « - . =
8. Total tonnage produced, open pit operations, subsequent to January 1, 1921, to year 1950, inclusive - -
UNDERGROUND OPERATIONS
D. Extent and cost of underground development.—Conditions as of January 1, 1921:
NOTE: h:o:- w‘hl.eh“l.?::é under the nmn-l beading of Item ], Bubdivislon A snd B of open plt development, are equally applicebls to underground

1. Total expenditures to December 81, 1920:
SBhElE = e R e Wow e W R e W R o e e e i i
b. Drifts (Main levels) or other development where capitalized T T N ST -

S R P

2, Total tonnage produced prior to Januvary 1, 1821 - <« - =« =« o o o 2 o 2 @« = = =

3. Estimated t of ore available for mining January 1, 1821 with facilities existing at that time - -

4. Total tonnage applicable to sbove expenditures (D-2 4+ D8) = - .« -« « .« « =« « =« =«

B6. Average cost per ton (D-1 + D4) - - -« - = = - - 2 - = =+ & = = = = =

6. Balance of expenditures unamortized as of January 1, 1021 (D-8 X D-6) - - - - - - - =
E. Extent and cost of underground development.—Conditions under law effective January 1, 1921:

1. Balance of expenditures unamortized January 1, 1821 (D-6) - - - - - - - . . - - -

2, Expenditures incurred subsequent to January 1, 1021 (10....... to 1960, inclusive):
o, Shafts - - - = -« =« - « - . 4 = & . . = -« = - %
b. Drifts (Main levels) where capitalized - - - - . e . IR T TN,
¢, Other development where capitalized - - - =« = < <« = - < < S
Total Januery 1, 1921 to December 81, 1850 - - « « =« =« « « o =« =« = =« o = = §

3. Expenditures actually incurred in 1951 only:

a. Shafts - . = - = -

- - - - - - = - - - - - -

b. Drifts (Main levels) where capitalized - - - - . m oow.  w w
¢, Other development where capitalized - - - - - . . . . . . .
Total for year 1061 - - = = = = = = = = =« - =« - . - =




E. Underground Development (Contd.)
4, Grand total expenditures above (E-1, E-2 and E-3) - =« « « « - - . = = = 8
6. Estimated tonnage of ore available for mining, applicable to total expenditures u.ndsr E-4
8. Total underground tonnage prcduced, subaequent to Jnnuary 1 1931 to year 1960,

inclusive - - = tons

b. Estimated t e availabl Bk minjng as of .Tsnunry 1 1961 - - - - - tons
Total tonnage - - - A e o s o a m m e s e e e e e m om m =
6. Average cost per ton (E-4 + E- 5) - = m e = Yo & o otal W WY T @ s
7. Amortization allowed by Commission 19........ to year 1950, mcluswa 2 e @ W e @ RN @ oA

8. Total expenditures unamortized (E-4 — E.7) - -

9, Estimated tonna ge of ore n\rmlabla for mining Janu.nry 1; 1951, app!iceble to de\relopment eosts nnamortized
as shown under

10, Average cost per ton (E- E =+ E-ﬁ} - = o= Wi R W (T N W JEE &% T S &

11, 'Tons of ore produced from underground during year 1951 L N N E

12. Proportionate a t of develop t l:oats unnmortlzed app‘hcable to underground ore produced in the year
1061 (E-11 X E-10) ~ = = = = M b o A o e e

18. Balance of costs unamortized December 81 1951 (E-a E-:z) T
14. Memoranda:
a, Total depth of shaft in feet up to December 81, 1861 - - . . . . .
b. Average cost per foot of sinking shaft up to December 81, 1961 - - -
¢. Avernge cost per foot of ginking shaft in 1951 or the last preceding year in which dev

t was done §

2., Total tonnage of ore mined or produced from the property above described, during the calendar year 1951, in detail as indicated below:

OTE: This statute contemplates that all ores mined or produced In any celendar year are subject to tax, P d h der, when ohipped in
tha year mined, must based upon railroad shigplnq vuig!m (long tons) Whera _' fnilure to ship the ore In the year mined,
it Is neccasary (o apply mun other than these any diff in dlael th h aub hippi

of the ore so mined, should be reported.
METHOD OF OPERATION AND GROSS TONS MINED BY EACH METHOD

TOTAL TONNAGE
OPE‘N PIT ® UNDERGROUND MIN:ED
Descripti ch Direct Concen- " Direct Concen- Direct Concen-
Lead the nrz wﬁ;::?a‘m Ore trate Ore Ore trate Ore Ore trate Ore
Tons Tona Tons Tons Tons Tons
i TH=HE... 800, . 36m5%dB ..o s i 12,560..... AT 960
« iw3E. 800, 365918 .. ... 81,692 ..182,365..... 20,692 MBR65.......

GRAND TOTAL 91,692 . 199,925 . 91,692 199,925 . .
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3. Gross tons, grade and average analysis of ore mined or prodaced in 1951,

Gross Tons

Nat. Iron  Dry Phos. Nat. Mn.
% % "%

Dry Biliea Dry Alum. Molst
% % %

Before B8-28-51 tw.ﬁl.ﬂ'&

Aeter®3esy © T 7 ").a3,793

Tolal Tesgs sal Aveenes AR B0 . _OW . _ 0

3382 W70 8,09

| 157,748

8.28.51
e i PR

4,053
Total Tonnage and Average ' a
Analysis - - - - - 210,798 . . 6,838, _.062 . BT kB0l Aa97T.. 13.53
C. Manganiferons - = = =
Total T and A
mbsie . L .20.817....... h8.35.. W05 . __ .83 168 _ 1,62 12,02
GRAND TOTAL TONNAGE '
AND AVERAGE ANALYSIS
Gross To M Eetr‘?'oln t M E;ou{?ﬂ Remarks
ns arket Value a arket ue Aarl
Market val t Lake Erie Ports of %
4, :r%'mh:; ey e - L. E. Ports - Lake Erie Ports
ollows:
80,819 . BT 676,80.82

A. Bessemer - - - - - =

E e S,

Total !....M;ﬂlﬁ__.__._._.. 8,378 676,80k, 82
B. Non-Bessemer - -}ﬁﬁ;'ﬂ'ﬂ """" . 6,8568 " L Ll5 NI3.8E
m:mq,.tza_.._..._..m.-,. 60368 " LI, I3, 8
)
C. Manganiferous - - - -;.
GRAND 'ro:;u:: R B $7,27756... $.2,122 258.66..

iferous grades of ore are req

NOTE: Screen analyses of season's shipment for Bessemer, Non-B
part of this report. "h
a 40-mesh screen.

All tonnages of ores and iron-bearing mhrials. either (1) not shown under Item 3 which were removed from

) shown under item 8 which were placed in llockpﬂe in 19561 and not sh
srou tons and nnal
e on any such mate
ately., Give legal description of land on which any such stockpiles are local

1961 and for which separate analyses were kept, or (
from the range in 1961, must be listed below, nhnwin
on any concentration tests which may have been ma

and M nired a
@ screen analyees should be eampleta and must show nt least the percentage of material passing r.‘hmugh

the mine in

es, Report (1) and (2 Give information
t;.ﬂ!t.qma-!; open pit aml) u.ns mnnd tonnages separ-

Nat. Iron Dry Phos. Nat. Mn, Dry Bilica Dry Alum. Moiat
Type of Material Gross Tons % % % % % %
...... Comcentrates.. . . ...9,99. .. ... .b8.67. .. ..062. . ._21.26 . . ..16.29. ..L29. .. .9.80 .




5.

6.
7
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Detailed Information With Reference to the Cost of Mining and Producing Ore
During the Calendar Year 1951

Total mined, grosa tons - -

Loss doe to beneficiation,
gross tons - & &

Production, gross tons - -

Cost of Development.

Under this item should be shown
evelopment costs applicable only
to the tonnage mined during the
calendar year.)

Cost of supplies used and labor
erformed at the mine in separat-
ng the ore from the ore s in-
cluding hoisting or ecanveying
same to the lurfnce of the earth,

A, Operating Costa:

1, Power Shovels
a. Operating - - =« =

b. Mtce & Repairs - -
2, Locomotive & Cars

o, Operating - - -« =

b, Mtce & Repairs - -

8, Trucks
a. Operating - - - =
b, Mtce & Repairs - -
4. Conveyors
a. Operating - =« =« =«
b. Mtce & Repaira - -
b. Track Expense - =~ =
6. Roadways o W e

7. Drilling & Blasting - -
8. Pumping & Drainage - -
8, Water Supply - - -
10. Scramming - - - -
11, Open Pit Supervision - -
12, General Pit Expense - =

18, Mine Employees Bonus or
Vacation Pay - = =

14, Lean Matl & Waste Pile

Tons or Yds.

. F171 11 [— e
16, Stocking Merchantable Ore
16. Contract Mining - - =

17, Miscl. (Detail fully) - -
a,

c,
d.

TOTAL (A-1 thru A-17)

Open Pit Undergronnd Grand Total Gross Tons
— 523,946 523,946
232,329 232,329
.__m,ﬂl’l 291:611
OPEN PIT UNDERGROUND TOTAL
X Average o '_.&venn giP PAnnn
cost per Total Coat cost per Total Cost cost per
net ton net ton net ton Total Cost
$1,1200.. $.326,610,68. 3 5. $.1.020.. 3326,610.68
OPEN PIT
LABOR SUPPLIES AL
Per Ton Total Per Ton Total Per Ton Total
$...3209.. $93,592.63.. $.3775.. s110,068.72. 5...698L 3203,661,35.

0208 _6,078.72. .. .0208 .6,078.72...
.40376... .10,971.77. ..0598.. 17,u42.08.. ....097h .28,413.85.
t..a.:ﬁl?..... 3..‘19.6;.135.-“ 8..-1‘433...- 3.}35;9’.”@ s....n.§313.. a.?!.&!u.?,?}vés
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B. Administration and Miscollaneons Costa: OPEN PIT
(Note: Report onlr mla incurred LABOR SUPPLIES TOTAL
within Min‘::ou ard directly ot- Per Ton Total Per Ton Total Per Ton Total
port_other ndminl-lraliu itema nn-
der 10-A and B.)
1. Mine Office—Mine nnpervl-
sion and clerieal - - $. $ 2 $ H 3
b Voo snd clerical = " 0565, 16,M79,M9 .. =.0015.. =h55.58._.... 0550 16,023.91...
8. Duluth or other central of-
fice in Minnesota — Mine
supervision and clerical -
4. Engineering - - - = '.0226. ...‘i.a 390,30..... .00314_ 2.}155.52, #0310 2.,.%.12_ i
5 e B SR8 0088... .257273... .0099.. ..2,879.5%. .0187.. .5,k52.2l ..
6. Experimental Expense -
7. Miscellaneous (detail fully)
a $
b. $.
o $
Total adminiatrative exXpense » $ﬁ0872 ...... $-A25'.§!!l2n§a.... $....I.Qmm $...h,.§12a15..... $....1Qlﬂ‘... $30,522.2'[._
TOTAL OPEN PIT CPER-
ATING COSTS (A + B) s.1518... €31,767,93.. $..4B0L.. $.139,977.73 $.,9319. $.273, 75,66
UNDERGROUND
R SUPPLIES TOTAL
C. Operating Costa: Per Ton Total Per Ton Total Per Ton Total
1. Mining - - = - = 3, $ $ $ $ $
2, Timbering - - - =
8. Tramming - - - -
4, Conveyors = = = =
6. Pomping - - - = -
8. Holsting « ~ - « =
7. Repairs - - - = =
8. U. G. Supervision - =
9, Gen'l U. G, Expenss - -
10, Gen'l Surface Exp, - -
11, Migel. (Detail fully) - =
. $.
b. $
e, $
a $
TOTAL (C-1 thru C-11) $ $ $ s $ [}
D. Administration and Miscellaneous Costs:
(See note above)
1. Mine Office—Mine :mparvl-
sion and clerical - -
o e
8. Duluth or other central of-
fice in Minnesota — Mine
supervision and clerical -
4, Engineering - - - =~
B. ﬁmﬁﬁrfmﬁ"“i“’
6. Experimental Expense - -
7. Migcl. (detail fully) - -
a. $
b. $
e,
. d 3
Total administrative expense - $ 3 $ $ $. 3
TOTAL UNDERGROUND
OPERATING COSTS (C+D) 3 $ $ $ 3 3




10. Miscellaneous items of expense not
:‘l\aduded under items 9-B and D:

B.

1. Insurance on buildings and

equipment used in opera-

ns - - - - - -

2. Personal injury expense ac-
tually paid:

8. Premiums for compensa-

tion ond lsbility insur-

e SRR

b. Medical and hospital ex-

[ Satﬂemmt of injury or
death claims $ucoeees
d. Safety or other miscella~
neous egpenm (give de-

Total, a tod = - = =

8. Total personal propertytaxes
(Levied in the year 1951 and
payable in 1962) 8a--3b.
$
a, Paraonal gmperty taxes

levied 5l on mining
equi);ment and other per-
sona T e:ty tunll
used inporpattributablo to
mining operations:

Total taxable valuation -
3
Total taxes levied =~ =
b, Total stock pile tax:

2, Total tax §..

¢. Ore in atoclrﬁi!e May 1,
1961, placed t suh-
sequent to May 1, 1850,

Tons

d. Proportion of total stock=
pile taxes levied in 1051

applicable to tonnage un-
der 8¢ = =- - = =

4. Social Security taxes pnid in
1961 = - - - = =

G. Penslons - - - - = =
6. Group Insurance - - =
Total, Ttem 10-A - - = =

1. Admimstraticn, offices out-

side of Minnesota - - =«.

2. Contributions, donations, en-
tertainment, ete. - - =~

8. Association dues, assess-
ments, advertising, 8-
counts, exchange, ete. = =

4. Contingent expenses, such as
clubhouse, garden prizes,
examinations, ete, - =~ =

b. Legal expenses = = =

6, Maintenance and upkeep of

mise, real -eatate and dwell-
ingg - - - - - =

1. Etzplation, interest, charges,

- - -

8, Idle mine expense (mines
idle during year 1961) - -

9, Costs not included above =
Total, Item 10-B - - =« =

Total, hghe Expense

O-AanB)- - - =
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OPEN PIT UNDERGROUND TOTAL
" Average " "Average 7 Average 2
cost &:‘r Total Cost coat per Total Cost cost per Total Cost
net net ton net ton
$..0019.. $.552,93.___ s $..0018.. $.552.923.....
$.20065... $1,90L.9..... 3 $ $..0065_.. $1,904.91 ..
'ghm'.iﬁ“ 12.9&5.%_ i
L0 4,086, 5L 3&5 y
£SO LS z ; .“829 oL, 175,12
$ $ $ $ $ $
$ $ $. $ $ $
3 3 s g s g




i -

_ OPEN PIT g UNDERGROUND TOTAL
Average " “Average : R > .
cost per Total cost cost 6t per
net ton net a:r T i o:::g;r i

11. Total Royalty accruing on tonnage
mined in 1951 - - - « -  $..9689. $165.909.27 3 5.05689  4165,909,27
SUBDIVIDE ABOVE TOTAL Sl
ROYALTY INTO:

A. Portion represented by advance
royalty eredits, applied on 1961
t $

B. Portion represented by liquidat-
ed royalties applied on 1951
t 3

a5

C. Balance (Item 11 — A + B)
currently paid or accrued uson

ore proguced during year 1861

| T o

, Total Amount of Realty Taxes, ex-
tlusive of Bpeciol Assessments, lev-
ied in 1951 (payable in 1952), upon
the legal descriptions shown on

page 2 £ PR
Amount of Ad Valorem Taxes levied

in 1961 licable to the to

mined fn T061 = o o = e $.0043.. s.M2SATA.. o $ 50U 5.4,258.70
13. Mine Plant and Equipment (Exelu-

sive of Beneficinting Plants)

A, Es:ts:;dard tMime Plant 'ES
quipment — Additions_ &
betterments in 1951, $27, 745,21
1. Gross capital investment
Dec, 81, 1951 $36,201,39%

2. Depreciation for 1061 - - SIOSII slﬁ.,ﬁﬂi-O5 $ $ $.20577 . 16,83&.05
3. Total charged off at close of
Tory TSPt % u Represents plant erection costs depreciated on basis of life of xine

B. Motorized Equipment — Addi-
tions and betterments in 1961,

1. Gross capital investment
Dec, 81, 1951 $....ovivrvrrnnsinnss
2, Deprecintion for 1961 - - $ $ 3 s 3 ]
3. Total charged off at close of
1961 fi i
STOCKPILE LOADING, BENEFICIATION, TRANSPORTATION AND MAREETING EXPENSE

14, Stockpile Loading:
A.__Shipments from stockpile, 1951
1. Tons Bhipped ...ceveersrmsmnne
2. Cost of Loading $..ccoveermvncans
8. Cost per ton $eriras
B. Tonnage Stockpiled in 1961
1. Total Tons Stockpiled

S kool B % Bt 540051 . 5. 3,l92.35.. 3 . $..0051 .. 5.1,492.35....

Beneficiation (Detail on Page 10)
15. { Tmaeznnc. produced

A. Washing - -

B, Drying - -
C. Crushing &
Sereening -
D. Sintering -
E. Jigging - -
F. Heavy medium 291,611... A5U92.. 189,32&2& aBlS2 .. m
G. Pelletizing -

H. Flotation -

Total cost of beneficiation $.6492... 3189 326.28. 3

5..6492.. $189,326,28

R
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OPE‘N PIT UNDE?GROUND TOTAL
16. “’Mpml"um " Average i Average 7 Average - -
A, Rail freight (Based on raus cost per Total cost cost per Total cost cost per Total cost
B:sa:g E effect year 1951) - - net ton net ton net ton
1,224,771 tons $247725per ton
_____________ tons %.....oe.....per ton
tons § per ton  $2,7725. $.623,177.69. s $2.7725.. $623,177.69.

After B. Vessel freight (Based on rates

31.28-51 66, B8 Yeor Bo) 0%
""" e “‘.“”‘!‘ B k'ﬁﬁ 2.8497..  .190,U450.23. 2,8497. .190,490,13

tons S‘ per ton

C. Vessel unloading (Based on
rates in effect year 1951) - -

D. Federal Transportation tax

Total Transportation Exy $.2.7902.. $.813,667.82. ¢ $ $2.7902 . 5813,667,8,

17. Other costs incidental to tramlporh
tion and marketing - - =~

A. Marine Insurance - = - $ $. $ $ $ $
i Marketing e:f‘enaa s.0h97 a...QhS!.Q“. $-..-1h,50.?.n93.. $ $ 5.01193 $..1!h.597..1?1
C. | Cargo analys

cxpense = = —

D. | Miscellancous ii.ems not ex-
Eressly enumerated, (Detail
ully under re-
marks) = = -« S

Toal Ttem 11 - - - . 5..20U98 5 1) 507.93 s 5.20U98 ¢ 14,507.93.
Tt st el in ™ M 52,8400 ¢ 828,175,75. s s $2,8100... 5.828,175.75.
AR IOToL CONTR, YRAR 1L 26,2100 7.900.187.07 4 § 46,2700, 1828,127,87_

DETAILED INFORMATION WITH REFERENCE TO BENEFICIATING ORES MINED FROM THE
MINE, DURING THE CALENDAR YEAR 1951

Crushing and
W&slﬂng Drying Sintering Screening

L. G ¢ description of tract g Pl el T
. Government descriptio)

upon which plant is located...........aW=SK.. 36-59-18
2. Plant and Equipment: o ea d

e i rents Represents addition of heavy density section

in 1951 - - - 3..148,273,16 $ s s
(Detail of these items must ac-
company report.)

8. grouicﬁpital i:;‘veutmgnt for

epreciation as shown your

bolzﬂu at close of year 19%1 - 1“)'41_8.13’
4. Amount charged off to depm-

cintion year 1951 - - _20.1152‘211
B. got::ﬁ aﬁtountteh?rged tui! to

lt‘l%l ‘a a‘n s- ¢ -onn 'n year 29’]_-“‘.
6. Nlet tinv?tment nnt:tatndll.ng 'i;;

plant and equipment at close

year 1961 e $. 15?;3.0.!!-1’ $ 3 3

DE‘PAILED COSTS OF BENEFICIATION AS SUMMARIZED UNDER ITEM 15, PAGE 9:
7. A. Transportation .xpenu.

mine to plant - - - $ s | A $
B. Labor:
1. Beneficiation o w0 owm e h 5 8853.67
2. Maintenance - -
8. Buperintendence and
clerical at plant- - - 2y 200,00..........

4, Miscellaneons - -
(Detail fully under m

marks,
Total 'le)or - = = = 351-;@5.!.61 ........... 3 3 [
C. Bupplies
LRIt v ow w e s RuRae $ $ $
2 Maintenance - - - ..36,76l.90
8. Electric power - - - ... as*m..ﬁo ..........
4, Miscellaneona - - -
{Detail fully under re-

Totas Soplies - = - -  $..95,21.03
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Washing Dryin Sintering o f
er
Plants Plasts Plants Plants
L. Miscellaneous other than la-
bor and supplies:
1. Workmen’ &J.ZM 3 E $
u:: (Aet:ul costa cmly.
no reserve funds.)
2, Fire and other insuran
necessary to plant = = e 87003 minn
8. Oum- lmm. ocial Bec.. 2'293.&
(Dahﬁ umisr :mrh.)
E. Taxes:
1, Levied in the 1961
(payable in 19 B) on ual
estate connecte
plant -~ =« = =~ =
2, Levied in thséur 1951
(payable in ) on per-
amml rogertr em.eehd- 6.362.“8
F. De eeiatim as per ltaln
% poge 10 = - .20,768.9L
G. Interest beneficiatin
plant investment -~ -  .11,185,10
GRAND TOTAL COST - - .28.. $ s 2

SUMMARY OF OCCUPATION TAX TOTALS

I Tota
. Gross Tons. 2914617 _ L. E. Valus Ton  $..1027756 z_mm_

Non-S Deduet! Cost Per Ton
on-Statatory ona: 'er _._62}2&2

16. Trameportation- = = = = = - = & %-mm

17. Other Transportation Ttems- - = - = :f:m_%_._,_._w_ _4,507.93

16. Beneficiatlon - = = = < = <+ o ...6M92 ... 182,326,280 ...

14. Loading BtockplleOre = = =~ = = = 0051 o238 ..
Total Non-Statutory Deductions - = = D T - A ;.1.;9.1-&%%%‘_3%_
Value of Ore at Mouth of Mine - - - - $.1,103,204,2

Btatatory Deductiona:

8. Developmemt - = = = = = = = $.%.1200
9.A&C Labor & Supplles - « - - = = 8272
9-B&D Administration - - - - - - - « 2047
10-A. Miscelleneons - - = = = = - = .0829
1, Royaly « = = = = = = = a 25689
12, Taxes on Oro Mined - =« = - - = __ﬁ._gé!g_ ____________ . ) I
18. Depreciation of Plant & Equipndent- - - arel, - L i
Total Statutory Deductions = = = = - 2.7151 ,__maop,hjs.w -
Taxsble Value - = - = « = = - .1.00756 - 293,830,719

REMARKS. The_smount. under iten 13 is only the cost of erection of the plant which 'llu is lost

P _upen.bedng.forced. to.move. tha.plant,.. For.this reason.the cost.of sereation has bem... ...
prorated over the 1if® of the property.

State of. },,_
County of.
1, do solemnly swear that I am the.

(Ofticinl titie)

of ; that the foregoing report was made by me, or under my supervision, and that the mat-
(Cperating company)

ters therein set forth have been transecribed from the records of this Company and are true and correct to the best of my knowledge and bellef.

Subseribed and sworn to before me this day of. 1962,

Notary publie
My commission expires
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STATE OF MINNESOTA
DEPARTMENT OF TAXATION

APPENDIX A TO 1951 OCCUPATION TAX REPORT: MINE
For the purpose of arriving at the allowable credits mgainst occupation taxes, resulting from the application of the
labor credit provuiuns as found in Minnesota Statutes 19498 Chapter 208, as amendcd the following items of hbnr costs
shall be idered in puting said credits as they relate to mining operations in the calendar year 1961, to-
Reference Wages Paid
Oeceupation Total labor
Nature of Labor Tax Report subject to credit
1. Development: g Item.. 1=0=3..........
a, Direet payroll - - - - - - - = - = & - = & - = Sﬁl,hioullﬂ
b. Contract labor W, e @ oW & @ R R e W R AW B Ferdeanipeedose
Total . e = = @ & = = = = = ®w =2 = = ®w= = = = = = s..ﬁl,h?ﬂ.h?....
2. Mining: Item....... 9=A........
a. Direet payroll - - - - - - - - - - -« .« -4 . . = s.loﬁ,lgﬁa!ll
b. Contract Jlabor T T O . T R ————
T = L iy | = . i
3. Beneficiation: lhm....‘!‘gmm.“._“.
a. Direct payroll - - - - - - - - - - - . . . .
b. Contract labor A w om O wmOT W w E R e o W e
W) & % w0 R B R R R R M R e ey e S e g e e $51!qasfé?ﬂ,
4, New construction and Inllnllalion uf mueh.mery
pertaining wholly to mining or 13-A
operations: Item, =2 —
a. Direet payroll - - - = <« - <« + 4 4 &4 & 4 4 = = .’79?' .........
b. Contract labor T T SR - R TR ST O At e
Mok = = = = W 2 = om o om oW = W w W m w cm m mu aw ® 316??”’18

5. Enshw“lmé and clerical personnel at Mine Office immediately adjacent to the mine, the duties of
whom are devoted wholly to mining or bene-
ficiating operations: T o o om omyom w Rkt

6. Engineering and clerical personnel at a District Office on the Iron Ranges, the duties of whom
are devoted wholly to mining or beneficiating operations, and are in all respects comparable to
the duties performed by employees included under Item 6:

(L - R S 325:.61‘2_:52

7. | AR '

Pension 10-A-5 . _ _ _ | | | . _ s12,664.8

Oroup Tngursnce 10-A-6. _ _ | | _ | <3086.5h..
R o w N GR k e0 e e e e w Rl

B. Costs of social security, unemployment and compensation insurance applying to the foregoing
items: Item1Q=A........co.....n G o w om o ow BedBB1.88
GRAND TOTAL LABOR (Items 1 through8) - - = = = = =« = = = = =~ - - - 29372139 .
Total marketable production, tons - - - = - - « - - - + - = = = = = - Iy L
Average labor cost per ton: A, In excess of 50c and not more than 65¢ - - - - - - - =« 3..“...;15 ﬁﬁﬁﬁﬁﬁ
B.Inexcessof 65cperton - - - = = = - = -« = = = -s....._.-.?.é ........

C. In excass of 80¢ P er ton
(NOTE. None of the items entimerated above should melude the salaries of general superintendents, their assistants, or
mine superintendents.)



TONS Cost of

Beneficiation
1 2 3 4 5 6
This should
check with
To be Total Crude* Concentrates Total Merch* Item 15
Type of Ore Direct Concentrated (1-2) (From 2) (1-4) of Report
INTeth, = & HF S 5  cosecasumed Srcecstuecemis S s [eseeeka
Crushing and Sereening ..ol e S IRl | e AT N
Washing - - - - . comcts NIRRT IS T I e T T e
Jigging - - - - iSRRG iy SRR | e R
Heavy Media - = = s e anee e sy | g . | T RTTTD e
BOogaIng - = = v secscciamnass | caskiseres RS S R
Drying by artificial heat oo it eeeeeeies eeeeeere e eenanee verrenes
BIRIEINE & 8 @ F  casriSaeiimes e e e R SRS iR
Magnetic separation e VY /O G —
Flotation - - =« = e S eGSO BaSR
Agglomeration - - - s e T
Other process requiring
fine grinding - 8 T e ot s . R AR P e
Tol =~ = = @ o

_ *The law states: “the expression, ‘crude ore produced,’ as used herein, means ores produced for shipment or for beneficia-
tion and shipment, not including materials rejected by sorting or dry screening while loading; the expression ‘merchantable
ozl;(ia prodzllced’”as used herein means ores which as mined or as mined and beneficiated, are ready for shipment as a merchant-
able product.

SEALE. O s e R e }
Ss‘
County of oo
i 500 Bolemly SWEHY THET T B o e s e S e S e s S o S of

; that this report was made by me, or under my supervision, and that matters therein set
forth are true and correct to the best of my knowledge and belief.

Subscribed and sworn to before me this
day of e —————— , 1952

Notary Public
My commiSSION EXPIFES .oooooeoeeeeeeeeieeee e ese e e eene e emese e nmen e amens




DEPARTMENT OF TAXATION
STATE OF MINNESOTA
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TENTATIVE DETERMINATION UNDER MINNESOTA STATUTES 1949, SECTION 298, A8 AMENDED, OF

THE AMOUNT OF OCCUPATION TAX DUE FROM
OPERATIONS OF

ON MINING

MINE, DURING THE CALENDAR YEAR 1951.

1, Character of operation: Open Pit X Underground
2, Total tonnage mined during the calendar year 1951__ _523,2ﬁ§—tom.
8. Loss by beneficiation 232,329 tons.
4, Net marketable tonnage mined 291,617 tons.
5. Market value of net tonnage mined Per Ton §.7.317 ___ Total Value  $.2,133,765.71
NON STATUTORY DEDUCTIONS: COSTS BEYOND MOUTH OF MINE
6. Cost of loading ore from stockpile, ore mined in
1951 tons Per Ton $§_______ Total Cost s_l,_h?!és_
7. Cost of beneficiation Per Ton $ Total Cost $179,929.24
8. Transportation cost Per Ton $__ Total Cost $813,667,82
9. Marketing Expense Per Ton §. Total Cost $_14,507.93
10. Misc. (See detail on reverse gide).__________Per Ton §$._ Total Coat §oo
Total - Items 6 to 10 Per Ton $_____ Total Cost 5 10009,597.34
Value of Ore At Mouth of Mine_______Per Ton $___.__ Total Value $-1,12),168,37
STATUTORY DEDUCTIONS
11, Cost of Development Per Ton $______ Total Cost $2U5,275,65
12. Cost of Mining
a. Labor Per Ton $_______ Total Cost $106,125.11
b. Supplies Per Ton § Total Cost $135,097.98
5 M%ﬁtﬁgtgﬁiﬂamm“ = Per Ton § Total Cost $16,023.93.
d. Administrative Expense—Duluth or other
central office in Minnesota._____ Per Ton $. Total Cost $_____
e. Deprec, of Mine Plant & Equipm't________ Per Ton $______ Total Cost §__9205035
f. Misc. (See detail on reverse side) —Per Ton $______ Total Cost $_38,673.48
18. Royalty (Paid to State Per Ton § Total Cost $165,909.27
14. Ad valorem taxes onoremined % Per Ton $ Total Cost §_5,574,02-
Total - Items 11 to 14 Per Ton $__ Total Cost $121,730,07
16. Value of ore for purpose of tax $ 2
16. Gross Tax upon such value at 11% $ 1k, 268,21
17. Special Tax for Veterans Adjusted Compensation (See. 298.011) (1% of No. 15) $ L, 020,38
18. Total Gross Tax (16}+17) s 18,292,59
19. Credit for Labor as per Sec. 298.02 $ 20,004,90
20. Net Amount of Tax Due and Payable (18-19) $ 28,287.69
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Item 7.

**Undepreciated Balance as at 12/31/50

Item 10.

Item 12f.

Item 12e,

Cost of Beneflciation

Transportation $

Labor 1,085,6

Supplies 95,214,03

Miscellaneous _l\.ﬂﬂnﬁ__

Taxes _6,862,L8
20,769.98
—1,788.06

Depreciation® (See detail below)
Interest®** (See detail below)
Total
*1, Plant Investment—12/81/60
2. Additions—Year 1951 $148,273,18
3. Retirements—Year 1961
4. Net Additions 148,273,16
5. Amount to Depreciate at 12/31/61 1686,1418.39
6. Depreciation allowed to 12/81/60 s 0,30k.26
7. Less Depreciation retired in 1951
8. Net Depreciation Allowance <
9. Depreciation on Item 5..{F=yp,..11La) 20,769.94
10. Total Depreciation to 12/315?1” 29,114,20
11. Undepreciated Balance—12/31/51 157,304.19
Depreciatién Allowance for 1951
Depreciation as above—Item 9
Add Loss—Deduct profit on equipment and rentals
Depreciation Allowance for 1951

EN

:

Interest @ 6% on 12/81/50 Undepreciated Balance T 1,798,

Miseellaneous

Marine Insurance $
Cargo Analysis
Other Items

Total $

Cost of Mining ~ Miscellaneous

Engineering
Laboratory
Item 10-A

Item
Total

Depreciation

1. Investment — 12/81/50..... T
2. Additions — Year 1951 ..................
8. Retirements — Year 1951

4, Net Additions......cooeeemeseesansns 2 21
5. Amount to Depreciate at 12/31/51 —36,201,39
6. Depreciation allowed to 12/51/50.. s_ﬁ,mn_ S,
7. Less Depreciation retired in 1951..
8. Net Depreciation Allowance.... 8
9, Depreciation on Ttem 5{25% 7, 1ife)
10. Total Depreciation to 12/31/51 15,131,048
11. Undepreciated Balance—12/31/51 21,069,951
Depreciation Allowance for 1951
Depreciation as above — Item 9...... - 3
Add Loss—Deduct profit on equipt. “sold
and rentals

————————

Depreciation Allowance for 1951.... —9,050,35
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Proparty..
ITEM 6. lake Erie Value
Grade of Ore Tona Nat Fe Phos Silica | Thro 4OM | .Value/ton” Total
Bessemer 80,0819 z .032 [13.82 B LL38 | 682,418,957
(8,5682) (. 1430)] (-267h) 1126, 868, 82
| Nom-Bespemer  |210,798 | L6.838| .062 [15.01
(17.1196) =43507)
's A t
Before 8-28 22L, 771 10300 23,151.39
| After B-28 66,846 L1802% 12,018.97
Total 291,61?
Oross value z.lhh,hBS.IS
Less #% shrinknge 10722
lake Erie value | 7.3170 2‘133;765.?1
ITEM 8. Transportation
Tons | costiten Totel
224,771 _Po772,503 | 623,177.69
After 8-28 66,846 190,190,13
ITEM |4 Ad Valorem Tax Allowance
Desuription | Dpistrict sD : Reserve (tons) Assessed Value Hill Rate Tax Im.verzl,
Sw~-NE 36-59-18 [Nichols TP | 21 300,000 46,950 122,13 5, 134,00
NW-SE
Production _221,_61] EE— - 9?.219; Total tax
Reserve 300,000 attow 9721 4| 5,57h.02
ITEM 19. Credit For Labor
Total labor cost 90'{;79[; 19
Tons produced 291,617
Labor cost per ton 1,0072
Excess of 50! & not more than 65¢ 1800 x .10 a150
Excess of 85¢ 23572 x .15 |,0536
labor credit earned 291,617 tons x L0686 20,004.90
Excess of 80¢ l x .10 | ]
labor credit earned tons x
Total labor credit earned 20,004,590
Maximum credit allowable 80 ¢ x gross tax @ 11%_LkL,268,21 26,560,93
Credit not used under limitation
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DEPARTMENT OF TAXATION
STATE OF MINNESOTA

FINAL DETERMINATION UNDER MINNESOTA STATUTES 1949, SECTION 298, AS AMENDED, OF THE

AMOUNT OF OCCUPATION TAX DUE FROM ON MINING
OPERATIONS OF. MINE, DURING THE CALENDAR YEAR 1951,
1. Character of operation: Open Pit___X  Underground
2. Total tonnage mined during the calendar year 1951 _ tons.
8. Loss by beneficiation 291,617 tons,
4, Net marketable tonnage mined tons.
6. Market value of net tonnage mined Per Ton §—_ Total Value

10.

11
12,

14,

15,
16.
17,
18,
19,

NON STATUTORY DEDUCTIONS: COSTS BEYOND MOUTH OF MINE
Cost of loading ore from stockpile, ore mined in

1951 tons Per Ton § Total Cost $
Cost of beneficiation Per Ton $ Total Cost
Transportation cost Per Ton § Total Cost §&________
Marketing Expense Per Ton § Total Cost $.
Mise, (See detail on reverse side) Per Ton $. Total Cost $_____
Total - Items 6 to 10. Per Ton $ Total Cost . SRS
Value of Ore At Mouth of Mine Per Ton $. Total Value e
STATUTORY DEDUCTIONS
Cost of Development. Per Ton § Total Cost §
Cost of Mining
a. Labor Per Ton § Total Cost $_______
b. Supplies Per Ton $ Total Cost $—
¢. Administrative Expense—Mine and
District Offices Per Ton § Total Cost §.

d, Administrative Expense—Duluth or other
central office in Minnesota____ Per Ton $—_____ Total Cost §.

e. Deprec. of Mine Plant & Equipm’t Per Ton § Total Cost §
£. Misc. (See detail on reverse side) _Per Ton § Total Cost $____
Royalty Per Ton $. Total Cost
Ad valorem taxes on oremined 9% Per Ton §______ Total Cost

Total - Items 11 to 14 Per Ton § Total Cost I
Value of ore for purpose of tax $.1402,138,30
Gross Tax upon such value at 11% g hl,268,21

Special Tax for Veterans Adjusted Compensation (Seec. 298.011) (1% of No. 15)_—$_|h9ﬂh38__

Total Gross Tax (16+17) s 16,292,59
Credit for Lahor as per Sec. 298.02 $_20,000,90

Net Amount of Tax Due and Payable (18-19) : s__20,287.69
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JRON ORE TAXATION ROYALTY TAX
ADMINISTRATION

The computation and administration of the royalty tax is very
simple. “Royalty” is the amount in money or value of property
received by any person having any right, title or interest in or to
any tract of land in this state for permission to mine and remove
ore therefrom. (Minnesota Statutes 1949, Section 299.02). Assume
that “A” owns some land containing iron ore and he leases it to
“B” for the purpose of mining the ore; “B” to pay to “A” fifty cents
a ton royalty for each ton removed, and assume that 100,000 tons
of ore is removed during the calendar year.

“A” would then receive from “B” the sum of $50,000 in royalty
upon which “A” would pay a tax of 12% or $6,000.

The law requires each recipient of royalty to file a report with
the Commissioner of Taxation on or before February 1st of each
year showing the amount of royalty received during the preceding
calendar year.

The Commissioner of Taxation determines from the report
the amount of the royalty tax due and certifies the amount to the
State Treasurer and State Auditor on or before May 1st of each
year.

As a practical matter the mining companies usually pay the
royalty taxes, regardless of who receives the royalty. This is done
to prevent any liens for failure to pay the tax.

The Royalty Tax is 12%. The proceeds of the tax of 11% is
credited to the State General Revenue Fund and the proceeds of the
tax of 1% goes to the Veterans’ Compensation Fund.

IRON ORE TAXATION TACONITE TAX
ADMINISTRATION

The tax on taconite concentrate that is actually produced is
as follows: Five cents per gross ton, plus one tenth of one cent per
ton for each one percent that the iron content of such product ex-
ceeds 55 percent dried iron.

The collection and payment of this part of the tax is handled
as follows: A report form is sent to the companies producing tac-
onite concentrate. In this report is contained the data needed by
the Commissioner to determine the amount of tax. After the ten-
tative determination of the tax, and after hearings provided under
the statute, he makes the final determination of the amount of the
tax, and certifies this amount to the State Auditor, who draws a
warrant to the Treasurer to be paid.

The tax collected under Section 298.26, on unmined taconite
or iron sulphides, is handled by the local officials in their districts,
the limit of the tax being $1.00 per acre.

Distribution of the tax collected under Section 298.24, as ex-
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plained in the section entitled “Digest of Minnesota Laws Affecting
Iron Ore Taxation,” is as follows: _

one-fourth to the city, village or town;

one-fourth to the school district;

one-fourth to the county; and

one-fourth to the state.

TAXES IN OTHER STATES
ALABAMA

Alabama imposes a tax on mined iron ore of 3c per gross ton.
Real estate and personal property is assessed at 60% of its fair
market value and iron ore in the ground is assessed on this basis.
Alabama does not use any particular formula for assessing un-
mined iron ore and investigation at Birmingham disclosed the fact
that the iron ore reserves of U. S. Steel and Republic Steel were
valued at about $2500.00 per acre fair market value, and assessed
at 60% or about $1500.00 per acre. The constitution limits the
millage on the ad valorem tax for the state and local purposes.

Alabama has a corporate income tax of 3% of net income and
also a corporate capital stock tax. Domestic corporations pay $2.00
per thousand on paid up capital stock and foreign corporations pay
$2.00 per thousand on all capital employed in the state.

CALIFORNIA

California assesses real and tangible personal property at
50% of its full cash value. There is no severence tax on mined ore
and unmined iron ore is taxed on the basis of present worth of
estimated future profits under the Hoskold formula the same as
Minnesota and this tax is for local purposes only. California im-
poses a corporate income tax of 4% of net income on all corpora-
tions.

MICHIGAN

Michigan has no special tax on iron ore. Real and tangible
personal property is assessed at its true cash value. Michigan has
an appraiser of mines who computes the true cash value of unmined
iron ore and certifies the valuation to the state and local taxing
districts. In arriving at the true cash value, the appraiser of mines
uses the “Finlay” method, based on the present worth of estimated
future profits. Michigan has no corporate income tax, but has a
nominal corporation tax of 214 mills on the value of capital stock,
which as applied to mining companies, yields the equivalent of
about 3/.c per ton on iron ore produced. Sec. 7.24, M. S. A. provides
that metallic ore newly discovered or proved in the ground and not
part of the property of an operating mine shall be exempt from
the general property tax for 10 years, or until such time as it be-
comes part of the property of an operating mine or in itself be-
comes an operating mine.
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NEW JERSEY

New Jersey has no special taxes on iron ore and has no income
tax. Iron ore, whether mined or unmined, is taxed the same as
other property for state and local purposes.

PENNSYLVANIA

Pennsylvania has no special taxes on iron ore. Iron ore is
taxed on the same basis as other property. There is a corporate
income tax of 5% of the net income. The ad valorem tax is for
local purposes only.

NEW YORK

There are no special taxes in New York on iron ore. Real es-
tate and personal property is taxed on the basis of full value for
state and local purposes. The mine assessments are determined by
local assessors and there is no uniformity. We have been advised
by the State Board of Equalization and Assessment that New York
is considering the use of the Hoskold formula. New York has a
corporate income tax of 514% of net income.

TEXAS

Texas has no special taxes on iron ore. Real and personal
property are taxed on their full cash value for local purposes only.
Texas has a severance tax on oil, natural gas and sulphur.

UTAH

In Utah, for state and local purposes, metalliferous mines are
valued at $5.00 per acre, plus value of machinery and real estate,
plus twice the average of net annual proceeds for preceding 3 years.
There is a corporate income tax of 3% of net income and a tax of
1% of the gross amount received for metalliferous ore sold.

WISCONSIN

Wisconsin has no special taxes on iron ore. Real and personal
property is taxed on the full value at private sale for state and local
purposes. The value of iron ore is determined by the State Geolo-
gist and his computations are certified to the state and local taxing
districts. The State Geologist uses the Hoskold formula to fix the
value of iron ore. Wisconsin has a graduated corporate income tax
starting with 2% on the first $1000.00 of net taxable income and
ending with 6% on net taxable income over $7000.00.

WYOMING

Wyoming assesses real and personal property at its true value
in money at private sale for state and local purposes (82-506). The
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gross product of operating mines, including oil and gas is taxed
in lieu of taxation of the land, but in addition to the surface im-
provements, an annual return is made to the State Board of Equal-
ization which assesses the gross value at the mouth of the mine
and returns the valuations to the several counties for taxation.
(82-1001-1006). Wyoming has no income tax.

TAXES IN CANADA AND PROVINCES
CANADA

The Dominion government does not impose any royalty or ad
valorem tax. There is a corporate income tax (Laws 1948, C. 52)
of 10% on first $10,000.00 of taxable net income and 30% on ex-
cess over $10,000.00. It is 12% and 35% when consolidated returns
are filed. Mining companies are exempt from the income tax for
36 months if production is commenced during the years 1946 to
1949 inclusive (L 1948, C. 52, Sec. 74).

QUEBEC

There is no provincial ad valorem tax, but real and personal
property is assessed at its real value by the local taxing districts.
The Quebec Mining Act. R. S. 1941, Chapt. 196, Sec. 226, exempts
Mining companies from Municipal taxation for 5 years. Quebec im-
poses an income tax but mining companies are exempt, Stat. 1947,
Chapt. 33, Sec. 6. Mining companies, however, pay duties on their
net profits as follows: $10,000 to $1,000,000 4% ; over $1,000,000
to $2,000,000 5% ; over $2,000,000 to $3,000,000 6% ; and over
$3,000,000 7%. The Hollinger North Shore Exploration Company,
Ltd. by the provisions of the act 4/17/1946 will pay in addition to
the above, $100,000.00 annually.

ONTARIO

The province of Ontario does not levy an ad valorem tax, but
the local taxing districts do. (Laws 1948, Chapt. 272). There is a
special mine tax of 10c per acre and the mining companies pay on
their annual profits as follows:
$10,000 to $1,000,000—6 %
1,000,000 to 5,000,000—8%
Over $5,000,000—9%

LABRADOR AND NEWFOUNDLAND

Labrador is now under the jurisdiction of New Foundland and
New Foundland is a full fledged Province of Canada. The laws of
New Foundland apply to Labrador.

There is no provincial ad valorem tax, but municipalities tax
real and personal property for local revenue, on the assessed value,
at various rates. Under the Mining Tax Act of June 22, 1951, Iron
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Mining companies pay 20% of net income obtained from iron ore
recovered in the year or 10c for each ton of iron ore recovered up
to 1,500,000 tons and 8c for each additional ton.

We were advised by the Department of Natural Resources,
St. Johns, New Foundland, on May 19, 1952, that the Iron Ore
Company of Canada, operators of the Labrador field, under special
agreement, will pay only 5% of their net profits.

TAXES IN OTHER FOREIGN COUNTRIES
VENEZUELA

In Venezuela the government owns the minerals in all land.
The right to explore for and extract minerals must be obtained by
a grant from the Federal government. Mines in Alluvion deposits
pay an annual surface tax of 50 centimos per hectare (about 214
acres) : those of veins and lodes pay a tax of one bolivar (about
30c) per hectare. On iron ore produced there is a tax of 1% of the
value of the ore. Iron mining profits are taxed at a basic rate of
2145 % and a graduated surtax is also imposed, running from 114 %
to 26%. (Source: Martindale-Hubbell Law Directory 1952, Vol. 3).

CHILE

In Chile the title to all mineral deposits is in the government
and the right to explore or extract the ore is granted by conces-
sions from the government. Iron mines (operating) pay an annual
50 centavos (about 2c) per hectare (about 214 acres). Chile also
imposes an income tax on iron mining of 1914 %. (Source—Mar-
tindale-Hubbell Law Directory 1952, Vol. 3).

The language used in these various state statutes, full and true
value (Minn.) ; fair market value (Ala.); full cash value (Cal. &
Tex.) ; true cash value (Michigan); full value (N. Y.); full value
at private sale, (Wisc.); a true value in money at private sale
(Wyo.); all mean market value. However, these statues do not
set up any standard by which the market value can be determined,
hence there is no uniform method by which the market value is
ascertained and each state uses its own theory in fixing the valu-
ation.

In Minnesota, the value of the iron ore in the ground is com-
puted by the Commissioner of Taxation and certified to the county
auditors. In Michigan, the Appraiser of Mines computes the value
and certifies the appraisal to the state and various taxing units.
In Wisconsin, the State Geologist computes the value and certifies
the appraisal to the state and local taxing districts. In Minnesota,
Michigan, Wisconsin and California, the Hoskold or Finlay formula
is used, with certain modifications, to fit particular situations. In
other states the systems vary in each taxing district.
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RESERVES

By “RESERVES” we mean the iron ore in the ground, other
than taconite, which can be mined and is either merchantable iron
ore in its natural state, or by present methods of beneficiation can
be made into merchantable iron ore, suitable for use in the manu-
facture of pig iron and steel; and mined ore in stockpiles.

On May 1, 1921, the estimated iron ore reserves in Minnesota
were 1,311, 410 779 gross tons, since then and up to May 1, 1951,
1,258, 503 000 gross tons have been shipped. In other words, the
shlpments almost equalled the estimated reserves, and yet, on May
1, 1951, we still had estimated reserves of 963,7 62 000 gross tons.
These facts have caused many people to beheve that the mining
companies have been concealing deposits of iron ore, which if dis-
closed would become taxable. This Commission has conducted hear-
ings and made a thorough investigation of the matter in an effort
to determine whether this belief has foundation in fact.

In Minnesota, prior to 1908, the local assessors estimated the
tonnage of ore in the ground and made the assessments. Under the
local assessor system there was no uniformity of method used to
determine the estimated tonnage or the value of iron ore; and be-
cause of this, many assessments had to be reviewed by the State
Board of Equalization. So, in 1907, after a joint Legislative Com-
mission, appointed to investigate the best methods of taxing iron
ore, had reported on this matter, a joint resolution was introduced
in which it was stated: “That the ore lands did not bear their just
share of taxation and were grossly undervalued for that purpose.”!

In 1907, the Legislature abolished the State Board of Equal-
ization and transferred all the duties and powers thereof to the
Minnesota Tax Commission. The problem of valuing iron ore prop-
erties was studied by the Minnesota Tax Commission; and in 1908
it devised a classification rate schedule of values on iron ore for
operating (active) mines and prospects. The values were determ-
ined by the quantity and quality of the ore in the ground based upon
the reports of explorations furnished by the owners, lessees or
operators of the property. The Tax Commission thought that these
estimates based upon the reports so furnished, should be verified
by disinterested and competent engineers before being accepted as
substantially correct. _

On December 20, 1909, arrangements were made to have these
estimates, furnished by the mining companies, checked by the staff
of the University School of Mines. Although the Legislature has
never enacted a law requiring the use of this system, it has been
followed ever since.2 The system works in the following manner :—

About November 15th each year, the Mining Division of the:
Department of Taxation makes a preliminary study of active mines,
which the Department wants the School of Mines to review. These
lists are discussed with the engineers of the School of Mines and

1. Report of Minnesota Tax Commission, 1908, p, 110,
2. Interim Commission on Iron Ore Tax Report, 1941—p. 40-52.
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mining companies. After these discussions a list of the mines of
each of the major operating companies is submitted to the School
of Mines with the request that those properties be reviewed by them
as of the next assessment date (May 1st). At the same time a letter
is sent to the mining companies requesting that they submit to the
School of Mines, their own estimates on the selected mines operated
by them, together with all computations, drill records, maps and
cross sections. The mining companies are requested to send in this
information during the first half year, and as far as we can as-
certain, they have always complied with the request as promptly
as possible.

It should be noted that the open pit mines do not remove iron
ore during the winter months, hence the estimates made in the win-
ter generally reflect the tonnage in the ground when the next oper-
ating season begins about May 1st. Allowance is made for any ship-
ments made in early spring prior to May 1st.

Underground mines operate all year, and for this reason the
Pioneer, Sibley, Zenith and Soudan underground mines on the Ver-
milion Range are checked every year.

On inactive mines, or on so-called reserve properties, there is
no necessity for checking each year because the estimated tonnage
remains the same, unless some additional drilling has been done, in
which event the new drill records are checked and the property re-
estimated.

The mining companies furnish the School of Mines with cross-
sections of the ore bodies based upon the exploratory drilling and
such other information which is disclosed by operations, either on
the property itself or adjacent properties. These cross-sections are
vertical sections through the deposit from the surface down to the
bottom of the exploratory drilling, and in some cases beyond, based
upon the interpretation of the engineers and geologists as to how
the formations lie and how the different layers conform with each
other. In these cross sections are placed the drill holes, in most cases
with the analyses generally in the ore body itself, at 56 foot inter-
vals. From these analyses the engineers, to the best of their judg-
ment, outline the layers of the different materials constituting the
ore formation. These areas are then run, to determine the total area
in the section for the different layers. The engineers at the School
of Mines sometimes increase the volume of material in the estimate
made by the mining companies and these situations are adjusted
by conferences between the engineers of the School of Mines and
the mining companies.

From these cross-sections the number of cubic feet of ore for-
mation is figured and on the Mesabi and Cuyuna Ranges the total
cubic footage is divided by 14 to determine the tonnage. The min-
ing companies, in computing their estimates on the Mesabi and
Cuyuna Ranges also use 14 cubic feet per ton. This formula does not
apply to the Vermilion Range, for in the Soudan Mine on the Ver-
milion Range, 10 cubic feet per ton is used; and in the Pioneer, Sib-
ley and Zenith, 11 cubic feet per ton is used. This is due to the dif-
ference in specific gravity of these various ores as found by exper-
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ience. The estimates are all based on ore “in place” in the ground
and undisturbed. Heaviest of all is the Soudan ore, very dense and
hard, and high in iron. Next comes the ore at the Ely mines, part
of which is hard ore. The last, and by far the largest group, is made
up of the Mesabi and Cuyuna ores, which average out about 14 cu-
bic feet per ton. '

The gross tonnages computed in the foregoing manner, are
then classified as to quantity and quality according to the consti-
tuents in the analyses, as to dried iron content, phosphorus, silica,
alumina, manganese, moisture and natural iron and then computed
as to the tonnages of Bessemer or non-Bessemer ore. Bessemer ore
is that containing .045% or less in phosphorous. In case the phos-
phorus exceeds .045%, the ore is non-Bessemer,

With the limited personnel available to the School of Mines, it
is making an inspection of each active mine about every two to four
years, except the underground mines which are checked each year.

The present system for estimating reserves is the best that has
been devised, and our investigation leads us to conclude that our
present Tax Commissioner is placing all known iron ore in Minne-
sota on the tax rolls.

The fact that reserve estimates do not diminish in the same
proportion as the shipments made, can be accounted for by several
factors :—No one can accurately determine the amount of iron ore
in the ground unless extensive drilling has been done in the ore
body to be estimated, and even then an accurate estimate cannot be
made because the areas between the drill holes may, when actually
mined, show more or less ore than shown by the drilling estimate.
New methods of beneficiation have enabled the mining companies
to produce merchantable iron ore from ore bearing bodies formerly
considered worthless and not classified as reserves in the former
estimates. For example, the Mary Ellen Mine at Biwabik was
abandoned in 1930, because the ore body remaining could not be
processed commercially by any known method at that time. How-
ever, because of the development of the heavy media concentration
process, it was reopened in 1948, and has been producing 300,000
to 400,000 gross tons per season, and we are informed has a suf-
ficient reserve to last two or three more years. This is just one in-
stance of many on the range where millions of tons of iron ore have
been added to the reserves and placed on the tax rolls because of
new mining techniques.

It also appears, from our investigation, that after preliminary
drilling has been done and years later when the companies prepare
to open up the reserve, additional extensive drilling is done to de-
termine more closely the operating limits of the open pit. These ad-
ditional drillings, in most instances, disclose more tonnages which
are added to the reserve estimates. As an example of this situation,
we have the estimates of the Auburn-Great Western Mine. For
many years prior to and up to May 1, 1949, the estimated tonnage
was 8,389,000 tons. In the year 1949 the Oliver Mining Company
drilled 33 new holes to an average depth of 200 feet, and from the
new drill record the School of Mines increased the tonnage to 11,-
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604,000 tons, or an increase in the prior estimates of 3,215,000 tons.
This is just another instance of many that have happened on the
range. It should be noted that since May 1, 1921, the estimated
tonnage on the Cuyuna Range, have, by drilling and new benefi-
ciation processes, increased from 25 million to 42 million tons in
spite of shipments made from that range.

These factors; new beneficiation techniques, additional drilling
and the reserves on the Cuyuna Range, account, at least in part,
for the fact that the reserve estimates do not diminish in the same
proportion as the shipments made.

Our investigation discloses that during the past 30 years, be-
cause of the new techniques and additional drilling, there have
been two tons of ore added to the reserves for each three tons
shipped. Professor John W. Gruner, Geologist at the University of
Minnesota, claims that this ratio of two tons added to the reserves,
for each three tons shipped will not be maintained and that we
can expect this ratio to diminish very rapidly, due to the increas-
ing depth of mining, the decline in average grade of ore and in
the size of the remaining ore bodies.

It should be noted, however, that the tonnage of concentrates
shipped is increasing and the shipments of high grade direct ship-
ping ore is decreasing. The records show that in 1920, only 12%
of the iron ore shipments from Minnesota were concentrates,
whereas in 1950, they were 30% ; while in 1920, the shipments of
diréct shipping ore were 88%, and in 1950, were 70%.

The reserves of merchantable iron ore in the State of Minne-
sota, as of May 1, 1951, are shown in the following table prepared
by our Commissioner of Taxation.

TABLE NO. 1

CLASSIFICATION OF IRON ORE RESERVES OF MINNESOTA
AS OF MAY 1, 1951

Mesabi Vermilion Cuyuna
Classification Range Range Range Total
Direct Ore:
Open Pit 493,901,000 11,717,000 505,618,000
Underground 236,946,000 11,660,000 20,209,000 268,815,000
Total 730,847,000 11,660,000 31,926,000 774,433,000
Concentrate:

Open Pit 121,091,000 8,039,000 130,039,000
Underground 43,713,000 1,495,000 45,208,000
Total 164,804,000 9,634,000 175,247,000*

Metal Ore:
In Ground 895,651,000 11,660,000 41,460,000 949,680,000*
In Stockpile 13,218,000 450,000 410,000 14,082,000**
Total 908,869,000 12,110,000 41,870,000 963,762,000%

Note: The above figures represent the total estimated iron ore reserves in
gross tons as of May 1, 1951, together with the tonnage of ore on State
lands that were not under lease as of May 1, 1951
* Includes 909,000 tons in Fillmore County District
** Includes 4,000 tons in Fillmore County District
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TABLE NO. 2

IRON ORE RESERVES OF MINNESOTA
May 1, 1920 to May 1, 1951, incl.

Estimated Reserve Tonnage (Including Stockpiles) in Gross Tons

Year Mesabi Vermilion Cuyuna Fillmore
May 1 Range Range Range County Total
1920 1,305,926,735 10,927,844 24,819,959 1,341,674,538
1930 1,154,434,031 14,250,540 66,542,939 1,235,227,510
1940 1,139,314,272 13,841,272 65,431,104 1,218,586,648
1945 973,129,581 12,715,183 69,787,900 1,045,632,664
1946 935,323,167 11,850,889 59,228,985 1,006,403,041
1947 987,071,161 11,185,293 56,089,288 186,700  1,004,482,442
1948 930,828,130 10,760,141 38,430,351 394,248 980,412,870
1949 909,484,014 12,515,362 37,718,580 547,744 960,265,700
1950 928,769,792 13,183,901 43,415,199 589,000 980,957,892
1951 908,869,000 12,110,000 41,870,000 913,165 963,762,000

Source: Department of Taxation
All of the foregoing reserves refer to the so-called standard
merchantable ore and do not include taconite.

TACONITE

The reserves in Minnesota will probably be added to consider-
ably by the development of Taconite. The United Stales Bureau of
Mines in the 1949 yearbook estimates the tonnage of taconite in
the Lake Superior District at 61,000,000,000 tons. However, this
estimate is not broken down to show what portion of the estimate
is magnetic taconite or what is non-magnetic, or what tonnage is
in Minnesota. All of the authorities on taconite processing indicate
that at the present time only magnetic taconite can be processed
into merchantable iron ore.

The only figures we have been able to obtain on the magnetic
taconite in Minnesota which the Commission deems fairly accurate
are those given to the Commission by Professor John W. Gruner
on May 23, 19562.

Professor Gruner states that there are billions of tons of mag-
netic taconite on the Mesabi Range but due to the geological struc-
ture and the chemical combinations in the rock, that from all the
drill records and data which have been made available to him, he
estimates that 5,100,000,000 tons can be quarried by the so-called
open pit method. He advised the Commission that it takes 3 tons
of taconite rock to manufacture one ton of taconite pellets and
thus he estimates that 1,700,000,000 tons of iron ore can be pro-
duced from the taconite tonnage in the ground.

He stated that the magnetic taconite on the Mesabi Range con-
tains about 20% to 27% of iron as magnetite recoverable by mag-
netic concentration and that the resulting iron ore product contains
63% to 64% natural iron. '

He stated that on the basis of standard merchantable ore of
51.5% natural iron that the taconite concentrates running from
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63% to 64% natural iron were the equivalent of 1.24 of a ton of
ordinary merchantable ore and because of the high iron content
of the taconite concentrates, he computes the amount which can be
produced from the present taconite reserves as the equivalent of
2,000,000,000 tons of ordinary merchantable iron ore.

He pointed out that estimates of taconite which run into as-
tronomical figures may be fairly accurate as to the tonnage in the
ground, but the excess over his estimate can either not be concen-
trated because the ore body is non-magnetic or because the tacon-
ite itself is so deeply imbedded, or because of the chemical combin-
ations in the rock, that the cost of mining would be prohibitive.

This Commission is of the opinion that estimates of iron ore
in the ground are highly conjectural. We know that no ore body
in the world has undergone more intensive drilling and exploration
than our own Mesabi Range and as indicated in the beginning of
this report, we have shipped almost as much ore as the estimated
reserves as of 1920 and still have approximately a billion tons avail-
able in the ground. It is for this reason that we believe the esti-
mates of magnetic taconite made by Professor Gruner are probably
very conservative and undoubtedly time will prove that instead of
five billion tons there may be a substantially larger tonnage of
magnetic taconite which can be mined and processed.

At the present time the Erie Mining Company, the Reserve
Mining Company and the Oliver Division of the U. S. Steel Com-
pany are investing millions of dollars for taconite manufacturing
plants. If these taconite plants can produce annually in the next
few years ten to twenty million tons of high grade concentrates
and the mining industry will be able to conserve the supply of regu-
lar ore, the life of our Minnesota iron ranges can be substantially
prolonged.

It should be explained that the rate of iron ore production in
Minnesota is not entirely under the control of the mining com-
panies, nor under that of the steel companies. During World War
II, it was expected that the demand for Minnesota ore would slack-
en in the years after the war ended. Instead, reconstruction and
defense have resulted in an increasing demand, with no other ade-
quate new source ready to produce substantial tonnages before 1955.

With the thought in mind that this great demand upon the
Minnesota reserves would so deplete the amount of iron ore in
Minnesota and affect the stability of the industry in Minnesota in
the future, your Commission made a study of other known ore re-
serves in the United States and elsewhere, which they believe could
be competitive with Minnesota’s iron ore industry. In our investi-
gation of the various reserves throughout the United States and
elsewhere, we have found that the following places have Iarge and
extensive iron ore reserves, and have shown the extent and quality
of each.
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ALABAMA

Red ore 1,000,000,000 gross tons running from 31% to 37%
dried iron.! There is also some low grade brown and grey ore.
The bulk of the Alabama ore is located in Jefferson County at or
near Birmingham. The mines are all underground and production
is about 8 million tons annually. U. S. Steel and Republic Steel are
the big producers. The Birmingham area also has large deposits
of coking coal and of limestone, the fluxing material used in making
iron. This is the reason why the U. S. Steel Co. has a large steel
plant at Birmingham where this low grade ore is utilized.? It is
doubtful whether or not this ore would be usable without these ma-
terials being near at hand. At present, the entire output of these
mills is used in the southeastern area of this country.

1. State Department of Revenue, Montgzomery, Alabama, 9/21/51.
2. Sub-committee inspection, April, 1952.

CALIFORNIA

122,658,000 gross tons running 50% to 60% dried iron.!
These deposits consist of HEMATITE AND MAGNETITE, in small
shallow deposits in about ten different areas in the state. Produc-
tion is around 500,000 tons annually and most of it goes to the
Kaiser Plant at Fontana.

1. Iron Resources of California, Bulletin No. 129, Part N., p. 217, April, 1948, issued by State
Division of Mines.

MICHIGAN

This is the second largest iron ore producing district in the
United States, with an annual production of about 12 million tons.
On January 1, 1952, the iron ore reserve was estimated at 162,221-
921 gross tons (running 50% to 60% dried iron).! Most of the
iron ore in Michigan is deeply imbedded and is mined by under-
ground methods. Michigan also has an abundant supply of iron
bearing rock called “Jasper” which is somewhat similar to our
Minnesota “Taconite”. The Cleveland-Cliffs Company and the Ford
Motor Co. jointly are erecting a plant at Humboldt, Michigan, to
process “Jasper” from an open pit and expect to be in production
by 1953.2 It is doubtful that Michigan will ever, because of the
depth of ore bodies, be able to increase its production to any great
extent, beyond the increase due to future concentrates made from
Jasper.,

1. H. H. Wade Mining Directory, 1952.
2. The Clevelander, Jan. 1952,

NEW YORK, PENNSYLVANIA, NEW JERSEY

1,600,000,000 gross tons of crude low grade ore requiring con-
centration. Production of these three states averages about 3 mil-
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lion tons of concentrates annually,! which requires sintering be-
fore blast furnace use. The concentrate produced is about one-
third of the crude ore mined.2 Most of the mining is underground,
butt télere are a few open pits. Moderate expansion may be ex-
pected.

1. U. 8. Bureau of Mines Minerals Year Book, 1949,
2. The Mineral Industries of New York State, 1950, Department of Commerce.

TEXAS

139,000,000 gross tons of crude low grade ore requiring bene-
ficiation.! This is a brown ore and the Lone Star Steel Co. in the
Daingerfield area, Morris County, is producing from open pits
around 500 thousand tons annually. This ore is beneficiated by
washing, caleining and sintering.? Ore occurs in thin seams, and
is of low iron content.

1. U. S. Department of Interior Geological Survey Map 8-212-1947. Iron Ore Deposits of
Western United States by Carl E. Denton and Martha D. Carr.
2. TU. 8. Bureau of Mines Minerals Yearbook, 1949, page 15.

UTAH

150,000,000 to 175,000,000 gross tons direct shipping ore run-
ning from 45% to 50% natural iron.! Utah produces from open
pit mines about 214 million gross tons annually. This ore is used
in iron and steel centers located at Provo and Geneva, Utah; Fon-
tana, California; and Pueblo, Colorado.? Some expansion of Utah
iron mining is to be expected in future years.

1, Utah Tax Commission 9/21/61.
2. U. 8. Bureau of Mines Year Book 1949, p. 15.

WISCONSIN

On January 1, 1952—6,000,000 gross tons direct shipping ore,
running 50% to 60% dried iron.! This ore is all on the Gogebic
Range and can only be mined by underground method.

1. H. H. Wade Mining Directory, 1952.

WYOMING

54,000,000 gross tons running 50% natural iron.! This is a
direct shipping hematite ore. The Sunrise Mine in Platte County
is the principal producer, averaging about 500 thousand tons an-
nually from underground operations.? All of this is used at
Pueblo, Colorado, Mills of the Colorado Fuel & Iron Company.

1. Same reference as Texas.
2, U. S. Bureau of Mines Minerals Yearbook, 1949,

LABRADOR-QUEBEC, CANADA

In the hemisphere-wide search for areas containing major
deposits of good iron ore, mainly within the last ten years, two
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such areas have been found. One is in Quebec-Labrador, and the
other is in Venezuela. Both contain large tonnages of high-grade
ore and both have their advantages and disadvantages as to oper-
ation and also as to transportation. The area discussed here is that
in Labrador-Quebec,

Quebec Province covers a very large area, bounded on the west
by Hudson’s Bay, James’ Bay, and the Province of Ontario; on the
north by Hudson’s Strait and Ungava Bay; on the east by Labra-
dor and the northeast arm of St. Lawrence Gulf; and on the south
by Lake Ontario, the Northeastern States, New Brunswick and the
St. Lawrence Gulf.

Labrador, a part of Newfoundland, but separated from it by
a narrow strait, is bounded on the west and south by Quebec, and
on the east and north by the Atlantic Ocean. For nearly 300 miles,
the southern boundary follows the 52nd parallel and then follows
a very irregular and winding path defined by the height of land
or watershed separating the flowage westward into Hudson’s Bay
and northward into Ungava Bay, from that going eastward into
the Atlantic and southward into St. Lawrence Gulf. Of interest
here is the fact that while the mining company has completed the
survey of the irregular boundary line through its concession area,
their survey has not yet been accepted by the Province of Quebec.

Concession areas. Of the two principal concessions in the area,
the one in Labrador covers about 20,000 square miles, held by the
Labrador Mining & Exploration Co., Ltd.; and the other covers
3,900 square miles in Quebec and is held by Hollinger North Shore
Exploration Co. Ltd. By agreement, the Labrador grant must be
confined to 1,000 square miles by 1953 and the Quebec area to 300
square miles by 1962.

Since the exploration in this area has all been done in the past
few years, under most rigorous conditions, the portion of the
concession areas actually tested is relatively small.* Hence any
statement or estimate of reserves means little without some ac-
companying description of the country itself, the companies inter-
ested in the venture, an account of the construction work now
under way, and of the plans for future development.

Topography. The Village of Seven Islands is built on a delta
of the Moisie River, which flows into the Gulf of St. Lawrence
a few miles east of Seven Islands. The Village gets its name from
a group of seven small rocky islands lying just outside the harbor.

About eight miles north of Seven Islands, the rugged rocky
country begins, with rapid streams and deep canyons. This con-
tinues for about 100 miles. At 150 miles north of Seven Islands
is the height of land, at an elevation of about 2,050 feet. There
is a slight decline in elevation north of mile 150, and from mile
180 to mile 330 the lakes seem to take up more space than the

* To date, every man, every machine, and all supplies have had to be brought in from
Seven Islands by air.
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land between them. Near mile 330 is the Menihek Dam and power
station, now being completed to furnish electric current for mining
operations and for the town of Knob Lake, to' be built near the
lake of the same name. From there northward the land rises and
becomes more hilly. The railroad is to end at Burnt Creek, the
present site of the office, shop and laboratory buildings. To the
north and west of Burnt Creek, the height of land rises to an
elevation of about 3000 feet.

Timber. Spruce and some poplars grow in the southern part
of the area north of Seven Islands. There is little live timber
farther north except in low ground, or near lakes. Hills are thinly
covered with dead spruce, said to have been fire-killed some forty
years ago.

The foregoing facts were explained to the five members of
the Commigssion and their Engineer, on September 29, 1952, by
the mining officials who accompanied the group on their visit
to the iron ore area on the last two days of September. They were:
Mr. C. E. McManus, Manager of Open Pit Mines, Hollinger-Hanna
Company ; Mr. Richard Geren, Chief Engineer; and Mr. E. S. Mol-
lard, Assistant to General Manager of Minnesota Mines, The M. A.
Hanna Company, of Hibbing, Minnesota.

These men explained to us the following facts concerning the
ore dock now under construction at Seven Islands. The dock has
an 800 foot section for belt-loading of ore into ships, and a section
1400 feet long for ship mooring for other shipping. This dock is
of the most modern design,* and will be equipped with all neces-
sary facilities for ore grading. The loaded ore cars will be sampled
at the mines, and the chemical analysis of ore in each car will
be known at the Seven Islands yard office before it arrives there.
Cars will hold from 90 to 100 tons, as compared to the T75-ton
cars in use in Minnesota. Loaded cars taken from the storage
yard** will be pushed up an incline to the mechanical dumper.
Two loaded cars at a time will be held in heavy clamps, then ro-
tated and dumped into a large bin or hopper, one of which we saw
under construction. Under each hopper will be a heavy apron-
type manganese steel feeder which will move the ore to a six-foot
reversible conveyor belt. In one direction of the conveyor, the ore
can be discharged on to a belt system leading to the ship loading
dock; or, in the opposite direction, to another belt system leading
to stackers for placing the ore in stockpiles when no vessel is
available for loading.

The mining season will be limited by weather conditions to
between five and six months, but the harbor is open for eight
months or more. The ore in stockpiles can be used to extend the
season of shipping by ocean (or Seaway, whenever the latter is
completed.)

* Steel for dock facing contains copper for resistance to corrosion.

% The storage yard is nearly a mile long, starting with 16 parallel tracks, to be increased
later to 40 tracks.
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The ore-loading conveyors can be placed so as to load two
widely spaced compartments of the ore vessel at the same time.
By shifting the movable loaders, all compartments can be filled
evenly without moving the boat itself. Loading of ore will be at
the rate of 8,000 tons per hour.

It is our understanding that the Great Lakes St. Lawrence Sea-
way is to be built by Canada, with or without U. S. participation.
If a start is made in 1953, the Seaway might be completed by 1958.

Recent History. In 1937, Dr. J. A. Retty, a Canadian Geologist,
visited the area now being developed for mining. In 1942 the
Labrador Mining & Exploration Co., Ltd. and the Hollinger North
Shore Exploration Co., Ltd. were acquired by the Hollinger Con-
solidated Gold Mines, Ltd., of Montreal. In the same year, the
M. A. Hanna Company of Cleveland was offered an opportunity to
participate with Hollinger, and became the operating arm of the
Hollinger-Hanna Company.

The Iron Ore Company of Canada was formed in 1949 to get
the new iron ore area into production. Other U. S. companies,
including Republic Steel, National Steel, Wheeling Steel, Armco
(American Rolling Mill Corp.) and Youngstown Sheet & Tube
Corporation are all interested in the I. O. Co. of Canada. The re-
maining interest is held by the Hollinger Company.

Railroad construction. By Oct. 1, 1952, steel had been laid to
Mile 64. Two rock tunnels had been completed; the first at Mile
12, 2200 feet long, and the second farther north, 750 feet long. The
longest steel bridge on the entire line, over the Moisie River just
above the first tunnel, had been completed. Grading had been
completed to Mile 164. It was planned to continue grading into No-
vember, and track-laying into December. The maximum grade go-
ing north is 1.4%; going south 0.4%. Contractors are CMMK-
Cartier, McNamara, Mannix and Morrison-Knudson Co. of Canada.

Supply Sources for R. R. Construction. Company policy favors
the use of Canadian labor and supplies to the fullest possible
extent.

Steel rails from Sydney, Nova Scotia, are figured at a total of
some 100,000 tons, including yard tracks and the 22 passing
tracks* that are spaced at intervals of from 10 to 20 miles along
the railroad line. Structural steel, about 10,000 tons, will come
from Sault Ste. Marie. From London, Ontario will come 55 main
line Diesel locomotives. Four of these will be used per train load
of 10,000 tons. An initial order of 2,000 98-ton ore cars will come
from the Pullman Company, to be followed by another 1,000 cars
later.

Ships are unloading railroad ties from distant places, Texas
among others. Iron Ore Company of Canada owns one ship and

* These passing tracks are each about 5,000 feet long. As planned for radio control, trains
of empty cars are to take the siding, permitting free passage of loaded trains, This arrange-
ment makes the railroad practically as effective as a completely double-tracked line, since there
is no delay to loaded trains.
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has others under charter. Cement comes from many sources, much
of it from a plant in Newfoundland. Water transportation rates
are said to be fairly low at this time.

Proved Ore Reserves. It was explained to us that within an
area of 5-mile radius, with the center at Burnt Creek, over 200,000,-
000 tons of high-grade open pit ore have been proved by drilling.
When the camp was located at Burnt Creek, it was not known that
any important ore deposits existed nearby.

Not far from this first area, within an area of 4-mile radius,
is a smaller proved tonnage of good open pit ore. Other deposits
within the concession bring the total estimated proved tonnage
controlled by Iron Ore Co. of Canada to 417 million tons** as of
1950 averaging 55% to 60% dried iron. Within this total is a sub-
stantial tonnage of good manganiferous ore.

Ore Properties visited September 30, 1952:

We saw the following rather widely separated ore exposures:
No. 1. An exposure in the Burnt Creek area.

No. 2. Ferriman No. 2.

No. 3. Ruth Lake No. 3.

No. 1 shows a rather yellowish type of ore at the outerop,
but is of merchantable grade.

No. 2 is a large exposure of fine dark bluish hematite ore,
resembling the Mahoning (Mesabi Range, Minnesota) high grade
ore both in appearance and analysis. This ore body was stated to
be 3,300 feet long, with an average width of 250 feet. The ore is
of Bessemer grade, high in iron, with low phosphorus and very low
silica.

No. 3 shows a high ridge of outeropping iron ore in the form
of crystalline limonite, or goethite. A good part of this is hard
ore, and should provide some good amounts of lump ore for use
in open hearth plants. It is of a type readily broken, and should
be minable at low cost.

The planned order of development of the above deposits is just
the reverse of the order in which we visited them. Ruth Lake
No. 3 is slated as the first producer. Ferriman No. 2 comes second;
and the Burnt Creek deposits are planned as the third group to be
opened for shipment.

We also saw the location of another ore deposit, known as Ruth
Lake No. 1, south of No. 3. No. 1 was described as extending about
one mile in a north-south direction. Another deposit, called Ruth
Lake Extension, lies still farther to the south.

The three deposits seen on September 30th evidently contain
ample tonnage for the first five years’ production at the rate of
10 million tons per year.

In addition to the foregoing, there is shown, on one of the

**  Average depth of stripping to make this tonnage available, from 5 to 7 feet.
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Company’s maps, a large area located at some distance southwest
of the Burnt Creek area, in which there is said to be a large
tonnage of low grade ore which can be successfully treated by
crushing and ordinary washing to produce a good grade of con-
centrate.

At the Burnt Creek engineering office, Mr. Geren and the Com-
mission’s Engineer examined some of the operating maps and
drill-hole cross-sections prepared by the Company’s Engineers in
advance of making the final detailed plans for open pit operation.
The following details were noted:

Ruth Lake No. 3. Ore, mainly mixed hematite and goethite,
with substantial amounts of manganiferous ore near the enclosing
rock. Average manganese content of this type of ore, 8% to 9%.
Estimated reserve of open pit ore, 17 million tons. Equipment will
include a plant for crushing and screening the ore; and a conveyor
at 15-degree angle, for carrying the ore up out of the pit.

Some cross-sections indicate a trough type of ore deposit, sim-
ilar to many of the Mesabi Range ore bodies. Others show a steeply
pitching but quite wide ore deposit, resembling such ore bodies
as the Armour and the Croft, on the Cuyuna Range. These will
doubtless contain a large amount of underground ore in addition
to that available by open pit methods.

We also saw the work of examining the ore samples under a
microscope, and compared the geologist’s description with the re-
sults of the chemical analysis. Ore samples are marked and stored
in an orderly manner, so as to be readily found at any time.

In the Burnt Creek area, three ore deposits now being tested
are expected to show a total reserve of 25,000,000 tons, described
as high-grade open pit ore, mainly Bessemer grade. This area, the
third in planned order of production, contains the present base
camp where the existence of major ore bodies had not at first
been suspected.

Water Power. In addition to the Menihek power plant, now un-
der construction, near Mile 330, a second power plant is being built
near Clarke City, some 15 miles west of Seven Islands, on the
Marguerite River, to generate electric power for the operation
of ore loading and stockpiling conveyors at Seven Islands. We did
not see this latter plant site, but we passed over the Menihek site,
and also were shown a bird’s eye view of Grand Falls, some 70
miles east of the line of the railroad. There the Hamilton River
plunges down 300 feet, then boils along in white foam until it
disappears between high canyon walls. It is estimated that one
million kilowatts (over 1,300,000 H. P.) could be developed at
Grand Falls. Eaton Canyon, 75 miles northwest of Burnt Creek,
has an estimated potential of 500,000 H. P., and this site has been
leased by the Company.

Other Ore areas. Along the northerly extension of the broad
belt within which lie the ore deposits of the Iron Ore Company
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of Canada, other companies are scouting for further iron ore
bodies, reportedly with some degree of success. This ore will
probably go northward to a port on Ungava Bay. Its impact may
not be felt in the near future, but may become important in later
years.

The Airlift. With no roads or navigable streams, all travel has
been by air, and will so continue until completion of the 360-mile
railroad.

Hollinger-Ungava Transport Ltd., like the Quebec North Shore
& Labrador Railway, is a subsidiary of the Iron Ore Company
of Canada. It is a regularly chartered airline, carrying both freight
and men. An important part of the 1952 cargo was 3,000 tons
(60,000 bags) of cement for the Menihek power project. The 1951
total air cargo was 16,000 tons. For 1952, according to Supt. Chas.
Hoyt, in charge of Air Operations, the estimated total was more
than double that for 1951.

The line has five DC-3 planes, a Canso amphibian for cargo, six
smaller float planes and one helicopter. On rental is a converted
Lancaster bomber and a C-46 Curtiss Commando. These two carry
most of the cement, the flights being continuous around the clock,
both the Menihek and the Seven Islands airstrips being lighted.

The airlift record for two summer months in 1952, (figures
from Mr. Hoyt) : August, 3,500 tons of freight and 5,400 persons;
September had the same record. Most of the passengers were com-
pany personnel.

Costs for freight by air run high. For heavy cargo such as
cement, the delivered cost is ten to twelve times the regular cost.
The percentage is less for most other commodities and machines,
but the whole air transport job is very costly. There was just no
other way to get the job done.

Faects to Remember

1. The Hanna Company pioneered open pit electric haulage at
its Mesabi Chief Mine on the Mesabi Range many years ago, when
electric haulage was installed in the pit, and on the two-mile rail-
way line from the pit to the washing plant. They may apply electric
power to their main transportation job—hauling iron ore trains
360 miles to Seven Islands, and hauling empty cars back to the
mines, greatly reducing the freight cost.

2. With the completion of the Seaway, Labrador ore will be on
an even footing with Minnesota ore, as far as water transport is
concerned, since the distance from Seven Islands to Lake Erie is
about the same as that from Duluth to Lake Erie.

3. The mine operating arm of the Iron Ore Company of Can-
ada is the Hanna Company, whose production of iron ore from their
Minnesota mines has more than tripled in the past ten years;
and whose 1951 Minnesota production was second only to that of
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the Oliver Company. The approximate figure, from occupation
tax reports, is about 11,300,000 tons, mainly beneficiating plant
concentrate, from 50 different properties comprising some 40 min-
ing units. This expansion was due in part to their acquisition of
the Butler and Evergreen mines in the late ’40’s, and to the con-
tinuing abnormal demand for iron ore; but also it was due partly
to their resourcefulness in meeting the increasing difficulties of
producing ore from properties that are nearing exhaustion. The
Company is strong and aggressive, with top operating ability.
Their past record and the great potential of the new ore fields
indicate their ability, not only to deliver the 10 million tons initially
planned, but even to produce from two to three times that amount,
if and when the need arises.

The following map shows the distances from the Labrador-
Quebec iron ore field to the Central and Eastern consuming dis-
tricts of the United States.

MICHIPICOTEN, CANADA (Mines of Algoma Ore Properties,
Ltd., Ontario, Canada.)!

Algoma Ore Properties Ltd. is a Canadian company wholly
owned by Algoma Steel Corp. Ltd., formerly using ore from the old
Helen Mine. The old Helen Mine, near Michipicoten Harbor, on
the north shore of Lake Superior, was a producer of hematite ore,
which was mined out by 1918. A large ore deposit had been found
by drilling, 14 miles north of the Helen Mine, of a different type
of ore, known as siderite, a carbonate of iron. This was called
the New Helen Mine. Operations were suspended in 1921, due to
inability to compete with Mesabi ore, and the mine was inactive
until 1937. In that year the Ontario Government granted a subsidy
of 2 cents per iron unit (or $1.00 per ton on ore having 50% iron)
to producers of iron ore sinter within the Province of Ontario.

Mining operations were then resumed, and sintering machines
were installed 3 miles from the mine, replacing the old revolving
tubes formerly used for roasting. Drilling had resulted in finding
an ore deposit 200 feet wide and 3000 feet long; and as to depth,
the holes extended to 2,000 feet, still in ore. Other important ore
deposits in that area have also been found by drilling.

Ore is crushed to 414 inch size at the mine, and is transported
to the sinter plant by aerial tramway at the rate of 120 tons per
hour. There the ore and the coke are crushed to 14 inch size or
under, and mixed, the ratio of coke to iron ore depending on the
sulphur content of the ore. Since the sulphur is not wanted in
the sinter, and will aid in furnishing the heat needed for the
sintering operation, its presence in the ore is thus turned to good
advantage.

An important feature of this sinter lies in the fact that it is

1. Annual Report of Ontario Department of Mines—Vol. 60, Part II-1951.
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practically self-fluxing, that is, not requiring the addition of
further lime in the form of limestone when charged into the blast
furnace. This is shown by the analysis of the sinter, which is as
follows:

Iron 52.90 % Alumina 1.86 %
Phosphorus 024 % Lime : 3.45%
Silica 7.70 % Magnesia 7.48 %
Manganese 2.99% Sulphur .04 %

This analysis shows a good iron content, low phosphorus, good
silica plus alumina, a combined lime-magnesia content of 11%;
and neglible sulphur content, nearly all the sulphur being burned
out in sintering.

In 1950, the sintering plant was operated at capacity most of
the year; treating 4,800 tons of siderite ore per day, and obtaining
a daily production of 3,300 tons of good sinter. The objective was
1,000,000 tons for the year 1950, and that figure was slightly
exceeded. The 1951 production was nearly 1,200,000 tons. Nearly
700 men are employed at mine, mill and sintering plant. Of the
1950 ore shipment of 1,000,000 tons, 1,000 tons per day went by
rail to the Algoma Steel Plant at the Soo and the rest was shipped
by boat.

Ore disposal charts indicate that the “Soo” steel plant uses a
part of the Helen Mine ore, and a greater amount of Minnesota
ore and Michigan ore; and that much of their own ore goes to
United States furnaces. This is due to the fact that sinter, being
lighter, needs the heavier ore to give the necessary weight to
the furnace burden.

Publication 29 of the Minnesota Legislative Research Commit-
tee, dated August, 1950, gives the 1948 reserves of iron ore in the
Algoma area as follows:

Proved reserves. ........... 33 million tons
Substantial expansion is indicated in this field.

STEEP ROCK, CANADA

This area was visited on June 10, 1952, by a group including
several members of the Interim Commission, and a number of
engineers and mining men.

The iron ore deposits of this region are 120 miles west of Port
Arthur, and 60 miles north of Ely, Minnesota, near the line of
the Canadian National Railway, just north of the Village of Ati-
kokan.

Early in the 1900’s, prospecting work was done near Steep Rock
lake, and iron ore was found by test-pitting. This area was inactive
for many years. It was not until 1937 that active exploration
and development work started in earnest. Since the major ore
deposits were found by winter drilling through the ice on Steep
Rock Lake, it was found that the first task was to provide a
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diversion channel for the waters of the Seine River, which entered
the lake from the northeast, to a parallel watercourse two miles
west. Then came the task of pumping out part of Steep Rock
Lake, to permit stripping the muck and clay from the Errington
(or “B”) ore body which had been outlined by drilling.

This part of the drainage was completed by 1943, and removal
of lake-bottom mud and clay was carried out in time to permit
a shipment of 500,000 tons of ore in 1945.

The pit area was enlarged, and in 1946 the production was
increased to 830,000 tons; 1947, 1,200,000 tons; 1948, 680,000 tons;
1949, 1,130,000 tons; 1950, 1,215,000 tons; 1951, 1,325,000 tons;
1952 (as estimated in June) 1,000,000 tons. Production is expected
to increase. Reserves have been variously estimated at widely
diverse amounts. The figure of 132,000,000 tons, given by the com-
pany’s engineers in June, 1952, is evidently a conservative estimate
of the five known ore bodies in the Steep Rock group. The ore is
high grade, direct shipping ore, averaging from 50% to 60% iron.
At present this ore goes mainly to U. S. furnaces.

Stripping of the “A” orebody is under way, and another ore
-area is being explored by drilling. When these two ore bodies begin
shipping, it is expected that production will be greatly increased;
however, in view of the fact that the “B” orebody, which had, since
1944, produced nearly 7,000,000 tons from the open pit, will shortly
be mined by underground methods; and that the other orebodies
will follow a similar routine as to ore below a depth of 400 feet
below lake level; it does not appear to us that the yearly produc-
tion rate will greatly exceed 3,000,000 tons.

As drilling progresses on the areas not yet fully explored, the
foregoing total of 132,000,000 tons in reserve may be somewhat
increased. In this connection it should be noted that the figure
of 132,000,000 is made up of both “proved” ore and “probable”
ore, thus making substantial allowance for future discovery ore.

CHILE, SOUTH AMERICA

72,000,000 gross tons—60 % iron, open pit direct shipping ore.l
Bethlehem Steel Company have the concession and are producing
about 3 million tons annually from the El Tofo Mine located about
20 miles from the port of Coquimbo.2 About 214 million tons are
being shipped to Sparrows Point, Maryland, where it is used in
the Bethlehem Mills.

1. The Iron Age 1/4/51.
2. Legislative Research Publication 29, August, 1950,

LIBERIA, WEST AFRICA

20,000,000 gross tons open pit, open hearth grade iron ore,
running 68% to 70% dried iron.! The iron ore deposits are located
at Bomi Hills about 40 miles from the Seaport of Monrovia. Re-
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public Steel Co. have the concession and are shipping the ore to the
United States.? In addition to the above reserve of high grade ore,
there is also a substantial reserve of banded iron formation which
may prove to be amenable to concentration.

1. Legislative Research Publication 29, August, 1950.
2. Scientific American, January, 1962, p. 52,

VENEZUELA, SOUTH AMERICA

As of January 1, 1951, the reserves of iron ore in Venezuela
were estimated at 360,000,000 gross tons of high grade open pit di-
rect shipping ore of 60% iron.! Bethlehem Steel has a large conces-
sion at El Pao and the U. S. Steel at Cerro Bolivar. Just recently an-
other iron ore deposit was discovered on the San Isidro Mountain
estimated to contain 300 million tons, as rich as those of El Pao
and Cerro Bolivar.? Venezuela may become one of the major sources
of iron ore for United States furnaces supplementing the sources
above described in the United States and Canada. In 1951, 635,000
tons were shipped to Sparrows Point, Maryland.

The following map shows the location and distances of foreign-
sources of iron ore.

When Labrador and Venezuela mines get into steady produc-
tion, Minnesota will still be called on to produce as heavily as de-
clining open pit ore reserves and increasing difficulties of open pit
mining will permit; due to the steadily increasng demand for steel.

At the present time, due to the heavy demand for iron ore, these
foreign ores should be considered as supplemental supply sources
which will tend toward conserving some part of our remaining
direct and wash ores, and thus, with the taconite concentrate,
prolong the life of Minnesota’s mining industry.

However, if the demand lessens then these ores may be competi-
tive, provided they can be delivered to the mills at a figure cheaper
than the Minnesota ores.

1. The Iron Age 1/4/7952.
2. American Metal Market—6/5/52.
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MAP NO. 2
Locations and Distances of Foreign Sources of Iron Ore
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TACONITE

No report on the iron ores of Minnesota would be complete
- without a brief chapter on taconite. Many years of research by
the Minnesota Mines Experiment Station, the Battelle Institute
and the mining companies are showing good results in the manu-
facture of high grade concentrate from the iron-bearing rock.
Several excellent reports have been written on the geology of the
area and on the processes that have been developed for doing in
a few hours the work of many centuries by natural forces.!

WHAT IS TACONITE? Briefly, it is a fine-grained hard
iron-bearing rock; the Mesabi Range formation within which are
found the deposits of iron ore.

OCCURRENCE OF THE TWO MAJOR TYPES. There are
several different types of taconite. The two most important classes
are the magnetic and the non-magnetic taconite.

The taconite of the eastern third of the Mesabi Range is de-
scribed as being mainly of the magnetic variety. The middle third
has areas containing both magnetic and non-magnetic taconite.
The western third of the range has little magnetic taconite.

MAIN LAYERS OF IRON FORMATION. As traced from
records of drill-holes in both ore and taconite, the iron-bearing
rocks occur in four main layers or horizons:

1. Upper slaty formation, high in alumina content;
2. Upper cherty formation, high in silica content;
3. Lower slaty formation; and

4. Lower cherty formation.

MAIN SOURCES OF MAGNETIC TACONITE. On the east-
ern Mesabi Range, the upper cherty formation is that described
by geologists as the main source of magnetic taconite in that area.
In the middle area of the Mesabi Range, magnetic taconite is found
in the lower cherty formation. It is now considered that the mag-
netic type of taconite is the one that is commercially important.

ESTIMATED RESERVES. Counting on an average thick-
ness of 100 feet of magnetic taconite over an area where the work-
ing depth, disregarding glacial overburden, would not exceed about
230 feet, Gruner estimates some five billion tons of the crude iron-
bearing rock, which would yield roughly 1,700,000,000 tons of
high-grade concentrate.? This estimate appears conservative, in
that it includes neither the non-magnetic taconite nor any mag-
netic taconite that is not readily available for open pit mining.
Other estimates, much higher, include both.

BRIEF HISTORY OI' EXPERIMENTAL WORK. The Min-

nesota Mines Experiment Station, in charge of Professor E. W.
Davis, has been doing extensive experimental work on the bene-

1. Mineralogy and Geology of the Mesabi Range, by John W. Gruner, 1946, and Beneficiation
of Magnetic Taconite, by the Mines Experiment Station, University of Minnesota, October
27, 1960.
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ficiation of taconite for many years. Other pilot plants and test-
ing laboratories in Minnesota are as follows:

1. Babbitt Plant of Mesabi Iron Company, built in 1922 near
the extreme eastern end of the Mesabi Range. Active in this de-
velopment were D. C. Jackling, who had developed effective ways
of treating low grade copper ores, and W. G. Swart, Manager of
the Babbitt plant until its closing in 1924.

2. Testing laboratory of Pickands, Mather & Company, built
at Hibbing late in 1942. Results of work done at this plant showed
that effective separation of ore and rock particles could be made
after extremely fine grinding.

3. Oliver Experimental Laboratory at Duluth, in 1946. Ex-
perimental work here included a broad study of beneficiation of
low grade ores and of taconite, preparatory for later plants to be
built on the Range.

a4, Erie Plant near Aurora, Minnesota, 1947. Designed for
ultimate production of 200,000 tons of concentrate per year, this
plant has served as a pilot plant for a second and larger plant now
in the early stages of construction a few miles farther east. Im-
portant developments at the Erie Plant include the use of jet
piercing of the taconite for blasting, replacing the slow and costly
percussion drilling of former years; and increasing success in
compacting the fine iron particles recovered from the rock into
pellets, and hardening these to withstand the necessary repeated
handling between the plant and the blast furnace.

ah, Oliver’s Extaca Plant at Virginia, Minnesota, 1950. Pre-
liminary work was done on fine ore from the Rouchleau Group
Mines, by sintering and nodulizing. It is our understanding that
this plant will be used for processing taconite fines from the Mt.
Iron crushing plant, and possibly from other sources in that area.

a6, Oliver’s Taconite Plant near Mt. Iron, 1952. This plant is
planned for the production of taconite fines to be agglomerated at
the Extaca Plant above described.

a7, Reserve Mining Company Plant, at the former location of
the early Babbitt Plant. (1952). This plant began production in
the fall of 1952, and is to serve as the pilot plant for the larger
plant next to be described.

a8, Reserve Mining Company Plant near Beaver Bay, on the
north shore of Lake Superior. This plant is planned for early con-
struction, and for fairly heavy commercial production of concen-
trate.

2. Mineralogy and Geology of the Mesabi Range, John W. Gruner, 1946.

a. We are informed that the investment in these plants will run to five hundred million
dollars or more.
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PRODUCTION OF TACONITE CONCENTRATE TO DATE

Until 1952, all of the taconite concentrate produced in Minne-
sota was produced at the Erie Plant near Aurora. The production
figures, by years, are as follows:

1949 45,290 tons of fine concentrate; Pellets, none. Total 45,290
1950 88,737 tons of fine concentrate ; Pellets, 40,929 Total 129,666
1951 21,765 tons of fine concentrate; Pellets, 78,212 Total 99,977
1952 Figures not yet available

Totals 155,792 tons 119,141 tons 274,933

The above figures are of interest, in that they show the in-
creasing percentage of pellets in the total production for 1950 and
1951, as compared to 1949.

ESTIMATED FUTURE PRODUCTION OF TACONITE
CONCENTRATE.

Estimates presented to this Commission, showing long range
future sources of iron ore for steel plants of the Great Lakes Re-
gion show the following figures for taconite concentrate:

1. Gradual increase to 2,900,000 tons per year by 1955.

2. Production of 9,000,000 tons in 1956, followed by a grad-
ual increase to 40,000,000 tons by 1974.

These figures include concentrate from both Minnesota and
Michigan iron formation. It is to be assumed that there may be
a substantial production of jasper concentrate from Michigan,
comparable to that from taconite in Minnesota.

FACTS TO KEEP IN MIND.

1. Taconite is hard, tough, and abrasive. Every steel part that
comes in contact with it suffers heavy wear. This applies to the
dippers and dipper teeth of power shovels; to the crushers and
steel conveyors in the plant; and to the various stages of screen-
ing and fine grinding.

2. Three tons of crude taconite are required for every ton of
concentrate. As compared to costs of mining direct shipping ore
in Minnesota, the following cost items are therefore multiplied by
three: mining; hauling from pit to plant; crushing and screening.

3. In addition to costs of mining direct shipping ore, there are
the followng items: fine grinding; magnetic separation; large
water supply; heavy cost of waste disposal; large cost per ton
for plant.

4. The 1941 Legislature, in its enactment of the taconite law,
recognized the foregoing handicaps in the processing of taconite.

5. Vital to Minnesota and to this Nation is this vast centrally
located source of raw material for steel, more dependable and de-
fensible in time of emergency than imported ores.

6. Taconite beneficiation offers a dependable source of a high-
grade manufactured raw material for steel, furnishing employ-
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ment for a large number of workers. It could be the means of
extending Minnesota’s iron ore industry for 100 years or more.
While it is known that the costs of processing taconite are very
high per ton of concentrate, no dependable cost figures can be
known until the industry reaches the stage of substantial tonnage
production.

Well-informed men in the industry feel that the development
of taconite beneficiation is making good progress, but that its ul-
timate success will depend greatly upon the ability to stabilize or
reduce every item of cost in order to compete with imported high
grade ore.

Determination of Tax Base

Since the computation and determination of the ad valorem and
occupation taxes is based on value, the law requires that the taxing
authorities determine the value of iron ore for tax purposes. Value
is a matter of judgment upon which different minds may differ.
However, a good measure of value is the market price of the prod-
uct in question. In construing the Minnesota Statutes for determin-
ing the full and true value of iron ore for tax purposes, the Supreme
Court has stated that the market value is what a willing buyer will
pay a willing seller for the product. For over forty years, the State
Department of Taxation has used as a measure of the value of a
ton of iron ore the market price, or what a willing buyer will pay
a willing seller, and, having determined what that market price is
at the beginning of each year, that price or value is used in deter-
mining the amount of tax. This market price or value of a ton of

iron ore is the price at various Lake Erie
OCCUPATION ports for the ore delivered to these ports,
TAX and since for occupation tax purposes the law

requires the value of iron ore to be deter-
mined at the surface of the mine, or, as it is commonly called,
at the “mouth” of the mine, the State Department of Taxation
deducts from the value or market price at the Lake Erie ports,
pursuant to the statute, the allowable deductions of freight charges,
handling, insurance, etc., to determine the value or market price
of a ton of iron ore at the mouth of the mine. This value is then mul-
tiplied by the number of gross tons (2,240 pounds) produced dur-
ing the year by each mine, and from this total are deducted the var-
ious items allowable under section 298.02, M.S.A. 1949, as amended
by Chapter 664, Laws 1951, and 298.03. Having found this total
value, the tax is then computed by multiplying this value by 11%
(the present tax rate) to get the occupation tax, and the same to-
tal, before deducting the labor credits, is multiplied by 1% to get
the amount due the veterans’ compensation fund.
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In computing the ad valorem tax on iron

AD VALOREM ore, which is assessed on the basis of 50%

TAX of the full and true value of May 1st of each

year, the State Department of Taxation

takes, with some exceptions, the average of the value or market

price for the four preceding years as a base to arrive at the value
of the ore in the ground.

ROYALTY The royalty tax is computed by multiply-
TAX ing the royalty received by 12%.
The law and method used in computing
the ad valorem, occupation and royalty tax
is explained fully in this report under the headmg “Administration
of Tax” and for this reason is not repeated in discussing this
subject.

In view of the fact that the tax proceeds due the State of Min-
nesota from the occupation and ad valorem taxes are based on the
value of the iron ore at the mouth of the mine or in the ground, the
Commission has investigated thoroughly the market price establish-
ed at the Lake Erie ports to determine whether or not this market
price is the real and actual value, or whether it is a fictitious and ar-
tificial price as some people have contended. In other words, the cru-
cial answer underlying our entire tax proceeds from the various
taxes on the mining companies originates from the value which is
found by using the market price at the Lake Erie ports. Over the
years, this market price has become known as the Lake Erie price,
and there has been contention that large producers of steel or iron
ore have conspired together to set the market price, and thus, in
truth and in fact, it is not a competitive price arrived at by a willing
buyer and a willing seller.

The Commission heard substantial evidence from numerous
owners of mining properties, producers of iron ore, and also in-
vited any evidence from any source which would establish that the
market price at the Lake Erie ports, or so-called Lake Erie price,
was fictitious or unreal. Those appearing in opposition to the Lake
Erie Price produced no evidence disputing the reliability of the
market price. Several committees of the United States Congress
have held extensive hearings on this matter; notably the O.P.A. in
1942, the National Temporary Economics Commission in 1939; and
more recently the sub-committee of the Judiciary Commlttee of the
House of Representatives in December, 1950.

Producers of steel must know a year, or possibly longer, in ad-
vance of their production year, where they will get their iron ore;
and producers of iron ore, in order to determine their activities for
a mining season must be certain to have a market for the ore at a
price sufficiently high which they believe will produce a profit for
the iron ore producing company.

Accordingly, before each mining season, usually in the winter,

the producers of iron ore or the mining companies are seeking a
market for the ore during the following shipping season, and thus
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these mining companies approach users of iron ore in an endeavor
to enter into a contract to supply the steel manufacturer with the
needed tonnage of ore. When a mining company or producer of
iron ore has reached an agreement with a purchaser or steel man-
ufacturer for the sale during the shipping season of a substantial
tonnage of ore and the price therefor has been agreed upon by the
seller and the purchaser, this fact is made known and the price is
published in various trade journals, and for the year 1951 was pub-
lished on December 2, 1950.

The price of the ore in this first contract for a substantial ton-
nage is the price of a gross ton of iron ore containing 51.50% iron
natural delivered at lower ports of Lake Erie. (See Table No. 5).
The price is adjusted up or down, according to the iron units in the
ore, using the market price of 51.50% iron natural. There are also
adjustments because of phosphorus, silica and other materials in
the ore. The market price so established is then used by all min-
ing companies as the market price or value of iron ore for that sea-
son and is the value used by the State Department of Taxation in
determining the various taxes on the mining industry in Minnesota.

It appears that for the year 1951 the market price or value was
established by contract entered into between the Cleveland-Cliffs
Iron Company,* a large producer of ore and a purchaser of ore. The
Cleveland-Cliffs ITron Company has established the market price in
other years as well, although the testimony indicated that different
companies established the market price or value in different years.
It appeared from the testimony that all mining companies accept
this market price as the price of ore which is produced and sold dur-
ing the season, and it appears that once the market price has been
established, other mining companies recognize that price as one
sufficient to produce a profit and thus be an incentive for the pro-
duction of iron ore for that season.

The Cleveland-Cliffs Iron Company is engaged largely in min-
ing of ores requiring beneficiation, and since the combination of
mining and beneficiation is high cost, it appears to the Commission
that the price established by the Cleveland-Cliffs Company would
be relatively high because of the high cost of their mining, plus
beneficiation ; and furthermore, since the company mines ore pri-
marily for sale to others, not being manufacturers of steel, it might
logically follow that other mining companies could produce and
sell ore profitably at that price. Of course, it is an advantage to the
State of Minnesota from a tax standpoint to have the market price
ﬁl" Ealue high since it would follow that tax proceeds would be

igher.

Owners of some of the numerous small independent mining
companies which are producers of iron ore for sale only, and not
tied in with any steel manufacturer or processor, appeared before
the Commission; and included Mr. Harrison of Pacific Isles Min-
ing Company and Mr. Moore of the W. S. Moore Company. They
stated that their great interest was in having the market price of

* An independent seller.
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ore as high as possible since they are selling ore, and they unequiv-
ocally asserted that in their opinion the price at the Lake Erie
ports upon which the value of the ore is based for tax purposes is
a real and competitive price and not an artificial or fixed price
which resulted from a conspiracy or combination of large steel
manufacturers.

It was pointed out that the Oliver Mining Company, a subsid-
iary of the United States Steel, in 1951, sold nine million tons of
ore to competing steel companies. It is obvious that United States
Steel, which owns Oliver Mining Company, would be interested in
getting as high a price from this ore as possible since, of course,
steel manufactured by that company would compete with other
steel companies in the sale of steel. In other words, Oliver Mining
Company, in such case, would be interested in having a high price,
which is also the interest of the State of Minnesota, viewed from a
tax standpoint. Cleveland-Cliffs Iron Company, represented by Mr.
Bubb, the assistant controller of that company, was also present.
He testified as to the technique and procedure used in establishing
the market price for the year. He pointed out that Cleveland-Cliffs
Iron Company produced and sold approximately 6,500,000 tons of
ore yearly at the price established by the first substantial sale made
each year. He also pointed out that the sales made to Ford Motor
Company had in some years established the market price.

The contracts that are entered into are, in many instances, of
a duration running up as high as five or more years, the reason for
the length of term being that steel companies must know their
source of ore over a substantial period of time. The price of ore in
those contracts is agreed to be the price that will be established
each year, so that it might be said that even in long-term contracts
the price is a negotiable one for each year, the contract simply be-
ing an agreement to furnish ore.

The mining companies have consistently objected to the use
of the current market price in computing the occupation tax, which
would be unnecessary if the price were controlled because in such
case it could be depressed. In 1941, they protested vigorously before
the State Tax Commissioner and produced testimony that ore could
be sold for only $4.05 per ton, whereas the current market price
was $4.45 per ton, which was used by the State Tax Commissioner
in computing the iron ore taxes.

The Oliver Mining Company claimed that the use of the current
market price for that year increased the ore tonnage value in ex-
cess of $10,000,000 with a corresponding excess in the ore tax of
over a million dollars. The State Tax Commissioner refused their
plea and used the ore market price which was established at the
beginning of the year in any event, all of which indicates that the
market price is not a controlled or fixed price in view of the fore-
going.

The foregoing statement covers years in which there was no
governmental control in prices. However, we desire to point out
that during the years 1942, ’43, ’44, ’45 and ’46, the Office of Price
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Administration froze the price of iron ore at the then Lake Erie
price. During the years 1947, ’48, ’49 and ’50, the price was not reg-
ulated by the O. P. A. However, on December 2, 1950, the Office of
Price Stabilization again exercised control over the price of iron
ore and at the present time the price of iron ore is regulated by the
Office of Price Stabilization.

The use of the Lake Erie price does not affect the ad valorem
tax with the force that it does the occupation tax.

The following Table No. 3 shows the picture relative to the use
of the Lake Erie price in computing the ad valorem tax. You will
notice that the ad valorem tax per ton based on the tonnage of ore
in the ground in 1941, was $.012 and the Lake Erie price was $4.45,
whereas in 1951, the average ad valorem tax per ton was $.017 and
the Lake Erie price was $8.30.

Table No. 4 shows the picture on the occupation tax, which is
based on the tonnage produced. In 1941, with the Lake Erie price
at $4.45, the average tax per ton produced was $.132, whereas in
1951, with the Lake Erie price at $8.30, the average tax per ton
produced was $.335. This comparison shows that under the occupa-
tion tax law, with its restricted deductible costs, the tax per ton in-
creased even more than did the market value.



TABLE NO. 3

EFFECT OF LAKE ERIE PRICE ON AD VALOREM TAX

Fret.

Value

Average

0€T

Handlg. at Sur- Ad valorem
L. E. Price Ins., face of Reserve Assessed Ad Valorem Tax per ton
Year Non-Bess Int., Ete. Mine Tonnage Valuation Tax Reserves
1941 $4.45 $1.88 $2.57 1,176,031,225 $167,530,603 $14,564,253 $.012
1942 4.45 1.88 2.57 1,149,317,765 160,494,132 13,244,037 .0115
1943 4.45 1.91 2.54 1,121,073,685 152,377,621 13,300,103 0118
1944 4,45 1.91 2.54 1,095,066,532 141,030,550 12,477,270 .0114
1945 4.55 1.91 2.64 1,045,632, €64 129,306,480 12,588,313 0124
1946 5.05 1.91 3.14 1,006,403,041 120,344,635 12,732,769 .0126
1947 5.55 2.125 3.425 1,004,482,442 117,853,709 13,923,528 .0138
1948 6.20 2.43 3.17 980,412.870 129,310,721 13,257,828 .0134
1949 7.20 2.615 4.585 960,265,700 125,777,567 14,901,587 .0155
1950 7.70 2.625 5.075 980,957,802 149,368,527 16,200,000 0166
1951 8.30 2.83 5.47 963,762,000 138,701,012 16,460,375 017
TABLE NO. 4
EFFECT OF LAKE ERIE PRICE ON OCCUPATION TAX
Lake Erie
Tonnage Rate Price Average Tax
Year Produced Occupation Tax Percent Non-Bess Per Ton in Dollars
1941 63,736,347 $ 8,399,387 10.5 $4.45 $.132
1942 70,048,716 8,233,102 105 4.45 118
1943 69,364,022 6,711,683 10.5 445 .097
1744 65,073,476 6,301,670 10.5 4.45 097
1945 62,482,046 6,289,279 10.5 4.55 101
1946 49,650,356 6,507,835 10.5 5.06 .131
1.047 59,967,761 9,700,773 11 5.55 .161
1948 65,013,706 11,762,769 11 6.20 .181
1949 55,187,871 14,355,466 12* 7.20 267
1950 64,922,685 18,822,662 12 * 7.70 289
1951 78,407,263 26,275,375 12 * 8.30 .335

* Includes 19 Veterans Compensation Fund
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TABLE NO. 5

ORE PRICES FOR VARYING IRON CONTENT
CALCULATION OF LAKE ERIE SELLING VALUES

(According to Formula adopted in 1925, and still in use)

Standard Lake Erie selling values for iron ore, as quoted in trade journals
and ore sales contracts, are per gross ton of 2,240 pounds, delivered at rail of
vessel at Lower Lake Ports and are based on the following classification and
guaranteed base analyses:

0Old Range Bessemer 51.60% Iron Natural .045% Phosphorus
Old Range Non-Bessemer, 51.60% Iron Natural
Mesabi Bessemer, 51.60% Iron Natural .045% Phosphorus
Mesabi Non-Bessemer, 51.50% Iron Natural
High Phosphorus, 51.60% Iron Natural +.180% Phosphorus

Price Adjustments for Iron Content Above or Below the Guarantee; All Grades:

Selling values of ores of different iron content than the base ores are de-
termined as follows: The base price is divided by 51.50, the number of units in
the base ore. The resulting quotient is the base unit value, used to determine
additions to or subtractions from the base price, for iron contents above or
below the base analysis, as follows:

When less than 51.50% and not less than 50.00% Iron: from the base
price deduct, for each unit or fraction of a unit of iron less than 51.60%
iron, at the rate of the base unit value.

When less than 50.00% and not less than 49.009% Iron: from the price
computed for 50.00% iron deduct, for the unit or fraction of a unit of iron
lesls than 50.00% iron, at the rate of one and one-half times the base unit
value.

When less than 49.00% Iron: from the price computed for 49.00% iron
deduct, for each unit or fraction of a unit of iron less than 49.00% iron, at
the rate of two times the base unit value.

When over 51.50% Iron: to the base price add, for each unit or frac-
tioln of a unit of iron more than 51.50% iron, at the rate of the base unit
value.

Price Adjustment for Phosphorus:

All ores containing .045% phosphorus, or less, are classed as Bessemer.
Phosphorus content lower than .045% commands a premium, determined in
accordance with the standard table of phosphorus values. All ores containing
more than ,045% phosphorus are classed as Non-Bessemer. Ores containing
more than .180% phosphorus are classed as High Phosphorus.

Penalties:

In addition to the standard deductions applied for iron contents of less
than 50%, which are computed as above, arbitrary penalties are also exacted
for high silica and for fine structure.

Premiums for Lump Structure and High Manganese Content:

Hard ores of high iron, low silica contents are often sold as lump grade,
generally being priced as Old Range Non-Bessemer plus premiums for lump
structure,

Ores containing in excess of 5% natural manganese are recognized as
standard manganiferous iron ores and are generally priced as Old Range Non-
Bessemer on the combined natural iron and manganese content, plus a prem-
ium for the natural manganese in excess of 5%. Ores containing between 2%
and 5% of natural manganese are also sometimes marketed as manganiferous
at prices which recognize some small value for the manganese content.

Premiums for lump structure and high manganese content vary and are
determined by negotiation hetween buyer and seller.

Source—Minnesota Mining Directory 1952,
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What Impact Will the
Great Lakes-St. Lawrence Waterway Have

on the Iron Ore Industry of Minnesota

We have obtained transecripts of the hearings on the St. Law-
rence Waterway held by various Congressional committees and no-
tably the most recent one conducted by the Committee on Public
Works, House of Representatives, during February and March,
1951. We have read numerous pamphlets and heard various testi-
mony in favor of, and in opposition to, the project. We have exam-
ined quantities of literature on the subject and believe that every
phase of this great project has been fully explored. A lengthy nar-
ration of the engineering and financial problems involved on this
project is unnecessary to determine what impact its completion will
have on the iron ore industry of Minnesota.

What we want to know is, if and when the St. Lawrence Wat-
erway is completed, either by Canada alone or jointly by the United
States and Canada, what effect will it have on the iron ore industry
of Minnesota? For the foregoing reasons we feel that a brief out-
line of the project will suffice.

The purpose of the St. Lawrence Waterway is to establish nav-
igable channels 27 feet deep from Montreal, Canada to all ports on
the Great Lakes and to develop in the International Rapids section
of the seaway, hydro-electric power of more than two million horse-
power,—this power to be divided equally between the United States
and Canada, if the United States joins Canada in the venture.

The present channel has a 35 foot draft from the Atlantic
Ocean to Quebec. From Quebec to Montreal the depth is 32.5 feet.
This depth permits large ocean vessels to reach Montreal. Between
Montreal, Canada and Ogdensburg, New York, a distance of 114
miles, the Lachine, Soulanges and International Raplds are located.
At present these rapids are by-passed by means of canals 14 feet
deep with 22 locks, 14 feet deep, 43 feet wide and 252 feet long.
This particular part of the river is the big job confronting the en-
gineers on the new project, for it is necessary to create a channel
27 feet deep through this section of the river. This requires the con-
struction of numerous dams, canals and locks, and miles of dredg-
ing. Between Ogdensburg and Lake Ontario, a distance of 68 miles,
the entire distance will have to be dredged. Between Lake Erie and
Lake Ontario, a distance of 27.6 miles, the Welland Canal will be
deepened from 25 to 27 feet. Between Lake Huron and Lake Erie
the channels in the St. Clair River, Lake St. Clair and Detroit River,
a distance of 88 miles, will be deepened to 27 feet. Channels in the
St. Mary’s River and Straits of Mackinae, a distance of 63 miles,
will be deepened to 27 feet.

The estimated cost of the project as of December, 1950, is
$982,175,000. Of this amount $164,112,000 has already been ex-
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pended by Canada and the United States, leaving a balance of
$818,063,000 to finish the work. Of this amount Canada will pay
$251,269,000 and the United States $566,794,000.

The engineers estimate that it will take at least 4 or 5 years to
complete the project if the necessary materials and manpower are
available.

The record indicates that the present St. Lawrence 14 foot
waterway is being used by vessels of around 2,400 tons capacity,
whereas the proposed project would permit the operation of ships
with a capacity of 15,000 tons or more.

It is obvious that the present or the proposed new St. Law-
rence Waterway can have no adverse effect upon the iron ore indus-
try of Minnesota, until such time as foreign iron ores are available
for shipment to the consuming furnaces in this country.

In a few years the iron ore from the new Labrador field in
Canada will be in production. Mr. Humphrey, President of the M.
A. Hanna Co., one of the companies developing this field, testified
on March 5, 1951, before the Committee on Public Works of the U.
S. Congress, “that in 1950 drillings had proved at least 400,000,000
tons of high grade open pit direct-shipping ore, and they had only
drilled on a small fraction of their concession area.” He stated that
the Labrador ore was a higher grade ore than the Mesabi ; that they
were constructing a railroad from Seven Islands to Burnt Creek, a
distance of 365 miles, and they planned on shipping 5,000,000 tons
during the shipping season of 1955, and would increase the tonnage
to 10,000,000 in 1956 or 1957. (These figures were confirmed by a
special committee of the Commission on an inspection trip to Lab-
rador.) They propose to move this tonnage, whether or not the new
seaway is completed,—he stated that if their production reached
10,000,000 tons, 2 to 4 million tons would move from Seven Is-
lands to the eastern seaboard for use there and in the Pittsburgh
area. The balance of 6 to 8 million tons would move over the present
St. Lawrence Seaway to the Lake Erie consumption points. He in-
dicated that if the St. Lawrence Waterway was completed, their
facilities would be increased to ship 20 to 30 million tons a year. He
stated that the Labrador ore would be competitive with the Lake
Superior ore, with or without the seaway. “However, the seaway
will permit greater tonnages at a reduced cost.”**

The Republic Steel Company is now operating in the Bomi Hills
district in Liberia, West Africa, and shipping from Monrovia
to the United States about 1,000,000 tons a year, with a reserve
estimated at over 20,000,000 tons. This is high grade ore running
68 to 70 percent dried iron. The distance, however, from Monrovia
to Baltimore is 4,883 miles and to Ashtabula, Ohio, 5,585 miles.
It is doubtful if this Liberian ore will ever be transported on the
proposed St. Lawrence Waterway to the Lake Erie and Pittsburgh
furnaces.

The Bethlehem Steel Company is now using its El Pao Venezu-

*% The distance from Duluth to the port of Erie, Pennsylvania, is 941 miles, or 54 miles more
than the distance from Seven Islands, Quebec to Erie,
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elan ore at their plant located at Sparrows Point, Maryland, and
the United States Steel Company is now constructing, at a cost
of $400,000,000, a huge plant at Morrisville, Pa., to be known as
the “Fairless Works”, to utilize the ore coming from its Cerro
Bolivar, Venezuela field. The first blast furnace of this works was
put in operation in December, 1952. Bethlehem advises us that
they can deliver their iron ore from Venezuela and Chile at Spar-
rows Point, Maryland at a substantially lower cost per unit than
they can deliver Lake Superior iron ore at Buffalo, New York.
(The cost per unit of iron is the determining factor, rather than
the cost per ton.)

If the steel companies are able to construct new plants to
increase production to 120,000,000 tons annually and the present
tremendous demand for steel continues, they will be in a position
to utilize all the domestic and foreign iron ore that can be delivered
with the available facilities. This means that Minnesota iron mines
will still be producing at or near the ultimate limit, as they are
doing today, and as they have for the past ten years.

At the moment, the problem is to increase the ingot capacity
of the steel mills and to produce and deliver enough iron ore and
scrap to feed the furnaces. It should be noted that the new St.
Lawrence Waterway will not lengthen the shipping season on
the Great Lakes—the new waterway, like the present one, will be
frozen over and useless for several months each year.

To provide the blast furnaces with the additional tonnage of
iron ore requires more boats to transport the ore. To build the
boats takes time, a huge quantity of finished steel, and a large
capital outlay.

Minnesota’s iron ore was the bulwark of our national defense
in two world wars and is one of the main ramparts in our present
national emergency. An ample domestic supply of iron ore is es-
sential to our national security. As to the comparative defensibility
of imports from outside countries, it has been frequently stated
that no foreign source of iron ore supply is dependable in a time
of war. However, it appears to us that as between Canadian and
other foreign sources now being considered, the former could
be more readily available in a national emergency. We cannot
rely upon foreign ore, with its political implications and trans-
portation perils during critical periods. We believe that this
country needs an adequate supply of iron ore available at home
and cannot depend upon an ore body in some remote part of
the world.

The big steel companies are searching the world over for
iron ore and great discoveries have been made in Labrador-Quebec,
Venezuela and Chile. They are expending millions of dollars in
developing these fields and constructing the transportation facili-
ties. Steel mills are now being constructed on the Eastern seaboards
to utilize these foreign ores. If the present unprecedented demand
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for iron ore continues and the St. Lawrence Waterway is completed,
it will not seriously affect the iron ore industry of Minnesota. How-
ever, if this enormous demand for iron ore diminishes, it will make
the foreign ores, with cheap transportation, highly competitive with
our Minnesota ore and particularly with taconite concentrate. It
is true that it will take several years for the proposed new seaway
to be completed and that large tonnages of foreign ore will prob-
ably not be delivered to the inland and the Great Lakes consuming
districts until that time arrives, but anyone can visualize what
the impact will be on the Minnesota iron ore industry when it
is completed and the foreign ore fields are operating at full scale
and the transportation facilities are available to move it into a
slackening market.

In order to meet the growing U. S. demand for steel in future
years, it now appears that the iron ore requirements of the U. S.
will include not only the direct and concentrated ores from every
major U. S. producing area, but also imports of high grade ore
from Quebec-Labrador, Michipicoten and Steep Rock, Canada;
from Venezuela, Chile and possibly Brazil, in South America; from
Liberia, West Africa; and possibly from Cuba, in later years.
While some of these ores will be utilized at coastal plants, substan-
tial tonnages will continue to go to inland furnaces, by the St.
Lawrence Waterway, or by rail from seaports either on the Gulf,
on the Atlantic Coast, or later, on the Pacific Coast.

This Commission has made no study and expresses no opinion
with reference to the effect the construction of the St. Lawrence
Waterway will have upon the general economy of the State of
Minnesota.

Impact of National Defense Considerations

It is difficult to make an accurate appraisal of the impact of
National Defense on our Minnesota iron ore industry. There are
too many imponderables involved,—these include the war in Korea;
the possibility of another world war; the possibility of the restora-
tion of peace in Korea and in the world; and a return to normal
conditions. (Economists claim that even if peace is restored, the
backlog of civilian requirements for steel in construction so long
deferred because of National defense, will require maximum pro-
duction of iron ore for a long time.)

National defense appropriations for the fiscal year ending June
30, 1953, amount to $46,610,938,912. (Public Law 488, C. 630,
approved 7-10-52). Of this amount, $21,118,361,770 is allocated to
the Air Force; $12,842,459,642 to the Navy; $12,239,500,000 to
the Army; $409,800,000 to the Secretary of Defense and $817,500
for miscellaneous. These figures reflect the huge expenditures
contemplated for military equipment and personnel during the
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present fiscal year. A portion of this money will go into finished
steel made from iron ore.

The present world-wide conditions are so unsettled that any
estimate on iron ore requirements made today would probably need
revising tomorrow. The war in Korea—the cold war and the
National emergency have created an unusual demand for iron ore.

Minnesota has supplied the bulk of the iron ore in this country
for many years and of necessity will supply most of it during the
present emergency because it is the only source of iron ore in this
country that can immediately meet the demand.

After many vain attempts to get information on this subject,
we concluded that the data could probably be obtained in Wash-
ington, D. C. Three members of the Commission went there and
with the assistance of Senators Thye and Humphrey, Represen-
tative Blatnik and their staffs, the members were able to contact
the various departments administering the National Defense pro-
gram. A vast amount of data on allocations and production was
made available and from this information, we have drawn our
own conclusions. The following table represents our judgment on
the tonnage that will be required to meet the demand of the
National Defense program for the years 1952 to 1955 inclusive,
the tonnage that will be supplied by the Lake Superior District,
the percentage of this tonnage coming from Minnesota, and the
percentage of the Minnesota iron ore for National Defense.

TABLE NO. 6

PROJECTED TONNAGE OF IRON ORE USED BY THE UNITED STATES’
STEEL MILLS IN MILLIONS OF TONS

19562 . 1953 1954 1955
Total Tonnage: 135.6 139.4 143.2 149
Tonnage from Lake Superior
Regions:
Direct Shipping 74.5 7.5 68.5 65
Taconite Concentrate b 5 1.6 2.6
Other Ores 24.7 26.7 28.7 30.2
Total from Lake Superior
Region: 99.7% 99.2* 98.7% 97.7*
Percentage of Minnesota Ore
used in National Defense 43% 449, 43% 40%

* B29, of Lake Superior Ore comes from Minnesota.

The disagreement in the steel industry which has resulted in
a curtailment of the production of steel during the year 1952 will
undoubtedly increase the percentage of the steel produced going
into National Defense by a considerable amount and will reduce
the amount of steel allocated for civilian production.

If the National Defense program lasts for a considerable length
of time, it will put a heavy burden on our Minnesota iron ore and
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will undoubtedly hasten depletion of our high grade ore. If peace
is restored, civilian requirements for iron ore will continue the
heavy demand for some time in the future until foreign ores and
processed taconite can lessen the burden on our high grade ore.

Cost of Developing and Mining Minnesota
Iron Ores and of Competitive Ores

In Other Parts of the World

This is one subject upon which there is little available infor-
mation. We have written to the state departments in the various
states that are regular producers of iron ore, including Alabama,
California, Michigan, New York, Pennsylvania, Texas, Utah, Wis-
consin, and Wyoming, requesting information as to cost of pro-
ducing iron ore in those states. The responses were all negative ex-
cept those from Michigan and Utah.! It now appears that Minnesota
and Michigan are the only states requiring reports from which de-
tailed cost information can be obtained.

We then wrote to the various mining companies operating in
the above states, asking if they could furnish the desired cost fig-
ures, but the companies refused this information. The result to
date is that the only states for which we have fairly complete cost
figures are Minnesota and Michigan.

Due to the fact that the iron ore produced in Michigan is nearly
all from underground operations, and that only about 6% of Minne-
sota’s iron ore production is mined by underground methods, the
comparative costs, beyond the fact that they appear to be fairly
well in line as to the underground ore produced, are not very in-
formative.

In the following table are shown the comparative costs of pro-
duction in these two states for the years 1949-50, on underground
mining operations. Note that the figures do not include taxes or
royalties. It is seen that there is very little difference in the final
result.

1. TUtah State Tax Commission, 118 State Capitol, Salt Lake City. Letter by H. H. Higgs,
Mine Appraiser-Engineer, gives costs as follows: Mining, Crushing and screening, $1.10 to
$1.80 per net ton delivered on railroad cars, This is on open pit operations and compares
favorably with the average Minnesota open pit cost of $1.46 per gross ton.



138
TABLE NO. 7
UNDERGROUND COST OF PRODUCTION
(Excluding Taxes)
(and Royalties)
1949 1950
Michigan Michigan
Labor 1.9357 1.9298
Supplies 8827 8522
Deferred Costs .1536 1810
General Overhead 2415 .3951
Marketing & Selling .0632 L0521
3.2667 3.4102
Minnesota Minnesota
Labor 1.896 2.112
Supplies 846 .668
Development .047 .048
General Overhead .380 726
3.169 3.554

We also attempted to learn the costs of production in the
Steep Rock, Michipicoten and Labrador-Quebec iron ore fields in
Canada, but found the same situation existing there,—the infor-
mation was not available.

Inquiries as to Chilean and Venezuelan iron ore mining costs
met with the same reply; however, the Bethlehem Steel Company
made the statement that they could deliver iron ore at Sparrow’s
Point, Maryland, at a substantially lower cost per unit of iron than
the cost per unit for Minnesota ore delivered at Buffalo, New York.

The only information we could get on the costs of Labrador-
Quebec ore is from the testimony of Honorable Oscar Chapman,
Secretary of the Interior, who presented an estimate prepared by
the United States Bureau of Mines before the Congressional Com-
mittee on the Great Lakes St. Lawrence Waterway, as shown by
the following table.

Tables No. 9 and 10 show the average production costs of open
pit and underground operations in Minnesota and the combined
average costs of iron ore produced in Minnesota.



ESTIMATED COST TO DELIVER QUEBEC-LABRADOR ORE TO VARIOUS UNITED STATES CONSUMING CENTERS
BY PRESENT FACILITIES AND PROPOSED SEAWAY

TABLE NO. 8
ESTIMATED COST PER GROSS TON PRESENT FACILITIES PROPOSED SEAWAY
Pittsburgh Pitt‘sr});rgh Pittsburgh Cleveland Buffalo
via Spa via St. via St. via St. Pittsburgh Cleveland Buffalo
Montreall pP;f:;)f S Lawrence2 Lawrence? Lawrence?
Mining and transporta- _

tion to crusher ........... $ 1.25 $ 1.25 $ 1.25 $ 1.25 $ 125 $ 1.25 $ 125 $ 125
Depreciation and

Intevest: - o oo v o 0 i e ; T - S5 N S5 S5 .75 J5 75
Rail freight to Seven '

Islands ................... 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65
Water Freight ........... ... 1.00 2.12 2.75 2.75 2.75 2.00 2.00 2.00
Rail freight to

FUYNBO:  on 56 o wr s 63 95 o6 o6 3.50 2.00 1.89 1.89

Total gross ton
Labrador ore ........... 9.15 8.77 9.29 7.40 7.40 8.54 6.65 6.65
Lake Erie Selling
WA - 002l 50 i3 siniln o Eams 9.59 9.59 9.59 7.70 7.70 9.59 7.70 7.70
Difference ........... sava 4D .82 .30 .30 .30 1.05 1.05 1.05

1. All rail, Montreal to Pittsburgh.
2. All water, 3,000 ton barges present facilities.
3. Does not include toll charges.

NOTE: The above costs show that the Quebec-Labrador ores will be competitive to Lake Superior ores with or without the seaway. However, the
seaway will permit greater tonnages at a reduced cost.
Source: Congressional Record, No. 82-2, Page 180, February 23, 1951.
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TABLE NO. 9—AVERAGE PRODUCTION COSTS OF IRON ORE PRODUCED IN MINNESOTA*

“55-5 ¥ - %Ive.rage Cc&stBPerﬁTon of & & o - 8
@ B+ ining an eneficiation 0 gy B & —

3858 & SuB 3%3  Lui .8, 9%, iy
o OE_:S'U @EE - -] 'g’pu __E‘Oa_g o5 % -
2 CeElsr  #eE 2 3 gek  O8f §-58, @egy 8EC
— PR N e —_— L~ o om — - o m = m 7] O -
5 EEE g555%8%  E5F 2 8 2§ §  Eyd  f5=f  BEemi  Eu=% 53
= St ERE0EHE  <AA 3 a 5= & IAE  Emes <E<EE  <a<a  AER
1938 14,728,556 $ 24,197,675 $.186 $.409 $.254 $.407 $1.070 $.387 $1.643 $18,481,639 $1.255 43.8
1939 31,789,650 41,771,509 .215 .241 .168 .258 .667 432 1.314 22,186,212 .698 34.7
1940 48,304,658 54,780,886 .201 .183 .142 .212 537 .395 1.133 23,075,470 ATB 29.7
1941 63,736,394 72,013,215 .206 207 .140 .162 .509 415 1.130 24,787,232 .389 25.6
1942 70,048,716 85,168,023 .190 .234 .161 .240 .636 .390 1.215 23,644,204 .338 21.7
1943 69,004,461 £9,147,416 .209 .281 .182 259 .732 352 1.293 21,957,593 318 19.8
1944 65,073,476 86,156,863 234 .253 .198 .288 .739 .351 1.324 20,667,685 .318 19.3
1945 62,482,046 83,099,814 .208 .251 .201 .324 176 .347 1.331 20,639,726 .330 19.9
1946 49,650,356 68,658,404 .223 271 .216 .325 .812 .348 1.383 20,414,120 411 22.9
1947 59,967,761 89,303,822 .254 304 .263 .336 .903 .332 1.489 25,093,069 419 21.9
1948 65,013,706 107,734,083 .298 .308 284 405 997 .362 1.657 26,927,951 441 20.0
1949 55,187,871 101,501,196 .341 .360 .294 492 1.146 .352 1.839 31,452,161 570 23.7
1950 64,798,019 126,736,978 .395 .396 .247 542 1.185 376 1.956 36,713,983 567 22.5

* Tonnage of all ore mined in Minnesota; total costs _and costs per ton of development and operation chargeable to mining; and total costs and costs
per ton of all mining taxes, as reported for Occupation Tax purposes, for years 1936-1949, inclusive.

** Tnecludes: administration (local and district), depreciation, beneficiation (including crushing and screening) stockpile loading, and miscellaneous costs.
Authority : Minnesota Department of Taxation—Biennial Report.
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TABLE NO. 10—AVERAGE PRODUCTION COSTS OF OPEN-PIT AND UNDERGROUND ORE
PRODUCED IN MINNESOTA*

Average Cost per Ton of
Mining and Beneficiation

e - M
=Ry ) B w3 ] ‘..?“E 3“,5
255 3%§ 25 Eu css  ©°F
& SE - opB ® 2 a a8 - ogd
] Camy B o B ] - T~ BmOo > O
L E ons i) o = ~ w Sud ol gz SsHp e
b =EQ o D= H® = [~ = g 9 L g b E
3 Ece 2>5%E 9> 2 & S 228 b4 I S .,
] oo™ Owom POO ] =] og s ho © >ﬂ§. o=
> HEE =1 <R - 15} Ha o—m B <R <<=
Open Pit Operations
IOBE:  coivaimisienmvle NIRRT S R 11,535,101 $15,967,137 $ .225 .238 $.174 $ 412 $.358 $ .770 $.389 $1.384
FOBY | ccvvirrine e SR R T 28,033,250 82,953,986 .238 .141 .125 .266 .231 497 .440 1.175
1D convsemvnreaimsTREspTEETSYT 44,008,093 44,640,364 217 .108 .109 217 .184 401 .397 1.016
TOAL: e e R Y R 58,771,356 60,547,192 .218 .138 .109 .247 .149 .396 418 1.032
B2 e S e R AR S S 64,951,827 72,299,635 .202 .154 131 .286 .232 B1T .394 1.118
5 A e e P RN U= N 63,761,539 75,491,717 .221 L1956 .152 3417 -267 614 .352 1.187
AOEE: kel Res i S e A 61,177,038 75,309,811 .246 .185 170 .355 279 .634 -351 1.231
127 - LRy iy il | 59,012,981 72,960,183 .217 .183 175 .358 .320 .678 -341 1.236
PG o vimrr o i v A 47,312,655 61,036,079 .232 .199 .188 -387 .325 -712 .346 1.290
AT oiivinemniim o mwdisare s i sai ek 56,648,191 77,761,752 .266 217 .232 .449 331 .780 .327 1.3°3
TUAB. onscnmanmncim s e s s T 61,075,597 93,888,374 .313 .219 .251 470 405 .875 .349 1.537
MY ssananavaea e R R TR RS R 51,804,480 88,647,173 .360 .260 .258 .518 .500 1.018 .333 1.711
AW  cccamavrsine VRS e R T 61,098,092 111,225,426 .416 .292 .221 .513 531 1.044 .360 1.820
Underground Operations
BOTB - o O NS B S5 S T 8,193,455 8,230,438 .048 1.027 544 1.671 585 2.156 374 2.578
TOBY orcosimcitesmsas o o] s e A SR i e 3,756,400 8,817,523 .042 .997 494 1.491 .466 1.957 378 2.877
DRI - oicamas v esvaws s A RN S AT AR AL S 4,296,665 10,140,522 040 947 487 1.434 507 1.941 .381 2.362
TR osur R  a R  Re 4,964,992 11,466,023 .060 1.033 501 1.534 335 1.869 .380 2.309
AL  covmsmsanm e SRR AT 5,096,889 12,877,388 .054 1.238 .543 1.781 347 2.128 344 2.526
IOAB! s RS Y S S 5,242,922 13,655,699 .064 1.353 .550 1.903 .293 2.196 .343 2.603
TL: oS R S s 3,806,438 10,847,052 .043 1.821 .628 1.949 .425 2.874 .367 2.784
L9hI o N e R A e e D LR s R 3,469,065 10,139,631 .050 1.403 637 2.040 .392 2.432 .441 2.928
R L e o X P a1 et e e e 2,337,701 7,622,325 .044 1.734 780 2.514 .324 2.838 379 3.261
A e T e I 3,319,570 11,542,070 043 1.787 797 2.584 441 3.025 .409 3.477
AR o oo i e e e R 3,938,109 13,845,709 055 1.697 .808 2.606 .390 2.895 566 3.516
TORD) v O i e R S Gl 3,383,391 12,853,923 047 1.896 846 2.742 .380 3.122 .630 3.799
L] 3,694,127 15,511,552 .048 2.112 .668 2.780 .726 3.506 .645 4.199

* Tonnage of all ore mined in Minnesota in years 1938-1950, inclusive;
red in mining, as betwen open pit and underground operations.

Authority : Minnesota Department of Taxation—Biennial Report.

comparison of total costs and costs per ton for development and other costs incur-
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Tax Treatment of Low Grade Ore

Labor Credit

To encourage the mining of low grade ore, the Legislature, in
1937, passed a law which reduced the assessed value of low grade
iron bearing formations (for ad valorem taxes). The law provided
that if the tonnage recovery was less than 50% and not less than
49%, the assessed value should be 48145 % of the full and true value
(regular iron ore is assessed at 50%). If the tonnage recovery was
less than 49% and not less than 48% the assessed value was
47% and for each subsequent reduction of 1% in tonnage recovery,
the percentage of assessed value to the full and true value shall
be reduced an additional 11%4% of the full and true value, but in
no event should the assessed value be less than 30% of the full
and true value. (L. 1937, C. 364, M. S. A. 273.15)

In 1941, to further encourage the production of low grade and
high labor cost ores, and to increase employment on the range, the
labor credit law was enacted. (M. S. A. 298.02). This law allowed
as a credit on the occupation tax an amount equal to 10% of that
part of the cost of labor (excluding administrative labor) in excess
of 20 cents per ton and limited the credit to two-thirds of the gross
tax. (L. 1941, C. 544).

In 1945, by C. 445, the law was amended and the allowance
was 10% of the labor cost in excess of 30 cents per ton and not in
excess of 40 cents per ton; and 15% on that part of the labor cost
in excess of 40 cents per ton and limited to 75% of the gross tax.
The law was again amended in 1947, C. 541, and the allowance
was 10% of that part of the labor cost in excess of 40 cents per
ton and not in excess of 50 cents per ton; and 15% of that part in
excess of 50 cents per ton and limited to 756% of the gross tax.

It was again amended in 1949 by C. 639 and the allowance
was 10% of the labor cost in excess of 50 cents per ton and not in
excess of 65 cents per ton and 15% on the labor cost in excess of
65 cents per ton and the allowance was limited to 75% of the gross
tax for underground and taconite operations and 60% for all other
operations.

In 1951, by Chapter 664, the law was again amended, so that
underground mines and mines in which during the year in ques-
tion, more than 50% of the crude ore produced had been benefi-
ciated by jigging, heavy media, roasting, drying or by artificial
heat, sintering, magnetic separation, flotation, agglomeration, or
any process requiring fine grinding, the allowance was 10% of
that part of the cost of labor employed by said mine or in the bene-
ficiation of such ore in said calendar year, in excess of 50 cents per
ton and not in excess of 65 cents per ton of the merchantable ore
produced during that year, and 15% of the labor cost in excess of
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65 cents per ton. In the case of other mines 10% of the amount
by which the average labor cost exceeds 50 cents but does not ex-
ceed 65 cents, plus 156% of the amount by which the average labor
cost per ton exceeds 65 cents, multiplied by the number of tons of
ore produced at said mine, not exceeding 100,000 tons, and 10%
of the amount by which such average cost per ton of such labor
exceeds 80 cents, multiplied by the number of tons of ore produced
at said mine in excess of 100,000, limited to 756% of the gross tax
on underground and taconite operations, and 60% on all other oper-
ations.

The amendments to the labor credit law were necessitated in
the main by the National inflationary spiral, and partly to prevent
low cost mines from receiving the credit. As costs increased, the
law had to be amended. Otherwise the low cost mines as well as
the high cost mines would have received credit and the credits
allowable would have been so large that the gross occupation tax
would have been greatly reduced.

Tables were presented to the Commission which illustrate the
above statement. The 1951 gross occupation tax was $28,278,289,
the labor credit allowed was $2,002,914, and the tax certified was
$26,275,375. If the 1949 law had been used to compute the labor
credit on the 1951 tonnage, the credit would have been $3,056,352,
thus reducing the tax certified by more than $1,000,000.

HAS THE LABOR CREDIT LAW ACCOMPLISHED
ITS PURPOSE?

Whether or not the labor credit law has increased employ-
ment and the utilization of low grade, underground, and high
labor cost ores, is a controversial question.

In the hearings before the Commission, there was much di-
versity of opinion. Mr. G. Howard Spaeth, Tax Commissioner,
stated “that it has not encouraged the employment of labor or the
mining of even low grade ores.” He attributed the increase of con-
centrated ore and employment on the range, since the enactment of
the labor credit law, to the unusual demand for ore.

Mr. E. Tom Binger, an attorney, representing some 12 small
mining companies, stated in substance, that he was certain that the
labor credit law had encouraged the mining of low grade ore and
that employment had increased because of it; that the labor credit
law was an important factor for the small scram operators in de-
termining their costs and whether or not the operation could be
conducted at a profit; that the law was doing just what the Legis-
lature intended it to do.

Mr. Francis D. Butler, an attorney representing Butler Bros.
Mining Company, expressed his opinion that the labor credit law
widens the use of low grade ores and of that type of operation
which will require more labor per ton than would be otherwise re-
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quired, and that the law reasonably accomplishes what it was in-
tended to do.

Mr, W. K. Montague, an attorney representing large mining
interests, stated in substance, that the labor credit law had in-
creased the production of low grade ore and employment, but be-
cause of the National economic situation and the great demand for
iron ore, no one could determine to what degree the increased pro-
duction and employment could be attributed to the labor credit law.

Mr. Warren S. Moore, President of W. S. Moore Company, a
member of the Legislature and an iron ore producer, stated in sub-
stance that he was processing ore from the Prindle Mine which was
formerly operated by the Oliver Mining Company and abandoned
because they had removed all the merchantable iron ore; that the
labor credit allowed on this high cost mine was a great benefit and
that the labor credit law was an important factor for the small
operators in making their decisions on scram operations.

The following table shows the employment on the range and
the tonnage of concentrates produced, before and since the passage
of the labor credit law. These figures show that employment and
concentrated iron ore production have increased since its enact-
ment, but from our investigation of the subject, we have been un-
able to determine to what extent these increases can be attributed
to the labor credit law.

TABLE NO. 11

Employment on the Range Mines and Ore Shipments Prior to
and Since the Enactment of the Labor Credit Law of 1941

EMPLOYMENT: 1940 Low 6820 February
High 9827 August
1941 Low 8304 January
High 12373 August
1951 Low 15549 January
High 18275 October
SHIPMENTS IN GROSS TONS:
Total Percent of
Direct Concentrate Total Concentrate
1940 39,741,641 9,207,681 48,949,322 18.8%
1941 49,347,380 14,713,346 64,060,726 28.
1951 56,345,750 22,722,939 79,068,689 28.7

Source: U. S. Bureau of Labor Statistics and Lake Superior Iron
Ore Association.

Because of the abnormal economic conditions attending World
War II, the war in Korea, the cold war and the National Defense
Program creating an unusual demand for iron ore, we cannot de-
termine the degree of influence of the labor credit law on mining
of low grade ore or employment.
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There is sharp criticism of the labor credit law. Some claim
the formula is too complicated. Others claim that mines which
were never intended to receive labor credits are given them. The
Interim Committee on Tax Research in its 1951 report to the Legis-
lature, suggested that the labor credit against the occupation tax
should be computed on a “Percentage Recovery” method. Others
have made the same suggestion. None of the advocates of this
plan have presented to the Commission any factual background
or figures showing its effect on revenue and on the industry.

We know that the present labor credit law is complicated and
that simplicity in tax laws is desirable.

It has been suggested, in lieu of labor credit, that after the
normal occupation tax based on value of ore at the mouth of the
mine has been computed, a percentage credit be allowed based
upon the relationship between the actual cost of production and
the value of the ore made ready for shipment from the mining
area.

WHY HAS A RE-EXAMINATION AND RE-VALUATION OF
OUR TAX POLICY BECOME NECESSARY?

Our tax policy has been kicked around as a political football,
both in and out of the Legislature, for the past forty years. Both
partisan and non-partisan (legislative) candidates have included
this subject in political platforms and campaign oratory.

As a result some people and organizations claim that the iron
mining companies should pay heavier taxes because they are de-
pleting this great natural resource. The iron mining companies
claim the tax burden is too heavy and there are other people and
organizations who think the mining companies are paying their
just share of the tax burden. Many are confused.

The Commission has listened to testimony supporting these
various contentions and claims. Extensive research has been made.

To evaluate the different claims an examination of the past,
present and the probable future conditions of the iron ore indus-
try has been our objective. We hope to take this question out of
politics and base our tax policy on sound economics.

It is common knowledge that for over forty years, Minnesota
has had a virtual monopoly on the production of iron ore in this
country. The records show that Minnesota has produced during the
period, 80% of the iron ore mined in the Lake Superior district
(which includes Michigan, Wisconsin and Canada) and over 60%
of the National total. The Federal government in its estimate of
iron ore requirements for the next four years expects Minnesota
to supply 62% of the tonnage. The heavy demand for Minnesota
iron ore due to World War II, the Korean war and the National
emergency, has greatly depleted our high grade, direct shipping
ore; and a continuation of this prodigious demand will hasten its
exhaustion.

In 1940 only 18% of our shipments were concentrates and 82%
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direct shipping ore. In 1951, 28.7% of the shipments were concen-
trates and 71.3% direct shipping ore. For the years 1941 to 1951
inclusive, we shipped 538,095,000 tons of direct shipping ore. On
May 1, 1951, our estimated reserve of direct shipping ore was 774,-
433,000 tons, and of this tonnage 268,815,000 was underground.
In 1951 we shipped 56,346,000 tons of this direct shipping ore.
At this rate, unless large new reserves are discovered, anyone can
calculate how long it will last.

In times of emergency only the open pit mines can rapidly
increase production, by using more men and equipment. Under-
ground mines cannot be quickly expanded. Therefore, the burden
falls upon the open pit mines. As the ore pits get deeper, more
men and equipment are required to produce the same tonnage,
resulting in increased costs. Many of our open pits have been
mined for years and it frequently happens that lean ore bodies
are encountered in these mines which have to be removed to get
at the high grade ore. The fact remains that the high grade ore
of Minnesota will be exhausted in the not too distant future, unless
the low grade concentrates and taconite processing can augment
the supply of merchantable iron ore to such an extent that the
mining companies can supply the demand with larger percentages
of concentrates and processed taconite.

We have in Minnesota billions of tons of magnetic taconite
that can be processed into high grade iron ore concentrates contain-
ing 60% to 64% natural iron. We have a large tonnage of lean ore
that can be beneficiated and made merchantable. Both of these me-
thods are high cost operations. The Legislature has recognized this
fact.

In 1937, Chapter 364 was enacted which reduced the assessed
value of low grade ore for ad valorem tax purposes. In 1941,
Chapter 375, the taconite tax law was enacted; and by Chapter
544 the labor credit against the gross occupation tax was allowed.
These laws were intended to encourage the production of low
grade ore and taconite and to increase employment on the range.

WHAT TAXES HAVE THE MINING COMPANIES PAID
UNDER THE MINNESOTA LAW?

The original iron ore tax law of 1881, up to the time of its re-
peal in 1897, produced the small sum of $105,600.09. From 1897 to
1921, all iron ore was taxed on the ad valorem basis only. However,
in 1921, the occupation tax was enacted, and in 1923 the royalty
tax came into being. _

From 1897 to 1913, inclusive, the records of the taxes imposed
on the mining companies are incomplete. However, beginning in
1914, the Minnesota Tax Commission devised a system for keeping
an accurate account of all these taxes paid by the iron ore industry.

The following table shows the taxes paid by the mining com-
panies for the years 1914 to 1951, inclusive, and the tonnage pro-
duced and shipped.



TABLE NO. 12

MINNESOTA TRON ORE TAXES, PRODUCTION AND SHIPMENTS, 1914 TO 1951 INCLUSIVE

Total

Total

IRON ORE TAXES 'I‘Ionnagg of Ti)nnaga of
n re ron re
Ad Vialorem Occugation Royaalty Total P?odrced‘ S(l)iilgped

1914-1915 $13,935,202 ... $13,935,202 55,411,561 55,971,013
1916-1920 70,168,134 et S 70,168,134 206,588,420 210,794,738
1953 18417500 v B 2% 885,007 38710990 30,715,162
1923 19,655,268 6,126,443 $1,027,847 26,809,558 44,843,457 45,305,647
1924 18,736,356 2,859,735 895,825 22,491,916 32,425,027 31,589,464
1925 18/570.829 2,316,432 845,072 21,732,333 37,580,850 38,841,968
1926 17,267,679 2725312 910,636 20,903,627 41,662,490 41,919,575
1927 17,342,382 2,183/308 916,825 20,442,515 36,474,549 36,504,854
1928 16,844,349 2,466,257 879,520 20,190,126 38.532,003 30,167,842
1929 17,251,700 3,786,352 1,044,696 22,082,748 46,922,911 47478167
1930 17,085,645 2,782,361 921,167 20,789,173 36,239,106 34,881,010
1931 16,617,217 1,383,145 649,804 18,650,166 18,370,526 17,309,211
1932 15,857,490 260,604 415,793 16,533,887 5,496,070 2,250,200
1933 16,582,129 958,388 335,600 17,876,117 12,597,805 14,953,168
1934 17,666,132 1,228,626 364,129 19,258,887 16,206,453 15.967.819
1935 17,323,829 1,387,546 459,951 19,171,328 19,954,430 20,532,222
1936 18,012,178 2,637,977 547,048 21,197,203 32,501,729 33/829,341
1937 17,269,567 9,033,930 1,305,385 27,608,882 49,619,930 49,161,064
1938 16,255.212 1,618,439 607,988 18,481,639 14,728,556 14,815,811
1939 16,431,322 4,888,964 865,926 92,186,212 31,789,650 33/022,890
1940 15,579,856 6,387,700 1,107,914 23,075,470 48,304,658 48949322
1941 14,564,253 8,399,387 1,823,592 24,787,232 63,736,347 64,060,726
1942 13,244,037 8233102 2167,065 23,644,204 70,048,716 75,299,667
1943 13,300,103 6,711,683 1,945,807 21,957,593 69,364,022 69,971,276
1944 12,477,270 6,301,570 1,888,845 20,667,685 65,073 476 66,586,264
1945 12,588,313 6,289,279 1762,134 20,639,726 62,482,046 62,830,572
1946 12,732,769 6,507,835 1,358,864 20,599,468 49,650,356 50,010,067
1947 13,923 528 9,700,773 1,654,392 25,278,693 59,967,761 63,517,190
1948 13,257,828 11,762,769 1,907,354 26,927,951 65,013,706 69,108,906
1949 14,901,587 14,355,466** 27195,108** 31,452161** 55,187,871 56,825,957
1950 15,994,967 18,822,662** 1,896,474** 36,714,103** 64.793,019 65,331,865
1951 16,460,375 26,275,375%* 2754, 461%* 45,490.211%* 78,407,263 79,068,689
Total Taxes 584,494,162 184,070,345 35,455,222 804,019,729 1,576,240,462 1,604,337,456

* Production 1921 to date, as reported for occupation tax purposes.

®* These figures include the additional 19 Veterans’ Compensation Fund.
Authority for tax figures: Minnesota Department of Taxation.
Authority for tonnages: Wade's Mining Directory, 1952.

-
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(Explanations of columns numbered 1, 2, 3, 4 & 5 on preceding
table)

1. The ad valorem tax goes to the state, counties, townships,
school districts and local taxing districts according to the levy of
the respective taxing units. For distribution, see Table No. 13.

2. An occupation tax of 11% is distributed as follows:

50% to the State General Revenue Fund;
40% to the Permanent School Fund, and
10% to the Permanent University Fund.
Since 1949 an additional occupation tax of 1% goes to the

Veterans’” Compensation Fund. Ten percent of the amount
going to the State General Revenue Fund is appropriated to the
Iron Range Resources and Rehabilitation Commission.

3. The Royalty Tax is 12%. The proceeds of a tax of 11%
goes to the State General Revenue Fund and the proceeds of a tax
of 1% goes to the Veterans’ Compensation Fund.

4. & 5. For years 1914-1951 inclusive, the total production is
shown as 1,576,240,000 tons, while the total shipment is given as
1,604,337,456 tons, or about 28,000,000 tons more than that for
total production. This apparent discrepancy is explained as follows:

In years 1914-1920, the figures used were those of the United
States Bureau of Mines, which excluded all ore with a manganese
content of 5% or more. This accounts for the greater part of the
4,766,000 tons, the difference in those years between tons produced
and tons shipped. The remainder is accounted for by an agreement
between the State and the Oliver Mining Company, and the City
of Virginia, whereby certain tonnages of good ore were mined and
placed in what were known as “reserve stockpiles” near the mine,
with the understanding that in consideration of the agreement by
the company these ore piles would not be shipped out in the near
future, but would be left in place for a term of years, they would
be assessed at the rate at which that ore would have taken had it
remained in the ground.

The first of these so-called “reserve stockpiles” was accumu-
lated from the Alpena Mine in the years between 1912 and 1915,
long before the enactment of the occupation tax law. When it was
shipped out, many years later, it was recorded in the shipment
column; but, having been stocked in the earlier years, and there-
fore not subject to the occupation tax, it did not appear in the col-
umn of “ore produced”, being taxed under the ad valorem tax law
until the ore was shipped.

In 1942 the shipment figure exceeds the production figure by
about 5,250,000 tons. Of this amount 4,000,000 tons came from the
large reserve stockpile which had just been shipped out to clear the
ground in preparation for stripping the overburden from the Rouch-
leau Mine, which became active in 1943. This ore, when placed in
stockpile, had not been counted as “ore produced”, but continued
being assessed under the ad valorem tax law. The remainder of
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the above difference of 5,250,000 tons in the 1942 figures is ac-
counted for by shipments of lean ore that had been formerly con-

sidered as having no value. The same was true in years 1947 and
1948.

While it would be impossible to make an absolute check on
these figures at this time, it now appears that the main part of the
difference between the production figures and the shipment figures
is due to the following causes: 1. Exclusion of ores having 5% or
more of manganese in years before 1920 from the figures for “ore
produced”; 2. Differences due to ore placed in “reserve stockpiles”
prior to 1921; 3. Shipments from lean ore stockpiles which were not
considered as being mechantable or usable ore at the time when
this material was placed in stockpile.

TABLE NO. 13

MINNESOTA IRON ORE AD VALOREM TAXES,
1914 TO DATE

Ad Valorem Taxes

State County Local Total

1914-1915 ...... $ 2,422,416 $ 2,649,422 $ 8,863,364 $ 13,935,202
1916-1920 ...... 7,625,664 11,743,432 50,899,138 70,168,134
FORL oo snanieis 1,208,473 3,040,145 13,941,638 18,185,156
PR overeaancs 1,161,288 2,951,031 14,299,181 18,411,500
JO28 . asiesianeae s 2,298,710 3,300,036 14,066,622 19,655,268
1924 . .......... 1,682,383 3,143,136 13,910,838 18,736,356
TB20 v b besetn 2,149,882 2,984,651 13,436,296 18,670,829
1926 . .......... 1,458,007 2,912,173 12,897,499 17,267,679
: 12 )7 1,972,268 3,167,651 12,202,463 17,342,382
1928 ..ol 1,347,033 8,129,570 12,367,746 16,844,349
147322 KR S 1,692,537 3,290,144 12,369,019 17,251,700
T80 o s v s 1,366,684 3,262,329 12,456,632 17,085,645
2215 4 1,883,194 3,382,985 11,351,038 16,617,217
1932 ... 1,959,006 3,201,138 10,697,346 15,857,490
IBBE e s e 2,643,812 3,247,220 10,691,097 16,682,129
1984 v cv sy 2,762,996 4,059,152 10,843,984 17,666,132
TO8D inovo uis paans 3,062,746 3,931,227 10,329,856 17,323,829
2 10 1,1 2,798,071 4,459,946 10,754,161 18,012,178
1937 ........... 2,024,419 4,009,528 11,235,620 17,269,567
YOBE cseuing pean 2,004,850 4,123,766 10,126,596 16,255,212
98D usam vtk s 1,953,413 4,601,422 9,876,487 16,431,322
1940 ..., 1,810,014 4,374,856 9,394,986 15,579,856
1941 ........... 1,607,775 3,951,242 9,105,236 14,564,253
SR b e A o 1,451,024 3,506,085 8,286,928 13,244,037
1948 . s i 893,996 3,677,474 8,728,633 13,300,103
5 1 T 662,626 3,462,913 8,351,732 12,477,270
1945 ........... 1,019,654 3,291,772 8,276,887 12,588,313
1948 . . .cmomnsiin 1,026,087 3,714,909 7,991,773 12,732,769
19T ssiimme ans 888,768 5,125,429 7,909,331 13,923,528
20T e e 914,256 4,823,156 7,620,417 13,257,828
X0AY: e 1,141,709 5,195,204 8,664,674 14,901,687
1950 ........... 1,319,986 5,908,781 8,766,200 15,994,967

Total s $59,908,645 $127,621,924 $380,503,218 $568,033,787

Authority : Minnesota Department of Taxation.
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Notwithstanding these figures, many people have the impres-
sion that the mining companies are paying at most a small tax for
the privilege of removing a great natural resource. This may be
due to the fact that the mining companies pay no state income
taxes. However, in addition to ad valorem taxes, they pay an occu-
pation tax on the value at the mouth of the mine on all iron ore
produced at a 12% rate, less certain labor credits.

Next to Minnesota, Michigan is the largest producer of iron
ore in the United States. The following table shows the average
tax per ton of production of iron ore in Minnesota and Michigan.



COMPARISON OF

TABLE NO. 14

AVERAGE TAX PER TON OF PRODUCTION

MINNESOTA AND MICHIGAN

MINNESOTA

MICHIGAN

General Corporation

Year Ad Valorem Occupation Royalty Total Property Tax Total

1940 $ 323 $ .132 $ .023 $ 478 $ .1525 $ .0094 $ 1619
1941 228 132 029 .389 .1296 0079 1375
1942 .189 .118 031 338 1134 .0032 .1166
1943 193 .097 .028 318 1197 .0085 .1282
1944 .192 097 029 318 .1520 .0102 .1622
1945 -.201 101 .028 330 15627 0153 .1680
1946 .256 131 027 414 .2135 0126 .2261
1947 .232 161 .028 421 .1546 0075 1621
1948 .204 .181 029 414 .1491 .0058 .1549
1949 270 .260 .040 570 .1868 L0070 .1938
1950 249 .289 .029 567 .1818 0073 1891
1951 210 335 035 580 ? ? ?

Source: Minnesota Commissioner of Taxation.

Michigan Geological Survey Division.
? Figures Not Available.

16T
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Other Informative Data

TABLE NO. 15

CLASSIFICATION OF IRON ORE SHIPMENTS

FROM MINNESOTA

Mesabi Range

Direct Ore Concentrates Total
Shipments

Year Open Pit Underground Open Pit Underground Gross Tons
1892-1900 19,505,000 11,885,000 31,390,000
1901-1910 . 125,469,000 67,359,000 652,000 16,000 193,496,000
1911-1920 208,521,000 89,256,000 34,178,000 973,000 332,928,000
1921-1930 217,798,000 60,914,000 52,142,000 1,099,000 331,953,000
1931-1940 159,314,000 24,979,000 45,036,000 1,553,000 230,882,000
{2 7,1 | ey 43,773,000 2,647,000 13,312,000 141,000 69,773,000
i 27 2 51,340,000 2,601,000 16,302,000 137,000 70,280,000
JO43 . .o 48,614,000 2,642,000 13,600,000 150,000 64,906,000
1944 ........ 46,517,000 2,154,000 13,669,000 169,000 62,509,000
1945« i s 42,705,000 1,646,000 15,875,000 143,000 58,369,000
1946 . .. coin s 34,830,000 918,000 10,561,000 17,000 46,326,000
1947 ........ 42,592,000 1,689,000 14,794,000 4,000 59,079,000
1948 ........ 45,899,000 2,168,000 15,965,000 15,000 64,047,000
1949 - icnvas 35,859,000 1,759,000 15,076,000 52,694,000
1960 - o oo s 40,461,000 1,872,000 17,722,000 79,000 60,134,000
19610 ........ 51,214,000 1,718,000 20,270,000 113,000 73,315,000

Total ..... 1,214,411,000 275,907,000 297,154,000 4,609,000 1,792,081,000

Vermilion Range

1884-1890 (1) 3,223,000 3,223,000
1891-1900 (1) 11,968,000 11,968,000
1901-1910 (1) 15,138,000 15,138,000
1911-1920 (1) 13,860,000 13,860,000
1921-1930 (1) 14,339,000 14,339,000
1931-1940 28,000 10,051,000 5,000 69,000 10,153,000
1981 .. oiaens 27,000 1,726,000 56,000 38,000 1,847,000
1942 . iuaan 25,000 1,853,000 18,000 29,000 1,925,000
127 1,779,000 1,779,000
1944 ........ 1,539,000 1,639,000
1985 . cnaea 1,446,000 1,446,000
1948 s v 1,330,000 1,330,000
94T s een 1,430,000 1,430,000
1948 ........ 1,660,000 1,660,000
1949 v saiay 1,300,000 1,300,000
TAB0 5 o s 1,651,000 1,661,000
1951 ........ 1,788,000 1,788,000

Total ..... 80,000 85,981,000 79,000 136,000 86,276,000

1. Data not available on open pit shipments from early operations of Soudan and South
Chandler Mines nor from milling operations of Section 30 Mine (1910 to 1923).



TABLE NO. 15 — Continued
CLASSIFICATION OF IRON ORE SHIPMENTS

FROM MINNESOTA

Cuyuna Range

153

Direct Ore Concentrates Total

Year Shipments
Open Pit Underground Open Pit Underground Gross Tons

1911-1920 .. 4,757,000 8,666,000 392,000 35,000 13,850,000
1921-1930 .. 5,949,000 8,201,000 3,727,000 17,877,000
1981-1940 .. 2,952,000 2,040,000 4,588,000 176,000 9,756,000
1944 ... ... 1,016,000 259,000 1,085,000 81,000 2,441,000
1942 ... ... 1,242,000 373,000 1,283,000 138,000 3,036,000
1943 ...... 1,081,000 501,000 1,363,000 121,000 3,066,000
7 968,000 379,000 1,178,000 13,000 2,538,000
1945 .. .. .. 1,273,000 301,000 1,406,000 36,000 3,016,000
1946 . ..... 977,000 176,000 1,178,000 23,000 2,354,000
THAY . dam 913,000 189,000 1,756,000 2,000 2,860,000
1948 ...... 1,262,000 236,000 1,651,000 3,149,000
3949 . i 925,000 175,000 1,630,000 2,730,000
1950 ...... 1,178,000 273,000 1,774,000 3,225,000
1951 ... ... 1,292,000 334,000 1,875,000 13,000 3,614,000
Total 25,785,000 22,103,000 24,886,000 638,000 73,412,000

Total Minnesota

1884-1890 .. 3,223,000 3,223,000
1891-1900 .. 19,605,000 23,853,000 43,358,000
1901-1910 .. 125,469,000 82,497,000 652,000 16,000 208,634,000
1911-1920 .. 213,278,000 111,782,000 34,570,000 1,008,000 360,638,000
1921-1930 .. 223,747,000 83,454,000 55,869,000 1,099,000 364,169,000
1931-1940 .. 162,294,000 37,070,000 49,629,000 1,798,000 250,791,000
12 F:x A 44,816,000 4,632,000 14,453,000 260,000 64,061,000
1942 ., ... 52,607,000 4,727,000 17,662,000% 304,000 75,300,000*
1943 ...... 49,695,000 4,822,000 15,183,000%* 271,000 69,971,000%
1944 . ..... 47,485,000 4,072,000 14,847,000 182,000 66,586,000
1945 ...... 48,978,000 3,393,000 15,281,000 179,000 62,831,000
1946 ... ... 35,807,000 2,424,000 11,739,000 40,000 50,010,000
1947 ... ... 43,505,000 3,308,000 16,698,000% 6,000  63,517,000%
T - 47,161,000 3,964,000 17,969,000* 15,000 69,109,000*
1088 ... 36,784,000 3,234,000 16,808,000% 56,826,000%
1960 i 41,639,000 3,796,000 19,818,000* 79,000 65,332,000*
1951 ... ... 52,506,000 3,840,000 22,697,000% 126,000 79,069,000%*
Total ....1,240,276,000 383,991,000 323,775,000% 5,383,000 1,953,425,000*

* Includes open pit concentrates from Fillmore County district: 659,000 tons in 1942, 220,000
tons in 1943, 148,000 tons in 1947, 353,000 tons in 1948, 102,000 tons in 1949, 322,000 tons in
1950, and 452,000 tons in 1951.

Ore mined by milling methods is included under “Open Pit.”
Authority : Compiled by the Mines Experiment Station.
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TABLE NO. 16

SHIPMENTS OF CONCENTRATED IRON ORE
FROM MINNESOTA

Other

Washed Than Washed*
G
; 34 s 3d . suf  4OE
& SE & S8 £8 SE& Sud
n G g -~ 5 § E 8 w2
G 2 o8 | | 328 °2y
P~ 2] S > RS 833 BRO RHO
Prior 1907 0 0.0 0 0.0 0 148,247,423 0.0
1907-1910 668,136 100.0 0 0.0 668,136 106,968,014 0.6
1911 1,978,337 100.0 0 0.0 1,978,337 23,336,127 8.5
1912 2,875,769 93.0 216,685 7.0 3,091,354 34,195,682 9.0
1913 1,967,632 87.5 281,625 12.5 2,249,257 36,339,962 6.2
1914 1,831,604 90.9 182,833 9.1 2,014,337 23,352,360 8.6
1915 2,956,812 99.6 11,805 0.4 2,968,617 32,618,668 9.1
1916 4,072,420 96.2 162,290 3.8 4,234,710 46,189,617 9.2
1917 4,370,234  96.8 143,690 8.2 4,513,824 45,393,882 9.9
1918 4,665,198  94.7 260,290 5.3 4,915,488 44,070,710 11.2
1919 4,670,863 99.8 7,632 0.2 4,578,395 34,791,866 13.2
1920 4,973,497 98.8 69,971 1.2 5,033,468 40,348,663 12.5
1921 3,034,683 99.1 26,298 0.9 3,060,881 17,708,789 17.3
1922 4,683,906 93.4 332,876 6.6 5,016,782 30,772,162 16.3
1923 7,202,894 94.6 409,664 bH.4 7,612,458 45,305,647 16.8
1924 4,862,828 91.0 478,456 9.0 5,331,284 31,689,464 16.9
1925 6,177,417 94.1 389,716 5.9 6,667,133 38,841,968 16.9
1926 5,288,071 95.1 269,804 4.9 5,657,875 41,919,676 13.3
1927 4,766,997 94.0 305,688 6.0 5,072,685 36,604,864 13.9
1928 5,296,789  90.7 544,286 9.3 5,841,075 39,167,842 149
1929 5,874,028  89.5 692,241 10.5 6,566,269 47,478,167 13.8
1930 4,947,841 78.0 1,391,759 22.0 6,339,600 34,881,010 18.2
1931 3,171,035 85.8 525,154 14.2 3,696,189 17,309,211 21.4
1932 266,282 91,0 26,176 9.0 292,458 2,250,200 13.0
1933 2,331,328 74.4 803,329 25.6 3,134,657 14,953,168 21.0
1934 2,666,316 7.2 783,726 22.8 3,440,041 15,967,819 21.5
1935 3,764,388 73.0 1,389,186 27.0 5,163,674 20,632,222 25.1
1936 6,693,102 86.2 1,071,399 13.8 7,764,601 33,829,341 23.0
1937 7,484,375 T77.2 2,207,716 22.8 9,692,091 49,161,064 19.7
1938 2,235,037 179.1 591,407 20.9 2,826,444 14,815,811 19.1
1939 4,609,615 174.1 1,611,748 25.9 6,221,363 33,022,890 18.8
1940 7,230,091 78.6 1,977,690 21.5 9,207,681 48,949,322 18.8
1941 11,859,036  80.6 2,864,310 194 14,713,346 64,060,726 23.0
1942 14,268,146 79.4 8,697,070 20.6 17965216 175,299,667 23.9
1943 12,606,056 81.6 2,848,054 18.4 15,454,110 69,971,276 22.1
1944 12,332,746 82.1 2,696,074 17.9 15,028,820 66,686,264 22.6
1945 12,222,223 79.1 3,238,620 20.9 15,460,843 62,830,672 24.6
1946 9,710,307 82.4 2,068,771 17.6 11,779,078 50,010,067 23.6
1947 13,421,966 80.4 8,281,568 19.6 16,703.534 63,517,190 26.3
1948 14,466,947 80.4 3,616,420 19.6 17,983,367 69,108,906 26.0
1949 12,597,107 74.9 4,211,995 25.1 16,809,102 56,825,957 29.6
1950 13,056,077 65.6 6,841,058 34.4 19,897,185 65,331,865 30.5
1951 15,000,642 66.0 7,722,297 34.0 22,722,939 79,068,689 28.7
Totals 269,028,677 81.7 60,129,877 18.3 829,158,454 1,953,424,664 16.9

* Includes jigged, hi-density and other gravity concentrates, magnetite concentrates, sinter,
sinter-dried ore, dried ore, and taconite magnetic concentrates.
Authority: Compiled by the Mines Experiment Station.



TABLE NO. 17
SHIPMENTS OF CONCENTRATED IRON ORE FROM MINNESOTA BY RANGES IN GROSS TONS

Gravity Concentrates

Taconite Total
Range ‘Washed Jigged Hi-Density Other* Sinter Dried Magnetic Concentrates
1949
Mesabi ........ 11,673,550 364,372 1,917,010 1,105,934 15,756 15,076,622
Vermilion ......
Cuyuna ........ 821,399 35,105 92,500 260,403 420,915 1,630,322
Fillmore
County Dist. ... 102,158 102,158
Minnesota ...... 12,597,107 399,477 2,009,510 1,105,934 260,403 420,915 15,756 16,809,102
1950
Mesabi ........ 11,928,871 616,319 2,838,322 2,360,402 62,087 17,801,001
Vermilion ......
Cuyuna ........ 810,535 66,806 216,844 253,452 426,826 1,774,463
Fillmore
County Dist. ... 321,671 321,671
Minnesota ...... 13,056,077 683,125 3,055,166 2,360,402 253,452 426,826 62,087 19,897,135
1951
Mesabi ........ 13,700,653 653,115 4,120,361 1,771,881 137,607 20,383,617
Vermilion ......
Cuyuna ........ 847,754 68,635 333,736 7,000 194,971 434,991 1,887,087
Fillmore
County Dist ... 452,235 452,235
Minnesota ...... 15,000,642 721,750 4,454,097 1,778,881 194,971 434,991 137,607 22,722,939
1907-1951
Mesabi .......: 257,225,972 12,532,695 16,339,206 11,984,439 623,494 2,776,212 215,450 301,762,319**
Vermilion ...... 4,743 211,059 215,802
Cuyuna ........ 10,141,387 704,783 1,109,271 7,000 4,564,040 8,575,243 25,523,858 **
Fillmore
County Dist. ... 1,656,475 1,656,475
Minnesota ...... 269,028,677 13,448,637 17,448,477 11,991,439 5,187,634 11,351,456 215,450 329,158,454%*

* Includes gravity concentrates produced by various methods other than jigging or hi-density that are in addition to the usual washing treatment. This
includes the concentrates made from the undersize product of the hi-density plants, abrasive grinding, ete.

** Includes magnetite concentrates from the Mesabi Range and sinter-dried concentrates from the Cuyuna Range.
Authority: Compiled by the Mines Experiment Station.

peie |



156

TABLE NO. 18

SUMMARY

1951 MINE SHIPMENTS OF LAKE SUPERIOR IRON ORE
BY RAILROADS TO UPPER LAKE PORTS AND ALL RAIL

(Gross Tons—Railroad Weights)

To Upper Percent
Range Lake Ports All Rail Total of Total
MESABY: o v wiwimim e v ea e BEES 68,050,023 5,265,232 173,315,255 75.58
VELTOTHOTY 0w enssimsdsstion i Apssdim s gt 1,440,334 347,038 1,787,372 1.84
COVRRR . oo om e i v o 6 a5 v o5 6 3,411,250 102,577 38,513,827(1) 3.62
Fillmore County ............. 452,235 452,235 0.47
Total Minnesota .............. 72,901,607 6,167,082 79,068,689(2) 81.51
GOZEBACT i aie v i s o 8 01636 3 4,370,182 693,784 5,063,966 5.22
Marquette .............cco0iinnn 5,108,226 539,197 5,647,423 5.82
Menominee ...........couuiiin. 4,672,777 135,154  4,707,931(3) 4.86
Total Michigan & Wisconsin ...14,051,185 1,368,135 15,419,320(4) 15.90
Total —U. S. Ranges .......... 86,952,792* 7,635,217 94,488,009(5) 97.41
Canadian Districts
Michipicoten ................. 802,006 382,205 1,184,210 1.22
Bteep ROk .. .ovwimmnwnvsmsns 1,325,348 1,376 1,326,724 1.37
Total Canadian Districts ... 2,127,363* 383,681 2,510,934 2.59
Grand Total— (a) (b) (e)
U, Se & Cansdn. . cowrormmmains 89,080,145* 7,918,798 96,998,943 100.00

# The difference between these tonnages to upper lake ports and the tonnages shipped from
upper lake ports (Season 1951 statement of December 14, 1951) are accounted for by ore
left in docks at beginning and at end of season.

(a) Includes 13,133 tons (U. 8. & Canadian) ore left in dock.
(b) Includes 4,167 tons (U. S. & Canadian) ore lost in transit.
(¢) Includes 1,464 tons transported via truck.

NOTE: Manganiferous ore, containing 5% or more manganese, included in totals, as follows:

(1) Includes 676,412 tons—Cuyuna
(2) Includes 676,412 tons—Total Minnesota

(8) Includes
(4) Includes

62,169 tons—Menominee
62,169 tons—Total Michigan

(5) Imcludes 738,681 tons—Total—All U. S. Ranges

Stockpile—S. P.)

The Lake Superior Iron Ore Association—1400 Hanna Building, Cleveland 15, Ohio.

March 5, 1952.
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TABLE NO. 19
RAIL AND LAKE FREIGHT RATES ON IRON ORE

The following rates include surcharges of 12% on line haul and 15%
on handling charges for iron ore under authority of Tariff of Increased
Rates and Charges No. X-175-B.

Rail Freight Rates from Lake Superior Mines to Upper Lake Ports
Effective May 2, 1952

From Eastern Marquette Range to Marquette, MK oo ecmsimanaes $0.7280
From Western Marquette Range to Marquette, Mich. ................ 0.7952
From Marquette Range to Escanaba, Mich. .......................... 0.9968
From Menominee Range to Escanaba, Mach ssinsnssmerEsmesaesEEys 0.9968
From Menominee Range to Marquette, Mich. ........................ 1.6904
From Gogebic Range to Ashland, Wis. ............. ... ..ccvvriiv.n. 0.9968
From Gogebic Range to Escanaba, L 1.6016

From Cuyuna and Mesabi Ranges to Duluth, Minn., and Superior, Wis. 1.0304
From Mesabi and Vermilion Ranges to Duluth and Two Harbors,

Minn., 80d BOPeFIOT; WIABL oo soommmeis iyl R s e sl e 1,0304
NOTE—Above rates do not include dock handling charge of $0.1495 per gross
ton.

Lake Freight Rates from Upper Lake Ports to Lower Lake Ports
Effective Season 1951

From Escanaba, Mich., to Lower Lake Michigan Ports ................ $0.87
From Escanaba, Mich., to Lake Erie Ports ....................c.cc.... 1.09
From Marquette, Mich., to Lower Lake Ports ........................ 1.305
From Head of Lake Supenor to Lower Lake Ports .............ccc00. 1.45

NOTE—Above rates do not include unloading charge for lifting ore from
hold to rail of vessel $0.23.
Dock Charges on Ore, per Gross Ton

Hold to Rail of Vessel . ....oovvitinivnineneinsnnennenneraonsens $0.23
Roal rof Vossel Hor BT oot 155500500 e S e e th b b v oot 0.1495
Bail of Vessgel £o StockDIle .. ovonvs v vmuie sa e aisa e inn fiasasaine i 0.3565
Dock BIOCKDIE T0 CHF . oo v § o o m b s e e sl i S e 0.23
SEORREG POY BEOBIIY .. 0o 0w i smomenio-amsi s s s s s s ribeiiim o ss 0.01
Car to Vessel at Upper Lake Docks ........coviiiueiinerenneeaness 0.1495

Rail Freight Rates from Lower Lake Ports to Consuming Districts
Effective May 2, 1952
From Lake Erie Ports to Mahoning and Shenango Valleys, Canton and

0L R0 U753, s S P e = - P $1.4784
From Lake Erie Ports to Midland, Steubenville, Weirton and Neville

THIEOE. oy i R SR e e e S e S e 1.7248
From Lake Erie Ports to Pittsburgh and Wheeling District ........... 1.9712
From Lake Erie Ports to Monessen .. ..........cuiiimmeinnnunesen 2.0720
From Lake Erie Ports to Johnstown .............c.c00oiiiiiinenenn. 2.1952
From Lake Erie Ports to Virginia District ... .....0vuvn s iemianeio 3.1920
From Toledo to Jackson and Hamilton ................... ..., 1.6016
From Toledo to Ashland and Portsmouth ........................... 2.1168
From Cleveland to Jacksom . ... ...t e e aee 1.9264
From Cleveland to Ashland, Portsmouth and Hamilton .............. 2.1168
From Ashtabula, Conneaut and Erie to Riddlesburg .................. 2.7776
From Buffalo and Erie to Lehigh and Schuylkill Valleys .............. 3.0352
From Buffalo and Erie to Sparrows Point . ....... ... .............. 8.03852
Krom: Buffale £0: TEOY 5iuae varsnd Qs o auises e, o ah e 620 it L ae i 2.2064
From Buffalo to Everett, MasSs, . .. i coinvn v on s o6 s 5 se 58 5n 0s sie s s 3.1024
From Buffalo to Riddlesburg, Pa. ........ .. ... ... . . .. . . ..., 3.0352
From Chicago to Granite City ............ c..iiiiiiiiiininnenann. 2.0496

NOTE—Above rates do not include handling charge from rail of vessel to
car of $0.1495 per gross tons.
All-Rail Freight Rates to Consuming Districts
From Cuyuna, Mesabi and Vermilion Ranges to Duluth, Minn. ........ $1.01
From Negaunee, Mich., to Sault Ste. Marie, Ont. .................... 2.6880
From Marquette Range to Debrolt, Mieh.. .. ...cocviivisws wimensmsiss 3.6960
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From Negaunee, Mich., to Hamilton and Welland, Ont. .............. 6.1376
From Cuyuna, Gogeblc, Marquette and Menomlnee Ranges to Granite
City and East St. Louis, Ill. .......... ... ... .. ... .. ccciiuvnn.. 3.6176
From Fillmore County to Granite City and Chicago District .......... 3.0016
From Marquette, Gogebic and Menominee Ranges to Cleveland, Lor-
ain, Valleys Dist., Canton and Massillon ........................ 5.1744
Plttsbmgh and Wheeling Dist. . ....... ... .. ... . .. .o, 5.7232
Wetrton, "W -V wawpeamsm g ow S5s wiey sise Srsaasie 6 066 6% o v 5.4544
JONNEEOWHL PH:  oomovmmmmmeiinm om0 i s i st aTie St a w5t sease 5.9248
Chicago Dlstrlct ........................................... 3.3030
From Mesabi and Vermilion Ranges to Cleveland, Lorain, Valleys
Dist; Canton: & MESEIHOR wovavnrarmps vpnsymmss 9 i o8 i 88 i 5.9360
Plttsbmgh and Wheeling Dist. ... ... . . ... . 6.3056
Johnstown, Pa. ... ... 6.5072
Chester, Pa. .......cooviimimrmnmnns 0, e R A B e T 8.3104
Chicago DISTHCE oo swmmn | enpmimsis, GoisE Ee e i Ssmes i sy 4.2560
All-Rail Freight Rates from Northern New York to Consuming Districts
From Port Henry and Lyon Mountain, N. Y,, to Pittsburgh, Pa. ...... 3.7408
From Clifton Mines to Clairton, McKeesport and Pittsburgh .......... 3.7408

Rail Freight Rates from Canadian Mines to Lake Superior Docks
and Consuming Districts

From Steep Rock, Ont., to Port Arthur, Ont. ........................ $1.45
NOTE—Includes handhng charge of $0 14 per gross ton from cars to vessel.
From Jamestown, Ont., to Michipicoten, Ont. ...................... 0.575
(Combmed rail and dock charge)
From Michipicoten Range to Sault Ste. Marie, Ont. ................ 1.76

Rail I'reight Rates on Foreign Iron Ore Arrwmg at B&0 RR Dock
Baltimore, Md., to Consuming Districts

From Baltimore, Md., to Donora & Monessen, Pa. .................... $2.6992
to Plttsbmgh Dlstrlct ........................................ 2.8110
£a BULler; B8 s oo o5 55 55 55 5050t s e mis e e s e S AT A 2.9232
to Whesling IRSEHIet . <o e smierin L ami som e i A 2.9792
to Cleveland, Lorain, Canton and Massillon ..., 3.2592
to Ashland, Ky. Columbus, Portsmouth and Jackson, Ohio ........ 3.3712
to Cmcmnah, Hamilton and Middletown, O, .................... 3.5952
to Detrot, Mich,, and Toledo, 0. . - .vivvianasssan s s owswss 3.9312

Rates f01 Dlschalgmg Ore in Bulk at B&O Curtis Bay Ore Pier,
Baltimere, Md., per Gross Ton
Ramsey, Scarlett & Co., Inc.
Effective October 1, 1951

Full Cargoes Col. 1 Col. 2
Collier Type Vessels—

10,000 10 14,999 B0MS & vvvin i vt miee e veeie oe oe ee e o e e e $0.61 $0.61

15,000 1o 1999950008 v v ww s 0w 5w o5 T Gm o Gy 69 B 05 WG G B s 0.53 0.53

20,080 tONS 01 MOTE .o ou se en o s 5w vie srss G 8 ie 5o o i s o 0.456 0.45
Single Deck Vessels .. ......... .t 0.87 0.91
Two Deck Vesgsels—

Cargo stowed in lower holds . ........... cuiiininonssns 0.87 0.91

Cargo stowed in *tween decks ............ ... ... .. c...0i... 1.18 1.26
Three Deck Vessels—

Cargo stowed in lower holds ... ........ ... ... .. .. ........ 0.96 1.03

Cargo stowed in 'tween & shelter decks .................. 1.18 1.25
Part Cargoes
50% or over dischargeable by cranes ............... ..., $1.16
Less than 509 dischargeable by cranes ..............c.vuviriuiunin.. 1.25
Cargo in hatches, tanks and other compartments not entirely accessible

to eranes PR E a BE s W S G4 B W ROVE RN p A e e S 1.70

NOTE—Rates in Column No. 1 apply to crushed Swedish iron ore; in Column
No. 2 to all other manganese, chrome and iron ore. Rates are based on straight

time work,
*TAX: The Federal Transportation Tax of 39, effective Dec. 1, 1942, applies to all railroad
and lake transportation and dock charges, except for dock handlmg from vessels to dock stock-
P}lxles This tax does not apply to handling at private docks, nor to any Canadian rail or dock
charges.

—Courtesy of Skillings’ Mining Review.



TABLE NO. 20
LAKE ERIE BASE PRICES OF IRON ORE* AND
VALLEY PRICES OF BESSEMER AND NO. 2 FOUNDRY PIG IRON AT DATE OF ORE
BUYING MOVEMENT

Date buying 0ld Range 0ld Range Mesabi Mesabi High Bessemer No. 2 Foundry

Season movement Bessemer  Non-Bessemer Bessemer Non-Bessemer Phosphorus Pig Iron Pig Iron
1926 Mar. 17, 1926 $4.55 $4.40 $4.40 $4.25 $4.15 $21.00 $20.50
1927 April 8, 1927 4.55 4.40 4.40 4,25 415 19.50 18.50
1928 April 16, 1928 455 4.40 4.40 425 415 17.50 17.25
1929 Mar. 22, 1929 4.80 4.65 4.65 4.50 440 18.50 18.00
1930 April 1, 1930 4.80 4.65 465 4.50 4.40 19.00 18.50
1931 April 15, 1931 4.80 4.65 4.65 4.50 4.40 17.00 17.00
1932 June 3, 1932 4.80 4.65 4.65 4.50 440 14.50 14.50
1933 June 7, 1933 4.80 4.65 4.65 4.50 4.40 16.00 15.50
1934 May 21-26, 1934 4.80 4.65 4.65 4.50 4.40 19.00 18.50
1935 April 23, 1935 4.80 4.65 4.65 4.50 4.40 19.00 18.50
1936 April 1, 1936 4.80 4.65 4.65 4.50 4.40 20.00 19.50
1937 Mar. 8, 1937 5.25 5.10 5.10 4.95 4.85 24.50 24.00
1938 May 23, 1938 5.25 5.10 5.10 4.95 4.85 24.50 24.00
1939 May 3, 1939 5.25 5.10 5.10 495 485 21.50 21.00
1940 April 16, 1940 4.75 4.60 4.60 445 435 23.50 23.00
1941 April 17, 1941 475 4,60 4.60 4.45 4,35 24.50 24.00
1942% April 10, 1942 4.75 4.60 4.60 4.45 435 24.50 24.00
FMET 0 imeseaea e 4.75 4.60 4.60 4.45 4.35 24.50 24.00
1983Y $ scicssmuseeis 4.75 4.60 4.60 4.45 4.35 24,50 24.00
IMHE = sesesasesews 4.95 4.80 4.70 455 455 25.501 25.001
19465 L. 5.45 5.30 5.20 5.05 5.05 27.001 26.501
1947 Jan. 25, 1947 5.95 5.80 5.70 b.565 5.55 31.00 30.50
1948 Mar. 27, 1948 6.60 6.45 6.35 6.20 6.20 40.00 39.50
1949 Dec. 80, 1948 7.602 7.452 7.352 7.202 7.202 47.00 46.50
1950 Jan. 26, 1950 8.10 7.95 7.85 7.70 7.70 47.00 46.50
igg%‘; Dec. 2, 1950 8.703 8.558 8.453 8.303 8.303 53.00 52.50

* Based on following analysis: Bessemer 51.509 Fe (Nat.) and 0.0459 Phos. (Dry); non-Bessemer 51.509 Fe (Nat.)

% Prices controlled by the U. S. Office of Price Administration.

1 Maximum per gross ton, established by U, S. Office of Price Administration.

2 6% increase in dock unloading charge of $0.18, or $0.0108, added to buyers’ account, effective January 11, 1949.

3 Prices subject to adjustment by the amount of any increase after December 1, 1950, ir ore transportation and haadling costs from mines to rail of
vessel at Lower Lake ports, including rail dock and vessel charges and transportation taxes theron.

4 1951 prices on iron ore in effect to 7/26/52, when prices were increased 76 cents per ton. Reg. 169 Office of Price Stabilization dated 9/12/52.

Source: Mining Directory of Minnesota, 1952,

6GT
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COMMENT AND RECOMMENDATIONS

The preceding chapters contain the facts disclosed by our in-
vestigation. It was the desire of the Commission to draw conclu-
sions from this data and make recommendations. However, we
have been unable to reach a conclusion as to the proper level for
taxing iron ore. There are several reasons why a definite tax policy
for taxing iron ore cannot be formulated at this time.

The iron ore industry is in a transition stage. The high grade
direct shipping ore is rapidly diminishing and the mining companies
are making every effort to process low grade iron ore and taconite
to maintain Minnesota’s position in the production of merchantable
iron ore. These methods of producing merchantable iron ore are
high cost and the capital outlay for constructing taconite plants
is enormous. A tax policy which would retard the production of
low grade iron ore and the development of the embryo taconite
industry would be disastrous to the range communities and the
mining industry in this state. Another reason why we must be
cautious in formulating a tax base for iron ore is the fact that
iron ore fields with large deposits of high grade iron ore are now
being developed on the American Continent. These new fields will
be in production by 1954 and the Labrador-Quebec field has a goal
of 20,000,000 tons annually when the transportation facilities in-
cluding the St. Lawrence Waterway are completed. This ore may be
highly competitive with Minnesota ore, especially with the high
cost taconite.

Another factor we must consider in approaching a tax policy
on iron ore is the recent development of large, rich iron ore bodies in
Chile, Venezuela and other foreign countries. These fields have
only recently commenced shipping high grade ore to the steel
plants on the eastern seaboard.

We feel that within two years time the competitive position of
all of these fields with Minnesota’s ore market can be more ac-
curately determined by the Commission and the effect of this
competition evaluated.

Another matter to consider is the fact that most of the state
revenue from iron ore taxes comes from the occupation tax and
because of the Constitutional provision only 50% of the tax goes
into the General Revenue Fund. In other words, to collect $1.00 for
the State General Revenue Fund a tax of $2.00 must be imposed.

Just how long the transition going on in the iron ore industry
will continue, no one can foretell at this time.

However, we believe that within two years this Commission
will be in a better position to gauge the situation and determine
a stable future tax policy on iron ore.

It is our considered judgment that until such time as a definite
policy for taxing iron ore is formulated, no change should be made
in our present tax on iron ore, except as hereinafter set forth.

If circumstances require more revenue to operate the State
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Government during the next biennium (1953-55), iron ore should
bear its fair share of any such additional tax burden.

In view of the foregoing we believe that the unexpended bal-
ance of the appropriation made to this Commission should be re-
appropriated for use during the next biennium and that this
Commission be continued.

LABOR CREDIT

The Commission has given considerable study to the so-called
labor credit allowed in computing the occupation tax. The object
of this law was to encourage the production of low grade ore and
to increase employment on the range. Whether the Legislative
intent has been accomplished by the law is quite controversial.

Several suggestions have been made to this Commission as to
needed legislation affecting the so-called labor credit law. In view
of the fact that frequent changes have been made in the law to
restrict its provisions, we recommend that the law be amended so
that it will effectively restrict its operation to underground mines
and to mines producing concentrate by methods beyond ordinary
washing and crushing: e.g. jigging, heavy media, etc.

NEW PROBLEM

A new problem has recently developed on the range and should
be solved at this session of the Legislature. The situation which
created the problem is the construction of the new taconite plants.
As these plants are being developed, there is an influx of workers
and families. These new communities develop rapidly and we are
informed that at least three such areas will have a population of
about 6000 each. Some of these areas have no schools to accommo-
date the children and because they are situated on land subject to
the taconite tax law which exempts from the ad valorem tax the
buildings, equipment, machinery, tools and supplies used in produc-
ing the taconite concentrate, there is no way for the local authorites
to raise the funds to construct the schools. In the other areas the
local schools will need legislative direction and authority to meet the
problem.

We have been informed that the mining companies claim that
the homes constructed for the workers on the mining property are
exempt from taxation. Any ambiguity in the statute should be
clarified at this session of the Legislature.

Respectfully submitted,
Legislative Commission on
Taxation of Iron Ore

SENATE HOUSE
Archie H. Miller Alf L. Bergerud
C. E. Johnson Fred A. Cina
B. G. Novak Roy Dunn
Elmer Peterson Lloyd Duxbury, Jr.
A, 0O, Sletvold Gordon Forbes
Thomas D. Vukelich H. P. Goodin
Thos. P. Welch Alfred I. Johnson
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